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yjS  the  Reader ,  in  this  Tranflatio7t,  may  obferve  feve- 
ral  Variatioits  from  the  Original ,  it  is  necejfary  to 
inform  him  that  the  Alterations  are  made  with  the 
Author  s  Approbation.  I  am  very  fenfble  that ,  upon  the 
whole*)  I  fjall  be  challenged  for  following  the  Original  too  mi¬ 
nutely  :  but  I  was  willing  rather  to  err  on  this  hand ,  than 
to  leave  out  any  thing ,  that  might  have  a  Meaning  and  Pro¬ 
priety  that  I  was  not  aware  of.  It  ?nujl  be  confejfed  however , 
that  our  Author  is  evidently,  in  ?nany  places ,  pretty  prolix ; 
nor  in  reality ,  conf  dering  thefe  as  Publick  LeSlures ,  could  this 
poffibly  be  avoided :  For  as  we  had  nothing  to  depend  upon 
but  our  Memories ,  and  the  Jhort  Hints  we  could  take  in 
Writing  from  the  Prof ejfor  s  Mouth ,  it  was  necejfary  for  .him 
to  dwell  longer  upon  Things ^  and  fet  them  in  various  Lights , 
in  order  to  make  them  appear  with  more  Evidence ,  and  fix  them 
upon  the  Mind  with  greater  Certainty .  It  were  to  be  wifhed, 
indeed ,  that  when  he  came  to  printing  them ,  he  had  had  Time 
fufficient  for  retre7iching  thefe  Superfluities ;  but  I  have  a 
great  deal  of  Reafo7i  to  think  this  was  not  the  cafe  ;  and  yet 
he  was  wider  a  kind  of  Neceffity  of  putting  than  out  as  J'oon 
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as  poffible ,  to  juft  if  y  himfelf  from  the  monftrous  Abfurdities 
publifhed  in  a  Courfe  of  Chemiftry  with  his  Name  to  it ,  which 
fome  of  his  Pupils  ungeneroujly  printed  without  his  Knowledge , 
as  you  will  find  taken  notice  of  in  the  Preface.  Had  this 
Work,  at  fir  ft ,  been  defigned  purely  for  the  Prefs ,  or  had 
the  Author  had  Leifiure  to  have  put  a  finifhing  Hand  to  it 
in  the  Form  it  ftands  at  prefent ,  it  would,  without  dijpute , 
have  appeared  much  7nore  to  Advantage ,  both  in  point  of  Ele¬ 
gance,  and  CorreBnefs.  As  the  Subftance  of  the  Performance, 
however,  is  ftill  the  fame ,  'and  it  contains  abundance  of 
curious  and  valuable  Obfervations  and  Experiments,  both  in 
Chetniftry,  and  Natural  Philofophy,  the  Reader  no  doubt  will 
readily  overlook  any  Inaccuracies  he  may  meet  with,  and 
think  himfelf  obliged  to  the  worthy  Author,  who  has  fo  can¬ 
didly  communicated  the  Refult  of  many  Tears  indefatigable 
Application .  1 

T.  Dallowe. 


London 

s  March  1734-f. 
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AUTHOR’S  DEDICATION 

To  his  BROTHER 

JAMES  BOER  HA  A  V  E. 

AS  I  could  not  avoid  publifhing  the  Work  which  I 
now  addrefs  to  you,  1  have  been  obliged  in  my 
old  Age  to  review  the  Labours  of  my  Youth. 
And  whilft  I  have  been  thus  engag’d,  1  could  not  help,  I 
confefs,  being  fometimes  furpriz’d,  when  I  conflder’d  both 
the  number  of  them,  and  the  remarkable  Dangers  that  fre¬ 
quently  attended  them.  The  grateful  Refle&ion,  however, 
of  your  having  been  my  conftant  faithful  Companion  and 
Partner  in  both,  gave  me  at  the  fame  time  a  very  fenflble 
Satisfa&ion.  You  know  very  well,  nor  is  the  Remembrance, 
1  flatter  myfelf,  difagreeable,  how  many  whole  Days  and 
Nights  we  have  fpent  fucceflively  together  in  the  chemical 
Examination  of  Natural  Bodies.  At  that  time,  indeed,  your 
Thoughts  were  turned  chiefly  to  Phyflck,  mine  to  Divinity : 
But  Providence  ordered  otherwife  •  fo  that  altering  our 
Deflgns,  you  devoted  yourfelf  intirely  to  Sacred  Things, 
making  it  your  whole  Concern  to  promote  the  true  Wor- 
fliip  of  God,  by  the  Plainnefs  of  your  Preaching,  and  the 
Integrity  of  your  Life;  whilft  I,  confcious  of  my  weaker 
Abilities,  and  not  daring  to  attempt  any  thing  higher,  was 
content  to  apply  myfelf  to  the  Study  of  the  Healing  Art. 
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Who,  therefore,  has  an  equal  Right  to  this  Work  with  your- 
felf,  to  whom  it  in  feme  meafure  owes  its  being  what  it  is  ? 
Accept  it,  therefore,  1  entreat  you,  with  the  fame  kind  Re- 
fentments,  with  which  I  offer  it;  and  let  it  ftandas  a  pub- 
lick  Token  of  a  grateful  Acknowledgment,  and  a  lading 
Memorial  of  Fraternal  Afledion.  I  have  always  efteem’d 
it  my  particular  good  Fortune  to  be  favoured  with  fuch  a 
Brother,  whofe  happy  Genius,  and  vertuous  manner  of 
Life,  render  him  not  unworthy  of  that  great  Office  he  is 
entrufted  with,  the  noble  End  of  which  is  purely  to  re¬ 
commend  the  Terms  of  Reconciliation,  offered  by 
God  to  Mankind,  by  Precept  and  Example,  without 
a  vain  Affedation  of  any  thing  more.  If  in  my  Province, 
I  have  been  fo  happy  likewife  to  behave  in  fuch  a  manner, 
as  to  meet  with  your  Approbation,  I  ffiall  have  wherein  to 
rejoice.  Adieu  ;  and  whilft  you  are  nowand  then  amu  ling 
yourfelf  with  Things  of  this  Nature,  don’t  forget  thofe 
joint-labours  we  were  formerly  fo  agreeably  engaged  in. 

Leyden, 


THE 


THE 


A  U  T  H  O  R  s 

P  R  E  FACE 

NO  THING  was  formerly  farther  from  my  Thoughts,  than 
that  I  floould  ever  trouble  the  World  with  any  thing  in  Chemiftry. 
There  are  Jo  many  Books  already  upon  this  Subject,  and  many  of 
them  wrote  fo  well ',  that  it  is  hardly  pofjible  for  me ,  either  to 
reprefent  things  in  a  better  Light,  or  to  offer  any  thing  that  has  not  been 
faid  before.  My  Academical  Office  however  made  it  necejfary ,  that  I  Jhould 
annually  give  a  Gourfe  of  LeSiures  in  this  Art  j  but  this  was  with  no 
other  View,  than  juf  to  lay  down  the  Rudiments  of  it,  and  give  fome  Ex¬ 
amples  of  the  Operations,  for  the  fake  of  thofe  Gentlemen,  who  were  pleafed 
to  put  themfelves  under  my  Tuition.  And  fo  far  it  is  pojjible,  the  Method  I 
have  made  ufe  of  in  digefling  the  Subject,  and  the  great  Simplicity  1  have 
conflantly  and  carefully  fludied ,  may  not  have  been  without  their  ufe.  And 
in  thefe  two  Particulars,  indeed ,  there  feemed  fill  fome  room  left  for  far¬ 
ther  Application',  that  at  lafl  Chemiftry  too  might  deferve  to  be  introduced 
among  the  Academical  Sciences.  Thisf  therefore,  I  endeavoured  to  the  bejl 
of  my  Abilities ;  and  having  done  this ,  I  thought  I  had  difcharged  my  Duty, 
and  that  nothing  farther  could  reafonably  be  expended  from  me.  It  has 
happened,  however ,  very  different  from  what  I  was  aware  of :  For  the 
Ingratitude  of  fome  of  my  Pupils,  the  promoting  whofe  Inierejl  was  always 
my  Study  5  and  the  infatiable  Avarice  of  fome  Bookfellers ,  who  will  not 
flick  at  the  bafefl  Actions,  if  they  can  make  any  Advantage  of  them,  fluff- 
ciently  flowered  my  Chemiftry-Profefjbrfhip.  For  thefe  Per  Jons ,  under  a  falfe 
pretence  of  doing  Service  to  Learning,  pnblijhed,  without  my  Knowledge,  a 
Courfe  of  Chemical  Infli  tut  ions  and  Experiments,  and  prefixed  my  Name 
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to  it  j  and  thus  did  an  Injury  both  to  the  Publick  and  me,  in  a  manner 
certainly  very  dijhonourable ,  and  that  ought  to  be  taken  notice  of  by  the 
Laws.  The  falfe  Notions ,  Abfurdities,  and  Barbarifmsy  that  are  imputed 
to  'me  in  every  Page  of  that  Work ,  are  fo  abominable ,  that  they  will  not 
bear  mentioning.  It  happened ,  howe  ver ,  to  the  Misfortune  of  the  prefent  Age, 
of  which  by  this  means  they  have  left  an  inftance  to  the  fucceeding ,  that 
this  ferry  Book  met  with  too  many  Buyers ,  very  much  to  the  LoJ's  and  Dife 
grace  both  of  them ,  and  the  Perfons  who  recommended  it.  By  this  means 
I  had  the  daily  Mortif  cation  of  feeing  my  Pupils  before  me  with  this  Book 
in  their  Hands ,  whilft  1  was  giving  my  Lectures ;  and  could  plainly  per¬ 
ceive ,  that  every  Word  I  faid  muft  be  examined  by  the  Text  of  that  miferable 
Performa?jce.  Quite  tired  with  this ,  I  applied  myfelf  for  Relief  to  feme 
Perfons  in  Authority ,  who  had  Power  to  reftrain  and  punifh  fuch  Enormi¬ 
ties  as  thefe ;  and  I  had  almojl  gained  my  point,  had  not  feme  others  de¬ 
ft  gnedly  delay'd,  put  off,  nay  and  oppofed  it  too,  though  I  had  deferved 
much  better  things  at  their  Hands ,  and  had  received  from  them  fo  many 
fair  Promifes  in  my  favour,  as,  I  think ,  would  have  deceived  the  moft 
cautious  Man  living.  Thus  then  I  was  fatisfied  by  an  uncomfortable  Ex¬ 
periment,  that  there  are  feme  Perfons  in  the  World,  who  take  Pleafure  iti 
triumphing  over  Learning,  by  every  method  that  lies  in  their  Power.  Thefe , 
and  other  Confederations ,  determin’d  me  to  give  Lectures  in  Chemiftry  no 
longer ;  and  therefore  I  immediately  refegned  my  Profefforfhip.  But  this 
was  no  fooner  over,  than  I  was  again  engaged  in  new  Difficulties  j  for  my 
Friends  were  all  of  opinion,  that  in  my  own  Defence  I  ought  to  publijh  my 
Chemical  Infeitutions  and  Experiments  myfelf  that  by  this  Means  the  W irld 
might  have  an  Opportunity  of  judging  in  what  manner  I  did  in  reality  teach 
Chemiftry,  both  in  the  publick  and  private  Schools.  It  was  to  no  Purpofe 
for  me  to  objefft,  that  thefe  Inftitutions  were  defegned  only  for  my  private 
life,  and  calculated  purely  for  Beginners ,  to  lay  before  them  the  firfe  Elements 
of  the  Hifeory  and  Method  of  Chemiftry,  and  of  confequence  would  be  of 
no  manner  of  Service  to  the  Publick .  Nay  I  infifted  farther,  that  as  thefe 
only  laid  down  the  Rudiments  of  the  Chemical  Art,  and  had  nothing  elfe 
to  recommend  them ,  they  muft  neceffaply  be  difagreeable  to  any  Reader  that 
was  ever  fo  little  verfed  in  it.  Thgy  jw  the  other  hand  urged,  that  the 
fpurious  Work  met  with  general  Approbation ,  was  mightily  wanted,  grew 
dearer ,  and  would  be  very  foon  reprinted,  if  I  did  not  take  care  to  pre¬ 
vent  it.  This  I  c oft efs  gave  me  feme  Uneaftnefs,  and  brought  to  my  Mind 
the  great  Petrarch,  who  lamented  the  Misfortune  of  his  Cotemporaries, 
when  he  faw  them  Jet  fuch  a  value  upon  his  Works ,  as  to  think  him 
worthy  to  be  rank'd  among  ft  the  famous  Poets.  How  much  more  then ,  thought 
I,  ought  I  to  be  afhamed,  Jhould  I,  who  atn  confcious  of  my  own  poor 
Abilities ,  a?id  am  an  Admirer  of  other  Authors ,  dare  to  intrude  myfelf 
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among  the  Chemical  Writers.  Not  able ,  however ,  to  fland  out  any  longer, 
I  at  lafl  undertook  the  difagreeable  Task ;  and  I  publickly  declare ,  that 
the  Book  with  which  I  flow  trouble  the  World ,  was  forced  from  me  much 
againfl  my  Inclination.  As  for  the  Work ,  I  have  wrote  it  in  as  concije 
a  manner  as  the  Subject  would  admit  of  $  and  have  avoided  as  much 
as  pofible  pure  Terms  of  Art.  That  this  might  be  done ,  I  [aw  evidently 
in  the  Example  of  the  incomparable  George  Agricola,  in  that  immortal 
Work ,  De  Foffilibus,  Re  Metallica,  &  Subterraneis.  I  heartily  wifi, 
indeed ,  I  had  had  Jo  much  Time  at  command  whilft  I  was  compofing  this 
Treatife,  as  was  necejfary  for  the  fufficient  Imitation  of  fo  great  an  Author. 
For  want  of  this ,  and  being  hurried  with  a  Variety  of  Bufmefs  whilft 
this  large  Work  was  in  Hand ,  I  am  fenfble ,  many  Exprefjions  have 
efcaped  me ,  that  are  not  fo  elegant.  I  am  aware  too,  that  J'ome  Perfons 
will  think  I  very  often  infifi  too  particularly  upon  things  that  feem  but  of 
little  Confluence :  But  this  I  have  done  with  Defign ,  on  purpofe  to  can - 
tion  fufficient  ly  agamfl  thofe  Inconveniencies ,  that  in  thefe  kind  of'  Inquiries 
continually  furround  us.  I  have  conftantly  had  Beginners  in  my  view, 
and  therefore  thought  myfelf  obliged  to  point  out  every  thing  doubtful ,  or 
dangerous.  For  the  fame  reafon  you'll  find  I  every  where  proceed  chiefly 
upon  particular  Experiments ,  not  laying  down  any  general  Rules ,  without 
a  great  deal  of  Caution.  By  this  Example ,  young  People  may  learn  the 
Method  that  Beginners  fhould  purfue  in  their  philofophical  Inquiries  j  a 
laborious  one ,  I  confejs ,  but  certainly  a  juft  one ,  and  that  will  lead  us  mofi 
fecurely  to  true  Knowledge.  In  the  firfi  part  of  this  Work  I  had  thofe 
Lectures  to  infert ,  which  I  had  given  at  particular  times  upon  Chemical 
Sid  jells  in  tlje  flublick  Schools:  And  as  I  thought  it  necejfary  to  relate 
them  again ;  and  confirm  them  by  new  Obfervations ,  it  has  happened ,  that 
I  have  fometimes  repeated  things  I  had  J'aid  before ;  which  it  was  not 
poflible  to  avoid.  And  thus  the  Size  of  the  Book  infenfibly  grew  upon  my 
Hands ,  though  at  the  fame  Time  I  was  too  much  engaged  in  Bufinefs  of 
another  Nature.  How  happy ,  under  thefe  Difficulties ,  did  I  count  thofe 
Authors ,  who  have  Time  enough  to  fiitdy ,  digefi *  and  put  a  finifhing  Hand 
to  the  Works  they  are  employed  inf*  For  my  part ,  amidft  a  thoufand  Avo¬ 
cation, s,  I  have  been  obliged  to  difpatch  thefe  things  in  a  rude  manner ,  and 
very  different  from  what  I  fimdd  have  done ,  had  I  been  Mafler  of  that 
Leifure  and  Retirement  which  I  have  long  wijhed  for  •*  Efpecially ,  as  I 
have  a  great  Defire  to  confirm  and  improve  J'ome  particular  Parts  by  new 
Experiments,  fhcf'e  which  are  now  contained  in  this  Work ,  are  what  I 
made  in  pubJick  many  Tears  ago:  And  this  I  think  f  roper  to  mention ,  left 
any  body  fhould  fiffeti  I  borrowed  them  clfevi'here ,  without  making  men¬ 
tion  of  tie  Authors  Name.  But  to  detain  my  Reader  no  longer ,  pleafe  to 
nee  eft  this  ‘Performance,  fitch  as  it  is ,  in  a  favourable  manner ;  excufe  the 
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Trouble  I  by  this  means  give  you ;  and  impute  the  Liberty  I  take  of 
appearing  in  Print  upon  this  Subject,  to  the  very  good  Reception  the  fpu - 
rious  Copy ,  •which  was  worfe ,  met  with  from  the  Publick.  Upon  this 
Occafiony  too,  give  me  leave  to  inform  you ,  that  I  never  publijhed  any 
thing  befdes  what  follows ;  which  I  confefs  I  am  a  famed  to  mention. 

Oratio  de  commendando  Studio  Hyppocratico.  Spoken  and  printed  at 
Leyden  1701 ;  for  Abrah.  Elfevier. 

»  - 1  ■'  1  de  Ufu  Ratiocinii  Mechanici  in  Medicina,  1703,  for  John 
Verbeflel. 

—  qua  repurgatae  Medicinae  facilis  afferitur  Simplicitas,  1  joy,  for 
John  Vander  Linden. 

■  ■  ■  ■  de  comparando  certo  in  Phyficis,  1715,  for  Peter  Vander  Aa. 

i 

■  .  de  Chemia  fuos  errores  expurgante,  1718,  for  Peter  Vander 

Aa. 

.  de  Vita,  &  Obitu  Clarifiimi  Bernardi  Albini,  1721,  for  Peter 
Vander  Aa. 

»  de  Honore  Medici  Servitute,  173  i,for  Ifaac  Severinus. 

An  Oration,  which  I  delivered  when  the  Curators  of  the  Univerfty 
honourably  gave  me  leave  to  refgn  my  Profeforfips  of  Botany  and  Chemijlry, 
1729,  for  Ifaac  Severinus. 

Inftitutiones  Medicae  in  Ufus  annua?  exercitationis  domefticae,  1708, 
for  John  Vander  Linden,  Father  and  Sfin. 

Which  was  afterwards  reprinted  Several  times ,  with  Additions  in 
8  m 

Aphorifmi  de  Cognofcendis,  &C  Curandis  Morbis  in^ufum  Do&rina? 
Domefticae,  1 709,  for  John  Vander  Linden. 

Of  which  there  were  afterwards  fever al  Editions ,  with  Additions,  in  8  m 

Index  Plantarum,  qua?  in  Horto  Academico  Lugduno-Batavo  reperiuntur, 
?  7 10,  for  Cornelius  Bouteftein,  in  8m 

Materia 
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i 

Materia  Medica,  6c  Remediorum  formulae,  ijig^for  Ifaac  Severinus, 
in  8  m 

Afterwards  reprinted  in  8  m 

Index  alter  Plantarum,  quae  in  Horto  Academico  LugdunoBatavo 
aluntur,  1720 y  for  Peter  VanderAa,  in  \to. 

Atrocis  nec  defcripti  prius  morbi  Hiftoria,  fecundum  Medica:  artis 
leges  confcripta,  1724,  for  Bouteftein,  in  8m 

Atrocis  rariflimique  morbi  Hiftoria  altera  for  Samuel  Luchtmans, 
and  Theodore  Haak  in  8m 

A  medicinal  Freatife  de  Lue  Venerea,  prefixed  to  the  Collection  of  Au¬ 
thors  upon  the  Venereal  Difeafe ,  1728,  for  John  Arn.  Langera,  and  John 
and  Herm.  Verbeek,  in  Folio. 

Epiftola  pro  fententia  Malpighiana  de  Glandulis  ad  ClarifT  Ryifcium, 
4 to  for  Peter  Vander  Aa. 

Every  thing  elfe  printed  in  my  Name,  except  a  few  Prefaces ,  isfpu. 
nous ,  and  publijhed  without  lyy  Knowledge. 
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D  E  S  I  G  N. 

Gentlemen, 

AS  you  have  put  your  felves  under  my. care,  to  inftruft  you  in  the  know¬ 
ledge  of  Chemiftry,  I  lhall  think  it  my  duty  to  endeavour  as  much 
as  poflible  to  anfwer  your  expectations. 

And  in  this,  as  far  as  I  can  judge,  I  ffiall  moft  effectually  fucceed, 
if  I  clearly  and  methodically  explain  to  you  every  thing  you  will  have  occafion 
for,  either  to  underftand  the  moft  valua'ble  Authors,  in  this  Art,  from  whom 
you  may  gain  a  knowledge  of  it  purely  as  it  ftands  founded  upon  Experiments  ; 
or,  to  enable  you  to  perform  the  principal  operations  in  Chemiftry  ;  that  by  this 
means  you  may  be  ready  in  the  exercife  of  the  Art,  as  well  as  thoroughly 
underftand  it, 

This,  however,  is  not  fo  eafy  to  accompliffi,  in  an  Art  cultivated  by  men 
taught  rather  by  accidental  difcoveries,  than  aCting  according  to  rules  of  Art, 
and  who  for  the  moft  part  wanted  intirely  the  knowledge  and  afiiftance  of 
the  more  liberal  Sciences. 

For  hence  it  came  to  pafs,  that  they  have  given  us  only  a  confufed  collection 
of  the  things  they  obferved,  juft  in  the  order  they  happened,  without  any  re¬ 
gard  to  a  methodical  difpofition  of  them. . 

And  this  difficulty  was  ftill  farther  increafed,  by  an  almoft  conftant  negleCt 
of  thofe  things  which  came  very  frequently  under  their  obfervation  :  for  thefe 
they  did  not  think  worth  taking  notice  of;  and  yet  without  them,  to  a  reader 
not  verfed  in  the  Art,  the  caufes  of  many  things  muft  be  unintelligible. 

But  then  this  Science  became  moft  perplexed,  when  thefe  Artifts  began  to 
introduce  their  difputations  into  it ;  came  to  coining  their  general  principles 
and  went  about  to  explain  the  caufes  of  the  different  appearances  they  met  with. 

Thefe  difficulties  however  may  in  fome  meafure  be  removed,  by  collecting 
together  the  genuine  Experiments,  which  have  been  performed  in  this  Art  •, 
from  thence  deducing  fome  general  rules  ;  and  then  difpofing  thofe  rules  the 
moft  to  advantage. 

Efpecially,  if  the  perfon  who  fets  about  it,  has  the  happinefs  of  having  his 
mind  formed  to  the  work,  by  a  long  and  careful  exercife  in  the  practical  part 
of  the  Art ;  which  I  hope  without  vanity  I  may  lay  a  fmall  claim  to. 

With  fome  hopes  therefore  of  fuccefs  I.  undertake  writing  thefe  Inftitutions ; 
which  I  ffiall  divide  into  three  parts. 

The  firft  of  which  will  contain  the  rife,  progrefs,  culture,  and  fate  of  Che¬ 
miftry  ;  will  give  an  account  of  the  principal  Authors  in  this|Art,  according  to 
the  times  in  which  they  lived,  briefly  hinting  at  the  things  in  which  they  agreed, 
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and  wherein  they  differed  ;  and  hence  will  make  mention  of  the  different  feds, 
and  what  they  have  contributed  towards  the  advantage  or  prejudice  of  the  Art: 
And  here  ('which  caution  may  be  of  fervice  for  guiding  your  condud  in  this 
Science)  giving  to  every  one  the  glory  due  to  their  merit,  I  fhall  candidly  com¬ 
mend  thofe  who  on  account  of  their  fervices  to  the  Art  diftinguifh  themfelves 
above  the  reft  ;  and  through  the  whole  fhall  carefully  proceed  according  to 
thofe  rules,  and  with  that  integrity,  which  Hiftories  ought  religioufly  to  obferve. 

The  fecond  part  will  lay  down  certain,  indifputable,  chemical  Pofitions, 
colleded  from  fuch  evident  phyfical  truths,  as  have  been  difcovered  by  the  Che- 
mifts ;  and  thefe  will  be  chiefly  of  a  general  nature,  and  fo  contrived,  that  by 
the  help  of  them  may  be  performed  all  the  operations,  that  truly  belong  to 
the  chemical  Art. 

Nor  indeed  in  this  Art  do  we  allow  of  any  other  Theory,  than  what  is  built 
upon  fuch  general  Propofitions,  as  have  firft  been  deduced  from  many  com¬ 
mon  undoubted  Chemical  Experiments,  from  which,  as  they  always  fucceed 
in  the  fame  manner,  fome  general  truth  may  be  fairly  inferred. 

We  muft  take  care,  however,  not  to  carry  even  this  rule  any  farther,  than 
Amply  to  apply  it  to  fuch  particular  bodies,  as  we  evidently  difcover  to  be 
perfectly  of  the  fame  nature. 

For  it  is  certain,  that  the  powers  of  fome  particular  bodies,  frequently  pro¬ 
duce  fuch  effe&s,  as  could  not  poflibly  have  been  forefeen  from  any  general 
Theorem,  in  as  much  as  they  depend  purely  upon  the  peculiar  nature  of  thofe 
bodies,  which  perhaps  may  be  different  from  all  others. 

We  fhall  farther,  in  forming  this  Theory,  take  the  liberty  to  make  ufe  of 
fuch  truths,  as  are  demonftrated  in  Phyfics,  Mechanics,  Hydroftatics,  and 
Hydraulics  ;  fince  the  properties,  which  belong  to  all  bodies  in  common,  muft 
hold  good  in  chemical  ones  too :  but  then,  we  muft  in  this  affair  proceed 
with  a  great  deal  of  caution  ,  as  we  find,  that  by  the  application  of  fome  par¬ 
ticular  bodies  to  one  another,  from  the  lingular  nature  of  thofe  bodies  effeffs 
are  often  produced,  that  are  quite  contrary  to  the  demonftrations  which 
are  true  of  bodies  in  general.  An  inftance  will  make  this  plain:  Galilceo  has 
ingenioufly  demonftrated  the  law  by  which  a  body  will  defcend  from  a  fixe 
point  above  to  a  point  on  the  earth  perpendicularly  under  it,  fuppofing  it  to 
move  in  a  fpiral,  or  elliptical  line,  and  with  a  certain  degree  of  acceleration. 
Let  us  now  only  imagine  the  falling  body  to  be  a  loadftone,  and  another  to  be 
fo  difpofed,  that  the  former  in  its  defeent  fhall  come  within  the  fphere  of  its  ac¬ 
tivity,  and  then  his  Demonftration  will  appear  to  be  falfe.  In  like  manner, 
the  things  which  Archimedes  has  proved  in  his  Hydroftatics,  though  they  are 
ftridtly  true  when  applied  to  bodies  in  general,  yet  do  not  always  hold  fo, 
when  applied  to  particular  ones  ;  as  we  fee  that  gold,  which  finks  in  all  other 
fluids,  is  diflolved,  and  fufpended  in  fo  light  a  one  as  Aqua  regia. 

Under  thefe  limitations  then,  the  truths  difcovered  by  the  Philofophers,  and 
others  abovementioned,  will  always  be  of  fervice  to  this  Art ;  nor  can  ever  pof- 
fibly  do  it  any  prejudice. 

In  the  third  and  laft  part  of  thefe  Inftitutions,  I  fhall  actually  exhibit  to  your 
view  the  methods  made  ufe  of  in  Chemiftry,  in  order  to  change  natural  bodies 
in  fuch  a  manner  as  this  Art  dire&s,  and  to  the  end  which  it  likewile  had  before 
determined. 
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And  here  I  fhall  take  care,  that  the  moft  common  things,  if  it  is  of  any  7be  order 
confequence  to  know  them,  fhall  not  be  omitted  ;  nothing  fhall  be  unneceflarily 
repeated  ;  and  that,  (hall  be  always  treated  of  firft,  of  which  there  will  be  Operations 
occafion  in  the  procefs  that  follows.  are  defied. 

In  the  profecution  of  which,  the  Theorems  explained  in  the  fecond  part,  The  ufe  of 
will  be  made  great  ufe  of ;  by  the  help  of  which  all  the  operations  in  Che- the  cl>emi- 
miftry  will  be  eafily  underftood,  and  both  the  head  and  the  hand  fitted  for  the  l^heojpl 
exercife  of  the  Art :  At  the  fame  time  alfo,  every  one  of  thefe  Procefies  will  rations, 
be  a  Demonflration  of  the  truth  of  the  particulars,  from  which  the  general 
Theorem  was  at  firft  conftru&ed.  By  this  method,  Gentlemen,  I  propofe  to 
lead  you  into  the  moft  perfect  knowledge  of  Chemiftry  *,  nor  have  I  loaded 
with  difficulties  a  Science,  which  in  its  own  nature  is  fufficiently  troublefome. 

Without  this,  all  the  labours  of  the  Chemifts,  which  they  call  Procefies,  indeed 
are  of  no  real  fervice,  but  wafte  our  time,  and  inftead  of  being  an  advantage* 
are  really  a  prejudice  to  thofe  that  are  fond  of  them. 
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COURSE  of  CHEMISTRY. 

PART  I. 

The  Hiftory  of  the  ART. 

THE  word,  which  in  the  Greek  Language  fignifies  Chemijiry ,  is 

or  Xypi*  :  and  this  is  of  fo  very  ancient  a  date,  that  it  is  fuppofea  to 
have  been  in  ufe  before  the  flood. 

This  certainly  was  the  opinion  of  Zoftmus  the  P  anopolitan,  whofe 
Greek  manufcripts,  which  George  Agricola  had  feen  in  the  year  1550,  and  Jofieph 
Scaliger,  and  Olaus  Borrichius  perufed  afterwards  in  the  King  of  France's  Library, 
have  a  remarkable  paflage  in  confirmation  of  it. 

For  in  the  book  intitled  Z&xr/pi  tS  vrotvoTTo. Aim  qnXocoQx  oit  r  7 ©eo< AQeiotv 
iv  tJ)  0  I|U*9-  /3/£aw,  he  exprefly  fays,  that  the  Art  which  was  revealed  to 

the  daughters  of  men  by  Daemons,  as  an  acknowledgment  of  their  favours, 
(%>j ulxv  KdXei&cti)  was  called  Chemiftry  :  For  this  is  the  fenfe  of  the  text,  as  it 
was  read  by  Jofeph  Scaliger ,  and  inferted  by  him  in  his  notes  upon  Eufebius , 
p.  243,  258.  N.  38  ;  And  by  Borrichius  againft  Conringius ,  p.  49.  The  [acred 
W ritings  tell  us ,  that  there  is  a  fort  of  Dccmons  that  are  familiar  with  women.  And 
Hermes  mentions  the  fame  thing  in  his  Phyfics  *,  and  almoft  all  our  learning  both  open 
and  occult ,  take  notice  of  it  likewife.  This  then  the  ancient  and  facred  Scriptures  in- 
form  us ,  that  the  Angels  were  inamoured  of  women ,  and  came  and  taught  them  all 
the  Works  of  Nature.  Now  the  fir  ft  tradition  they  gave  concerning  thefe  Arts  was 
called  XHma~;  and  the  book  likewife  that  contained  it,  they  called  XHMa"  ;  and  hence 
alfo  the  Art  obtained  the  name  xhmi'a.  Now  this  very  ancient  fiftion  arole  from 
the  mifunderftanding  thofe  words  of  Mofes ,  Gen.  vi.  2.  for  from  this  paflage 
they  concluded,  that  by  the  fons  of  God  were  meant  Daemons,  confifling  of 
a  fpiritual  part,  and  a  corporeal  one,  that  was  vifible  only,  like  the  image  or 
phantom  reflected  from  a  looking  glafs ;  that  thefe  beings  were  endued  with  a 
univerfal  knowledge,  were  converfant  with  men,  were  very  fond  of  women, 
were  great  with  them,  revealed  fecrets,  and  appeared  to  mankind.  Compare 
with  this,  Luke  xxiv.  37,  39.  Matt.  xiv.  26.  And  this  fable  probably  gave 
rife  to  this  flory  of  ilfivxxot,  ( 2<k,  that  is  in  the  ^Eolic  Dialedl,  A/S"73v'aa«,  or 
I 3*aij, )  on  whom  Phoebus  in  return  for  her  favours  conferred  the  gift  of  Divina¬ 
tion,  fo  that  fhe  could  dilcover  the  will  and  counfels  of  the  Gods.  Thus  is  the 
mind  of  man,  whilft  in  a  date  of  uncertainty,  apt  to  run  into  very  ftrange 
conceits,  which  it  afterwards  idolizes  and  regards  with  veneration. 

But  farther,  the  land  of  Egypt  was  likewife  very  anciently  called  by  the  fame 
name  as  Plutarch  obferves,  (if  &  Ofir.  p.  364.  C.)  Befides ,  the  foil  of  Egypt  being 
of  an  exceeding  black  colour ,  like  the  black  of  the  eye ,  they  call  it  xhmi'a.  And 
the  fame  country  went  allb  by  thp  name,  I tfMgquw,  as  Steph.  Byzant.  takes  no- 
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tice  under  the  word  cxhyvzlloq.  But  the  word  too>  as  Bochart  informs  us, 
among  the  Arabians  fignifies  to  hide. 

If  we  now  lay  all  thefe  things  carefully  together,  we  may  eafily  perceive  that 
this  name  was  made  ufe  of  before  the  flood  ;  that  it  continued  in  ufe  in  the 
fucceeding  ages  *,  and  that  in  thofe  days  it  fignified, 

1.  A  knowledge  of  the  works  of  nature,  JdaeKuhtciv  ttxvtuv  t  t?  tpvesuiq  ipyu\/, 

2.  A  book  containing  the  Tradition  of  fuch  a  Science. 

3.  That  Hermes  in  his  book  of  Phyfics  had  made  mention  of  it. 

The  word  now,  if  it  is  wrote  according  to  Bochart  fignifies  to  hide , 

as  we  took  notice  juft  now:  And  hence  if  as  Plutarch  will  have  it,  (de  If. 

&  Of.  p.  364.  C.)  exprefifes  the  black  of  the  eye,  or  any  thing  exceeding  black, 
there  will  be  no  great  difference  betwixt  them,  as  ufed  by  the  hierogTyphical 
writers  •,  for  among  them  the  pupil  of  the  eye  denotes  fomething  hidden,  and 
precious. 

Efpecially,|if  we  confider  that  the  fame  Egypt ,  called  in  the  facred  Writings  the 
land  of  Cham ,  ( Pfalm  cv.)  ftiled  their  God  AjuaV;  which  according  to  Ma - 
netho  the  Sebennite  fignifies  fomewhat  concealed.  Pint,  de  If  &  Of.  p.  354.  C. 

Nay,  and  that  the  fame  country  even  to  this  day  is  called  in  Coptic  the 
land  of  Cerni  \  as  we  learn  from  the  fame  Samuel  Bochart. 

THi£  name  therefore  fignifies  fomething  hidden,  occult,  myfterious,  fecret; 
and  the  Art  which  it  expreflfes  is  called  likewife,  Cherniy  Chemia ,  Alchemia ,  Al - 
kumia ,  Tronjmt;,  the  Spagarite  and  Hyflfopic  Art  feparat- 

ing  the  pure  from  the  impure. 

And  by  it,  the  Authors  who  firfl:  made  ufe  of  the  word  meant,  a  univerfal 
knowledge  of  Nature. 

The  word  therefore  was  ufed  originally  in  a  very  pure  fenfe,  though  it  was  af¬ 
terwards  perverted  to  a  very  different  one  ;  which  misfortune  likewife,  by  means 
of  illiterate  perfons,  befel  the  word  Magic.  \ 

But  as  Metals  now  comprehend  a  large  and  very  beautiful  part  of  natural 
bodies  ;  hence  the  fame  word  came  likewife  to  fignify  Metallurgy. 

And  this  Art  alfo  was  cultivated  to  great  perfe&ion  by  the  Antidiluvians:  for 
Tubal-cain,  the  true  Vulcan  of  the  Ancients ,  fon  of  Lamech  and  Zillahy 
and  the  eighth  perfon  from  Adam ,  underftood  how  to  prepare  copper,  and 
iron  in  fuch  a  manner  as  to  work  it  into  utenfils,  Gen.  iv.  22. 

But  foflil  copper  as  it  is  dug  in  the  ore  requires  both  exquifite  art  and 
labour  to  make  it  fit  for  ufe  ;  no  lefs  than  twelve  fufions  being  neceffary  to 
render  it  fufficiently  malleable ;  as  both  Agricola  and  Erker  inform  us. 

And  iron  in  like  manner  muff  be  managed  with  a  vafl:  deal  of  fkill  and 
pains,  before  it  can  be  applied  to  the  fame  purpofes ;  as  we  learn  from  the  fame 
faithful  Authors,  who  were  the  top  mafters  in  this  Art. 

Hence  therefore  we  fee  that  the  original  of  Chemical  Metallurgy  is  exceed¬ 
ing  ancient,  as  well  as  that  of  the  name  itfelf. 

The  country  which  is  firft  celebrated  for  the  cultivation  of  this  Art,  is 
that  which  was  inhabited  by  the  firfl:  people,  as  the  Hiftory  of  Tubal  cain 
evinces  (Gen.  iv.  22):  Efpecially,  if  you  compare  this  with  the  Fables  and 
Hiflories  of  the  Vulcan  of  the  Ancients,  who  was  the  fame  with  Pubal-cain , 
( Voff.  Id.g.  L  65.)  And  indeed  the  very  name  of  the  Arts  fee  ms  by  it  original 
to  confirm  the  fame  thing,  as  you  have  feen  already. 
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From  hence  as  its  fource,  this,  like  other  Arts,  began  to  fpread,  and  was 
next  carried  into  Egypt ;  and  there  it  was  prabtifed  with  a  vaft  deal  of  appli¬ 
cation.  For  Mofes  who  was  {killed  in  all  the  learning  of  the  Egyptians  {Alls 
vii.  21.)  knew  how  by  the  help  of  fire  to  reduce  gold  to  a  powder,  fo  as  to  ren¬ 
der  it  mifcible  with  water,  and  by  this  means  potable,  ( Exod .  xxxii.  20;)  and 
this  is  what  is  certainly  one  of  the  top  performances  of  the  Art,  and  what  even 
the  greateft  Adepts  of  the  prefent  age  are  not  matters  of.  Vulcan ,  the  fon  of 
Jupiter  and  Juno,  was  the  firft  who  reigned  in  Egypt ,  and  was  deified  after  his 
death  for  the  invention  of  fire  ( Diod .  Sic.  1.)  or  rather  for  the  firft  application 
of  fire  to  making  utenfils  of  metals,  as  the  fame  Author  fays  exprefly  {y.)  ’They 
tell  us ,  that  Vulcan  was  the  Inventor  of  all  works  in  iron ,  brafs,  gold ,  filver ,  and 
other  bodies  that  require  the  management  of  fire.  He  found  out  likewije  all  the  ufies 
of  fire ,  which  he  difcovered  both  to  the  workmen  and  every  body  elfe . 

But  Egypt  itfelf  in  the  facred  language  of  the  Priefts  is  called  wploc,  (Plut.  If. 
fc?  Ofir.  364,  C.)  and  Steph.  Byz.  in  the  word  ohyvsnog. 

The  fame  country  likewife  went  by  the  name,  or  the  land  of  Vulcan , 

{id.  ib.)  The  great  Scaliger  indeed  afierts,  that  the  Art  was  by  the  E~ 

gyptians  called  And  yet  in  the  book  entitled,  Minerva  mundi ,  taken 

out  of  Stobceus ,  it  is  faid,  ttohjtiw jV  t  ’ AenArnriov  %  ’lpusQyjg,  ( Conring .  h.  m.  c.  III.)  i  e. 
That  JEfculapius  the  fon  Imuth>  was  the  inventor  of  Chemiftry  ;  for  7rotmiK)j  is 
the  fame  as  Chemia ,  ( Reinefi  var.  left.  lib.  II.  c.  v. ) 

Vulcan  it  is  certain  had  Priefts  at  Memphis  {Herod.  II.  3.)  A  very  beautiful 
temple  was  erected  to  him  there  {Herod.  II.  99  )  with  portico’s  {id.  ib  102.9 
and  images  {id.  ib.  1 76.  III.  37.)  And  his  fymbol  there  was  a  Vultur  (Vofi.  id, 
*  in.  573.;  viz.  a  bird  of  prey.  But  Zeno  tells  us  that  Jupiter  too  was  called 
on  account  of  the  extenfion  of  his  influence  to  artificial  fire  (Diog, 
Laert.  VII.  147.9  >  which  name  plainly  appears  to  be  derived  from  to  nQd-eu, 
to  be  fet  on  fire,  or  to  burn.  Agreable  to  which  opinion,  Horace ,  who  is 
remarkable  for  the  elegance  of  his  Epithets,  exprefles  himfelf, 

.  — dum  gravis  Cyclopum 
Vole  anus  ardens  urit  ojficinas.  Carm.  I.  4.  7. 
as  Plautus  indeed  had  done  before  him  {Amphitr.  1.  1.  1885.9 
£)uo  ambulas  tu ,  qui  vulcanum  in  cornu  conclufum  geris  ? 

All  thefe  obfervations  thenfeem  to  make  it  plain,  that  the  part  of  Chemiftry 
called  Metallurgy,  or  the  Art  of  Metals,  was  by  the  ancients  cultivated  chiefly 
in  Egypt.  Nor  do  I  think  there  can  be  the  lealt  doubt  about  the  antiquity  of 
this  very  old  Art,  in  this  fenfe*,  or  about  the  name  itfelf. 

A  confiderable  time  after,  the  fame  word  firft  came  to  be  ufed  to  exprefs 
that  Art,  by  which  the  pureft  gold  might  be  procured  from  any  fort  of  metal  ; 
either  by  a  true  tranfmutation,  maturation,  or  lome  peculiar  kind  of  fepa- 
ration,  that  was  not  commonly  known. 

Afterwards,  the  Arabians ,  who  principally  cultivated  this  Art,  altering  the 
found  a  little,  called  it  Alchemia  in  the  fenfe  juft  now  mentioned  ;  and  with 
a  little  more  variation,  Alchimia ,  Alchemy. 

Suidas>  who  lived  in  the  tenth  century,  tells  us  (under  the  word  ^(«««)  that 
Hiociefian ,  who  reigned  the  twenty  laft  years  of  the  third  century,  gave  orders 
that  all  the  books  of  this  Art  fhould  be  inquired  after,  and  burnt,  becaufe 
the  Egyptians  were  plotting  againft  the  Roman  Government.  ( Chemiftry ) 
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or  the  Art  of  preparing  gold  or  filver.  The  hooks  concerning  which ,  Dioclefian  got 
together  and  burnt ,  hecaufe  the  Egyptians  rebelled  againft  him.  He  ufed  them 
cruelly  and  without  mercy ,  when  he  fought  after  their  hooks  that  were  written  by 
their  forefathers  concerning  the  xw^*  °f  and  filver ,  and  burnt  them ,  left  by 
the  help  of  this  Art  they  fhould  grow  rich,  and  fo  be  tempted  again  to  oppofe  the  Ro¬ 
man  government. 

But  under  the  word  M^ets  he  carries  the  affair  ftill  a  great  deal  higher,  ex- 
preffy  and  pofitively  afferting,  that  the  Golden  Fleece ,  which  Jafon  and  the  Ar¬ 
gonauts  brought  away  when  they  failed  thro ’  the  Pontic  Sea  to  Colchis,  was  no¬ 
thing  hut  a  hook  written  upon  parchment  teaching  the  method  of  making  gold  (<W 
/ueiocc)  hy  the  Chemical  Art.  This  now,  had  he  confirmed  it  by  lufficient  au¬ 
thority,  would  have  advanced  the  antiquity  of  this  Science  to  thirteen  centuries 
before  Chrift,  that  is,  before  the  time  of  the  Argonauts.  And  yet  upon  this 
fuppofition  we  fee  the  Art  even  at  that  time  was  known,  pradtifed,  committed 
to  writing,  and  was  the  motive  to  the  Argonauts  to  undertake  that  fatiguing 
and  dangerous  expedition.  If  this  was  the  cafe  however,  it  muff;  be  confefled 
it  is  pretty  extraordinary,  that  neither  Mofes ,  the  Sacred  Writers ,  Sanchoniatho% 

Orpheus ,  Homer ,  Hefiod ,  Pindar ,  Herodotus ,  Thucydides ,  Hippocrates ,  Ariftotle , 
Theophraftus ,  Diofcorides ,  Galeny  or  Pliny  fhould  mention  one  word  of  it :  E- 
fpecially,  as  every  body  who  is  acquainted  with  their  works  muff  allow,  that, 
both  the  capacities  of  the  Authors,  and  the  defign,  fubjedt,  and  times  of  their 
writing,  muff  neceflarily  have  led  them  to  have  taken  notice  of  it. 

Nor  is  this  difficulty  at  all  removed  by  that  pafiage  in  Pliny  (xxxiv.  25.)  con¬ 
cerning  flexible  Glafs;  or  by  that  of  Dion  Cafftus  (lvii.  p.617.)  concerning 
the  fame  projedt’s  being  rejedted  by  Tiberius  ;  nor  yet  by  the  other  of  Pliny 
(xxxiii.  4.)  where  he  tells  us,  that  Cajus,  by  a  very  intenfe  fire,  procured  from 
orpiment  a  fmall  quantity  of  very  choice  gold  :  For  fuppofing  thefe  things 
to  be  true,  they  in  reality  prove  nothing  more,  than  that  they  were  at  that 
time  excellently  skill’d,  both  in  the  docimaftic  Art,  and  that  of  Glafs. 

It  muff,  however,  be  acknowledged,  that  Julius  Maternus  Firmicus ,  in  the  ’Tis ancient 
beginning  of  the  fourth  Century,  writes  of  the  Science  of  Alchemy,  as  a  thing 
perfedtly  well  known  (3  Mathef.  Iv.)  if  this  is  the  genuine  text  of  the  author.  mongft  thi 

And  Mneas  Gazeeus ,  towards  the  clofe  of  the  fifth  Century,  difeourfing  up-  ^*di' 
on  the  fame  fubjedt,  as  a  common  thing,  tells  us,  in  his  Theophraftus ,  or 
treatife  De  Immortalitate  Animce,  that  thofe  Perfons  who  were  thoroughly  verfed 
in  this  Art,  take  filver  and  tin,  and  perfedtly  deftroying  their  original 
nature,  tranfmute  them  into  the  moft  beautiful  gold.  Bihlioth.  Patr.  vol .  2, 

373- 

But  Anaftafus  the  Sina'ite ,  about  fifty  years  after,  as  Voffius  thinks  (Id.  G.  1. 1. 
pag.  25.)  or  rather  towards  the  latter  part  of  the  feventh  Century,  as  upon 
weighing  the  matter  carefully,  Fabricius  is  of  opinion,  ( Biblioth .  gr.  v.pag.  313.) 
writes  ftill  more  exprefly  ;  &  ft)  $vj  %gveo%oiSf  yftdfj  ijj  hiQtqyxg,  ^  xyiP'djxdg-)  %pu- 
coY.oWvi'xm  A Id’uv  ci7rsgyi%(£i&£,  y  yg^Qy  |3aAO|Usv>7,  ^  toujtx  QvjAv. 

And  laftly,  in  the  feventh  Century,  Georgius  Syncellus ,  wrote  profefledly  upon 
the  fame  fubjedt. 

Soon  after  him,  there  fprung  up  a  whole  tribe  of  Alchemiftical  Writers,  chrifiian 
whofe  manuferipts  at  Rome ,  Venice ,  and  Paris ,  by  their  Greek  Idiom,  make  it  Greeks  the 
plain  what  age  they  liv’d  in  ;  and  by  their  ftyle  make  it  very  probable,  that  aIK^h- 
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they  were  of  religious  orders.  A  Catalogue  of  thefe  Works,  which  are  not 
yet  printed,  we  have  in  Borrichius ,  and  others  (de  Hermetis,  ZEgyptiorum,  & 
Chemicorum  Sapientia ,  pag.  78.  C?  feq.) 

whofe  trea rife  of  the  Philofophers  Stone,  is  in  the  Library  of  the 
Univerfity  of  Leyden. 

cp»Ao<ro<p©j  etg  fi&Aiov  A^oxe/T*.  The  whole  treatife  is  in  Fabric.  Bill . 
Gr.  L.  v.  cap.  22.  p.  232.  Gr.  &  Lat. 

2.d<np.&  0  ptiyxg,  0  0  n<j4vo7roArnj?,  of  zrotvd7roAig  a  city  of  Egypt,  xxiv. 

books  to  Qio<ri€eix.  The  title  is  2w<r«jwg  tx  TcavonroAnx  yvyc-icc  y&tyvi, 

«j %*  tvs  kpccg,  rtf  Bdotg  Ti^vtjg  tx  q  dqyvgjx  aranjVgwf.  and 

ofydvuv ,  Hixytrlvuv. 

’SlAvp,'mofc0Q(&'  0  'AA£|<jtvJg/v©J' 

'HA/o^wp^  <tsr€^'  %gv<ro7roiy<rewg. 

*lo)<xvvt1s’A(>%iipdjf,  t »  ov  aroA«  t>jV  dyiotg 

STSCp^V©-1  o'  CpjAoVcKp^  tfAsfoU'efpdk'?  Qix.QVOfAlKQ$  Ttjg  U&C,  Kj  Bdctg  TS^V»J?  TS 

^pvtra  otoojVj©^  The  Manufcript  of  this  alfo  is  in  the  Univerfity  Library  at 

Leyden. 

So<p<jt£  iv  mgin'Si. 

"Efjut jf  handed  about  in  the  fixth  Century,  and  commended  by  Zofimus . 
Aio«c»p©-  o'  fA.iyd.Ax  Iv  ’  AAi%ot\SgJlx. 

’Os-dvtis  dix  ' A lyvnlx  srgog  nsr d<nov  <ss %*  t tjg  h&t  &d#s  re^vtjg. 

'Muffyjs  ar£o<p»fr>jf  <ruuld%iag. 

Mag/x  'eG&Tx. 

UiAxyiog  (piAoVocpof  <ic€a  t»jj  Bdctg,  >1) 

no^ue^o?. 

’BTnSw^iof.  or  ’EmQ^iog, 

K ofide/og  <pjAoVo<po?,  ^  dffirtgdjg,  S'lPdcxuv  ilw  KAtoirdrgyv  rtu)  Bdctv  ^ 
t»  A/0»  T>jf  <f>iA oeoQixg. 

KA£07T(XT^{  »)  riTOAgjUOMS#  TK  fixflAiOOg.  The  fame  <ZJ&»  fxQflUV  itj  jW£T^«Vi 
Koepd  hfGfA.ovot.'XX  l^fj^dx  ryjg  %QV<ro7rotxg. 

’AyuOoScufiwv  eig  tcv  ^^eifjtov  ’OgQiwg  (ruvoiyojyyj,  \s&o[AV*ifA,x. 

U.d'itTtx  (ptAocoQx  t/>yov. 

'HgynAeiog  0  (dx<riA<djg. 

'LxApavx  "  A^Qog  fAi^oSog. 

Xg/y/tfvof  mgj  t*  B-dx  vSdJog. 

Gio<P(^(?og  (p<Afl{ro<pof  Tsiq).  t>JV  Bdxg  rt^vtjgi 
*  A$%tA ocog  QtAocrotyog  zugj  Ttfg  B"dxg  ri^vyjg. 

K  AuvSiavog. 

Sigyiog. 

*Av£7 riygpcpog  QiAomQog  wig)  y^y.dxg. 

m%«>)a  ^jaao?  mgj  j^vMjroVaf.  He  lived  in  the  time  of  Conjiantine  Duetts, 
in  the  year  of  our  Lord  1060.  Borrkb.  79, 

*\<rig  tff(>o($ririg  tw  p'w  wp<w.‘ 

EAipplSxg  tpyov  fflpdJlfKQV. 

NiX£<po^O?. 

^[AOKgpTX  fii'GAog  W^<pU\^d<T«C  Adjunct. 
bnpU&lQS  (pU(TiX^  Kj  jUVflM'. 
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*1^0 QiOC  Qi\o<ro(Qo r  Ergg/  a/9«  tt  (piAoc-oc^wv. 

*  hr  Max.  Movat^of,  cttm?  Jet  gvg^nteiv  /xaOoJov  dpyvgx. 

Concerning  thefe  Greek  Alchemiftical  Writers,  confult  in  particular,  Andre¬ 
as  Libavius  throughout  all  his  Works ;  but  efpecially  againft  Guibertus . 
Conring.  de  Med.  Herm.  pag.  21,  to  31.  Borrich.  Ort.  Ch.  97.  and  againft 
Conring.  from  pag.  66,  to  95.  Joann.  Albert.  Fabric.  Bibliotb.  gr.  in  various  pla¬ 
ces.  And  the  Catalogue  of  the  Univerfity  Library  at  Leyden. 

Is  it  not  furprifing  now,  that  the  incomparable  George  Agricola ,  fhould 
have  been  acquainted  with  thefe  Authors?  For  thofe  elaborate  Books  of  his, 
De  Re  Metallica ,  which  the  great  Erafmus  fo  highly  extoll’d,  he  wrote,  and 
perfectly  finifh’d,  before  the  year  1550;  and  yet,  in  a  very  elegant  Preface 
prefix’d  to  thefe  Works,  he  recites  in  order,  almoft  all  the  Writers  we  have 
juft  now  mention’d.  For  your  intire  fatisfa&ion  on  this  head.  I’ll  beg  your 
patience,  whilft  I  give  you  the  pafifage  in  the  very  words  of  this  noble  Author. 
Of  Chemiftry  (Xvjuwtmm)  wrote  Ofthanes,  Hermes ,  C banes,  Zofimus  of  Alexandria 
to  his  Sifter  Fheofebia ,  Olympiodorus  of  Alexandria  likewife ,  Agathodcemon ,  Demo¬ 
critus,  not  of  Abdera ,  but  another ,  Oris  Cbryforichites,  Pebecbius,  Comerius,  Jo¬ 
annes,  Appuleius ,  Petafius ,  Pelagius,  Africanus ,  Tbeopbilus,  Synefius,  Stepbanus 
to  Heraclius  Ccefar,  Heliodorus  to  Fbeodofms,  Geber,  Calides ,  Rachaidibus ,  Vera- 
dianus,  Rhodianus ,  Canides,  Merlinus,  Raymond  Lully,  Arnaud  de  Ville  Nieuve , 
Auguftinus  Pantbeus  a  Venetian  ;  three  of  the  female  fex,  Cleopatra ,  the  Faphnu- 
tian  maid ,  Maria  the  Jewefs  ;  thefe  all  wrote  in  profe  ;  one  only,  Joannes  Aurelius 
Augurellus  of  Merrechia,  in  verfe. 

All  thefe  Authors,  however,  made  ufe  of  the  Word  Chemiftry  hitherto,  to 
exprefs  the  Art  of  converting  the  bafer  Metals  into  pure  Gold  ;  and  don’t 
feem  fo  much  as  ever  to  have  thought  of  any  univerfal  Medicine  for  all 
the  difeafes  of  the  human  body.  See  Conring.  de  Med.  Herm.  15,  16. 

But  after  the  Arabians  began  to  cultivate  Chemiftry  in  the  fenfe  hitherto  def- 
cribed,  viz.  as  it  relates  to  Metallurgy,  and  the  Art  of  making  Gold,  they 
feem  by  their  metaphorical  and  hieroglyphical  ftyle,  to  have  given  occafion 
to  the  Materials  made  ufe  of  to  perfedt  their  Metals,  going  by  the  name  of 
Medicines ;  the  impure  Metals  being  called  fick  Men  ;  and  Gold,  a  Man  in 
perfedt  health  and  ftrength.  Hence,  in  time  it  came  to  pafs,  that  perfons, 
who  were  unacquainted  with  this  way  of  writing,  imagin’d  thefe  expreflions 
were  to  be  underftood  in  the  literal  fenfe  ;  efpecially,  when  they  faw  the  im¬ 
purity  of  the  bafer  Metal  called  a  Leprofy,  which  of  all  diftempers  is  parti¬ 
cularly  incurable. 

And  this  is  fuppofed  to  have  given  rife  to  that  report,  which  afterwards 
fpread  fo  far,  and  grew  fo  common,  that  the  impure  Metals  might  be  tranf- 
muted  into  pure  Gold,  by  the  very  fame  chemical  inftrument,  by  which  the 
bodies  of  fick  perfons  might  be  reftored  to  health. 

And  this  inftrument  they  call’d  th q  Philofophers  Stone,  and  the  Gift  of  Azoth  ; 
and  to  the  perfons  that  were  poflels’d  of  it,  they  gave  the  name  of  Adepts. 

And  this  prejudice  a  few  fimple  Experiments  afterwards  rooted  Hill  deeper; 
for  by  thefe,  they  faw  the  healing  vertues  of  Medicines  might  be  extradled 
from  them  by  the  Chemical  Art.  Of  this  Rhazes  had  given  l'ome  inftances. 
Avicenna  too,  in  the  eleventh  Century,  had  in  his  book,  De  Viribus  Cordis ,  ex- 
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hibited  the  fame  thing  in  the  Julabof  the  Arabians ,  or  the  diffcill’d  Water  of 
Rofes  ;  and  it  was  afterwards  confirm’d  likewife  by  Mefue. 

The  Au-  Among  thefe,  the  Authors  of  the  greateft  character  are  Geber ,  called  the 
ehe  my 'after'  >  tho*  Leo  Africanus  will  have  him  to  be  a  Greek:  He  was  at  firft  a 

the  Greeks,  Chriftian,  but  afterwards  renounc’d  his  Religion.  He  wrote  in  Arabic ,  and 
liv’d  in  the  feventh  Century.  The  Library  of  Golius  furnifh’d  us  with  his 
Works,  which  have  been  tranflated  into  Latin  by  various  hands.  See  Leo  Afric. 
L.  III.  p.  136.  Conr .  h.  m.  %6g.  372,  373.  He  wrote  chiefly 

JDe  Alchimia ,  vel  Chimia  ;  aut  de  inveftigatione  perfe  idioms  Metallorum. 

De  Summd  Perfeclionis  Metallorum. 

De  Claritate  Alchim'uz. 

De  Lapide  Philofopbico. 

De  Teftamento. 

De  Epitaphio. 

De  inveniendd  arte  Auri  IA  Argenti . 

Moriemis  Romanus ,  a  Hermit  of  Jerufalem :  He  wrote  concerning  this  Ar¬ 
canum ,  in  a  very  elegant  manner,  and  is  reckoned  among  the  pureft  Authors. 
His  Works  were  tranflated  out  of  Arabic  into  Latin  the  1  ith  of  February  1182. 

Albertus  Magnus ,  a  German ,  Bilhop  of  Ratijbon ,  born  at  Laving  in  Schwaben, 
about  the  year  1200.  He  wrote 

A  Treatife  De  Miner alibus. 

Lilium  jloris  de  fpinis  evulfum. 

Speculum  Alchemice  de  compofitione  Lapidis ,  &c.  See  Borellus. 

Roger  Bacon ,  a  Briton,  who  was  a  Monk  of  JVeftminJler,  and  refided  at  Ox¬ 
ford.  He  was  famous  for  his  knowledge  in  Alchemy,  Chemiftry,  natural  Ma¬ 
gic,  Mechanics,  Metaphyfics,  Phyfics,  and  Mathematics  •,  and  was  in  vaft  re¬ 
putation  about  the  year  1226.  Thoie  of  his  Works  that  are  come  to  our 
hands,  are 

Two  Treatifes,  De  Chimia,  wrote  in  a  plain  ftyle  enough,  without  any  de- 
fign’d  obfeurities. 

Speculum  Alchemic, e,  and  another  different  from  the  printed  one,  the  Manu- 
feript  of  which  is  in  the  Univerfity  Library  at  Leyden. 

Thefaurum  Chemicum. 

De  fecretis  artis,  atque  natures  operibus ,  &  de  militate  M agree.  Specula  Ma~ 
thematica. 

His  Works  De  Arte  Chymice,  printed  at  Francfort,  1603.  120.  which  con¬ 
tain  a  great  many  very  beautiful  obfervations  in  Mechanics,  natural  Magic, 
and  various  other  Arts,  the  honour  of  which  is  unjuftly  given  to  modern  Au¬ 
thors  *,  and  which  were  falfly  imputed  to  Magic  and  Herefy.  Borrich.  Ort.  Ch. 
p.  122.  and  Borellus. 

George  Ripley ,  a  Briton ,  Canon  of  Bridlington ,  liv’d  about  the  fame  time. 
He  wrote  Duo dechn port ce.  Medulla  Chimica.  Alchemy ,  the  Manufcript  of  which 
is  in  the  Library  of  the  Univerfity  of  Leyden,  in  Engli/h  verfe.  All  his  Works 
were  printed  at  Caffel,  in  8v°.  1645). 

Hermefius ,  the  Philofopher.  He  wrote  a  Treatife,  De  Mercurio  Philofopho- 
rum.  The  Manufcript,  in  the  Library  of  the  Univerfity  of  Leyden. 

Arnoldus,  or  Amaud  deVille  Nieuve,  who  liv’d  in  the  thirteenth  Century.  His 
Writings  are  Rofarium.  Fejiamentum  novum  prafticum ,  De  Alchimia .  Semites 
S  emit  arum,  Rofa 
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Rofa  Novella.  A  Letter  to  Pope  Pius. 

Novus  Splendor,  vel  Lumen.  Flos  Florum.  De  Furno  Philofophico.  De  Sccretis 
Natures.  De  nova  compofttione  Lapidis  vitce  Philofophorum.  De  Principns  natu- 
ralibus  to  Pope  Clement.  Opus  in  Arte  Major e.  All  ihefe  Treatifes  are  in 
Manufcript,  in  the  Univerfity  Library  at  Leyden. 

Raymond  Lully ,  of  Majorca,  defeended  from  a  family  of  Barcelona.  He  was 
born  in  the  year  1235,  was  a  Scholar  of  Arnaud  de  Ville  Nieuve ,  and  died  in 
Africa  in  1315.  He  was  one  of  the  principal  Writers  of  the  univerfal  Reme¬ 
dy  for  all  difeafes  of  the  human  Body,  and  of  the  Lapis  Aurijicus ,  in  his  Trea- 
tife  De  Quintet  Ejjentia.  He  wrote  likewife,  De  Secretis  Naturae ,  feu  de  Quinta 
Effentid,  &  de  Accurtatione  Lapidis  Philofophorum.  Codic  ilium,  feu  vade  me  cum , 
de  formatione  Lapidum  pretioforum ;  Manufcripts  in  the  Univerfity  Library  at 
Leyden.  Claviculam  de  L.  P.  Left  amentum  Apertorium.  Some  Letters  to  Ed¬ 
ward,  King  of  England.  Lux  Mercuriorum.  De  Mer curio  Speculum  magnum. 

Tefl  amentum  Noviffimum.  A  Letter  to  *  Robert  King  of  England.  Aphorifmi.  *  So  m  the 
Epiftola  Accurtationum.  De  inveftigatione  occulti  fecreti.  Exempla  Accurtationis.  or'sinal* 
The  Manufcripts  of  all  thefe  Treatifes  are  in  the  Library  of  the  Univerfity 
of  Leyden.  He  is  faid  to  have  wrote  upon  chemical  Subjects,  to  the  number 
of  fixty  Volumes. 

Joannes  de  Rupefciffa  a  Francifcan  Monk ;  he  died  in  prifon  about  the 
year  1375.  He  wrote  various  Treatifes  of  Alchemy.  See  Conr.  H.  M.  Borellus. 
Paracelfus  faid  of  him,  that  he  afiferted  things  that  were  both  trifling  and  falfe. 

Ifaacus  Hollandus ,  and  Joannes  Ifaacus  Hollandus ,  of  Stolk,  a  little  town  in 
Holland.  They  wrote  a  good  many  things  on  Alchemiftical  Subjects,  in  which 
there  are  a  great  many  very  curious  Experiments.  De  Lapide  Philofophorum . 

Scientia  Chimice.  De  projePtione  infinitd.  De  Miner alibus ,  &  vera  Metallorum 
Metamorpof.  De  Vino.  De  Vegetabilibus,  and  other  things. 

Bafil  Valentine.  It  is  commonly  reported,  he  was  a  Monk  of  the  Benedidlinc 
Order  at  Erffurt  i  tho*  it  is  confidently  affirm’d,  that  there  never  was  any  fuch 
Monaftry  there  ;  and  indeed,  both  names  feem  to  be  a  fictitious  compofition 
from  the  Latin  and  Greek  :  This  however  is  certain,  that  he  was  a  molt  ex¬ 
pert  Artift  in  every  Branch  of  common  Chemiftry.  That  fingle  Treatife  of 
his,  intitled,  Currus  triumph  alis  Antimonii,  is  a  fufficient  proof  of  this  Aflertion  ; 
for  that  alone  contains  an  exaCt  defeription  of  almoft  all  the  chemical  Artifi¬ 
ces  that  are  now-a-days  unfairly  put  upon  the  world  for  new  difeoveries :  In 
the  more  abftrufe  parts  of  the  Art  too,  he  difeover’d  a  profound  knowledge. 

His  very  great  fault  was,  that  he  extolled  every  Preparation  of  Antimony,  with¬ 
out  exception,  for  its  medicinal  vertues  •,  than  which,  nothing  can  be  more  weak, 
fallacious,  or  mifehievous.  And  this  fatal  error  has  infeCted  all  the  Schools  of 
the  Chemifts,  from  that  time,  quite  down  to  the  prefent  age.  It  appears  by  his 
writings,  that  he  was  both  a  Monk  and  Phyfician ;  and  feems  by  his  learning, 
to  have  gain’d  a  very  great  reputation  in  the  Courts  of  feveral  Princes. 

He  is  fuppofed  to  have  flourifhed  in  the  Century  before  Paracelfus.  He  was 
the  Inventor  of  the  three  chemical  principles,  which  Paracelfus  afterwards  made 
great  ufe  of.  He  wrote  a  great  many  things  in  a  pretty  prolix  manner,  and 
lome  of  them  upon  medicinal  Subjects. 

After  thefe  laft  five  Authors  had  publilh’d  their  Works,  the  opinion,  as  we  chemiit« 

juft  now  took  notice,  every  where  got  ground  among  the  Chemifts,  that  it  was  miibbicome 
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poftible,  by  one  alchemiftical  Medicine,  perfectly  to  root  every  diftemper  out 
of  the  human  body,  to  reftore  abfolute  health,  and  prolong  life  to  a  great  fe- 
ries  of  years,  without  being  impair’d  by  any  difeafes. 

Puffed  up  therefore  with  thefe  expectations,  and  grown  vain  with  the  fuc- 
cefs  they  had  had  from  fome  of  their  ftrong  chemical  Medicines,  in  a  fhort 
time  they  were  for  engroffing  the  Art  of  Phyfic  intirely  to  themfelves. 

At  the  fame  time  too,  the  Art  of  Phyfic  had  for  a  good  while,  by  the  fubtle 
fophiftry,  and  jargon  of  the  Schools,  been  become  intirely  Galenical ,  and  gi¬ 
ven  up  to  the  doCtrines  of  the  Arabians:  Hence  bleeding,  purging,  and  a  few 
efficacious  Medicines,  being  the  fum  of  the  practice,  and  thefe  not  being  fuf- 
ficient  to  encounter  with  the  venereal  Difeafe  that  then  made  havock  among 
them,  it  was-  forc’d  to  give  way  to  the  more  powerful  Preparations  of  the 
chemical  Art;  for  Carpus ,  by  the  affi  fiance  of  his  Mercury,  eafily  out-did  the 
Shoolmen,  and  thus  afforded  the  Chemifts  frefh  occafion  of  triumph. 

By  this  means,  the  condition  of  the  old  Phyficians  feem’d  now  to  grow  very 
uncomfortable ;  for  after  they  had  taken  a  vaft:  deal  of  pains  to  fearch  into 
nature,  in  order  to  difeover  the  origin,  and  cure  of  difeafes,  thefe  boafting 
Alchemifts  condemn’d  all  their  labours  in  ^Etiologies,  Diagnoftics,  Prognoftics, 
Dietetics,  and  Therapeutics,  as  trifling,  and  of  no  manner  of  fervice  ;  whilft: 
they,  without  any  regard  to  diet,  or  thecaufe  and  nature  of  the  diforder,  could 
intirely  remove  all  manner  of  diftempers,  by  the  Ample  application  of  one  and 
the  fame  Medicine. 

This  extravagant  error,  however,  by  fweeping  away  great  numbers  at  the 
firlffc  onfet,  made  it  appear,  upon  maturer  confideration,  that  the  bold  preten- 
fions  of  thofe  practitioners  were  not  only  vain,  but  did  likewife  a  great  deal  of 
mifehief. 

This  we  learn  plainly  from  the  life  and  writings  of  Paracelfus  and  Van  Hel~ 
mont ,  as  may  be  fairly  collected  from  the  hints  they  have  given  us. 

Aureolus  Philippus  Paracelfus  Theophraflus  Bombafl  de  Hohenheim ,  was 
the  Son  of  William  Hohenheim ,  a  man  of  Letters,  and  Licentiate  in  Phyfic, 
tho’  not  much  noted  for  his  praCtice,  who  had  a  very  fine  Library,  being  him- 
felf  a  natural  Son  of  a  Matter  of  the  Teutonic  Order. 

He  was  born  in  the  year  1493,  in  a  village  called  Einfdlen ,  which  fignifies 
a  Defart,  two  German  miles  diftant  from  Zurich  in  Switzerland  :  And  hence  he 
came  to  be  called  the  Hermit  ;  which  appellation  Erafmus  gave  him,  in  the 
letters  he  wrote  to  him. 

He  is  faid  to  have  had  his  tefticles  bit  off  by  a  hog  when  he  was  but  three 
years  old  ;  and  from  that  time  he  was  looked  upon  as  an  Eunuch.  This  is  cer¬ 
tain  he  always  behaved  with  the  greateft  averfion  to  the  female  fex  ;  and  yet 
a  picture  of  him  drawn  from  the  life  when  he  was  grown  up,  reprefents  him 
with  a  beard.  Under  the  advantage  of  the  faithful  inftruCtions  he  received 
from  his  father,  he  made  great  progrefs,  both  in  medicine  and  furgery  ;  but 
having  whilft  he  was  very  young  a  vail  fondnefs  for  Alchemy,  his  father  com¬ 
mitted  him  to  the  care  of  Trithemius ,  abbot  of  Spanheim ,  who  was  at  thac 
time  in  great  reputation.  Under  him  he  got  an  infight  into  a  good  many  Arcana , 
and  then  quitting  him  applied  himfelf  to  Sigifmund  Fuggerus ,  who  at  vaft  ex- 
pence  and  with  a  great  many  fervants,  was  then  ftrenuouflv  profecuting  the 
chemical  Art  in  Germany^  which  he  had  very  much  improved  by  abundance 
of  new  Difcoveries.  “  And 
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And  here  it  was,  as  he  himfelf  confefles,  he  learned  both  the  Theory  and 
Praflice  of  the  Spagarire  Art. 

Afterwards  he  tells  us,  he  fought  out,  and  ftudied  under  all  the  tutors,  that 
bore  the  greareft  reputation  at  that  time  of  day,  and  were  deepeft  (killed  in 
the  adept  Philofophy  ;  and  they,  he  fays,  concealed  nothing  at  all  from  him, 
but  revealed  to  him  all  their  Arcana. 

However  not  being  faiisficd  with  this,  in  order  to  get  a  better  knowledge  of 
Phyfic,  he  vifited  all  the  Univerfities  in  Germany ,  Italy,  France ,  and  Spain ; 
and  travelled  into  PruJJia ,  Lithuania ,  Poland ,  Walachia ,  Franfylvania ,  Croatia , 
Portugal ,  Sclavonic ,  and  in  fhort  into  all  the  Kingdoms  of  Europe \  and 
wherever  he  went  he  made  it  his  bufinefs  to  inquire  among  Phyflcrans,  Barbers, 
old  Women,  Conjurers,  Chemifts,  rich  and  poor,  for  the  beft  and  fureft  re¬ 
medies,  and  was  always  very  well  pleafed  to  be  informed  by  any  perfon  what- 
foever. 

From  the  writings  of  Bafil  Valentine ,  he  learned  the  dodlrine  of  the  three 
Elements,  Salt,  Sulphur ,  and  Mercury ,  which  he  afterwards,  concealing  the  Au¬ 
thor’s  name,  publifhed  as  his  own. 

When  he  was  twenty  years  of  age,  he  took  a  view  of  a  great  many  mines 
in  Germany  \  and  whilft  he  was  on  this  expedition,  wandering  quite  up  into 
Mujcovy,  he  was  upon  the  borders  taken-  prifoner  by  the  Tartars  and  carried 
before  the  Cham ,  who  fent  him  with  the  Prince  his  fon  to  Conjlantinople :  and 
here  in  the  eight  and  twentieth  year  of  his  age,  he  is  faid  to  have  become  matter 
of  the  Philofophers  Stone. 

In  the  charader  both  of  Surgeon  and  Phyfician  he  was  often  in  camps,  battles 
and  fieges. 

He  had  a  high  efteem  for  Hippocrates ,  and  the  ancient  Phyficians :  as  for 
the  Dodors  of  the  fchools  he  made  very  little  of  them  ;  and  had  a  particular 
averfion  to  the  Arabians. 

Mercurials  and  Opiates  he  ufed  plentifully  and  boldly,  and  with  thefe  he 
cured  the  Leprofy  and  Venereal  Difeafe,  the  Itch,  Ulcers,  the  lighter  forts 
of  Dropfies,  and  acute  pains ;  which  Diflempers  were  at  that  time  of  day  be¬ 
yond  the  reach  of  the  Phyficians  ;  as  they  knew  nothing  of  Mercury,  and 
were  afraid  of  Opium,  from  an  idle  notion  of  its  being  cold  in  the  fourth 
degree. 

By  the  cure  of  fuch  diflempers  he  grew  bold  and  famous ;  but  particularly  TJie  ^ 
by  that  which  he  performed  upon  Frobenius  at  Bafil,  which  brought  him  ac- 
quainted  with  our  great  Erafmus.  The  Magiftrates  of  Bafil  being  on  this  ac-  chemy°. 
count  very  well  pleafed  with  him,  courted  him  with|a  very  handfome  falary  to 
the  ProfefTorlhip  of  Phyfic  and  Philofophy  in  their  Univerfity ;  which  he  ac¬ 
cepted  in  the  year  1527,  and  gave  public  Ledtures  for  two  hours  every  day, 
in  the  Latin  tongue  fometimes,  but  chiefly  in  the  German. 

He  took  this  opportunity  to  explain  his  own  books,  de  Compofitionibus ,  Gra- 
dibus,  and  Fartaro  \  in  which,  as  Van  Helmut  obferves,  there  is  a  great  deal  oi 
trifling,  and  very  little  of  any  real  fervice.  And  here  he  burnt  the  works  of 
Galen  and  Avicen  publickly  from  the  chair ;  and  declared  to  his  pupils,  that  if 
God  would  not  aflift  him,  hefhouldnot  fcrupleto  confult  even  the  Devil  himfelf. 

At  this  place  he  got  a  great  many  Scholars,  with  whom  he  lived  in  a  very 

friendly  intimate  manner.  Three  of  them  at  his  own  expence  he  furnifhed 

both 
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both  with  diet  and  apparel,  and  let  them  into  Tome  of  his  Arcana  *,  but  they 
deferted  their  matter,  wrote  reproachful  things  againft  him,  and  injudiciouOy 
making  ufe  of  the  obfervations  he  had  communicated  to  them,  did  their  pa¬ 
tients  a  vatt  deal  of  mifchief.  Fie  maintained  in  his  family  likewife,  Surgeons 
and  Barbers,  to  whom  too  he  communicated  feme  of  his  fecrets  ;  but  thefe 
likewife  foon  forfook  him,  and  became  his  enemies.  As  his  proper  faithful 
fcholars,  he  only  fpeaks  handfomely  of  DoCtor  Peter,  Docttor  Andrew ,  DoCtor 
Urjing,  Licentiat  Pangr alias ,  and  Matter  Raphael.  When  he  had  been  in  his 
office  two  years,  with  three  Pills  of  his  Laudanum  he  cured  Liechtenfefjius  a 
noble  Canon  of  moft  terrible  pains  in  his  ftomach,  which  had  brought  him 
fo  low  that  his  Phyficians  had  given  him  over.  The  Canon  like  other  Tick 
folks  had  from  the  beginning  promifed  him  an  hundred  Louis  d’ors,  if  he  re- 
llored  him  to  health,  but  refufed  to  pay  it  when  he  had  got  well ;  upon 
which  Paracelfus  in  a  merry  manner  told  him,  he  had  given  him  nothing  elfe 
but  three  pills  made  of  moufe  dung  ;  for  which  he  was  cited  to  appear  in 
court  by  Lheophraftus.  The  Judges  proceeding  according  to  their  common 
law,  and  hence  having  regard  not  fo  much  to  his  (kill,  as  to  the  charge  and 
trouble  he  had  been  at,  decreed  him  but  a  trifling  acknowledgment.  This 
fo  provoked  Paracelfus ,  that  according  to  his  cuftom  he  could  not  help  ac¬ 
cusing  the  Judges  both  of  ignorance  and  injuftice  i  and  thus  knowing  himfelf 
guilty  in  fome  meafure  l<z fee  majeftatis ,  he  made  what  hafte  he  could  home, 
and  by  advice  of  his  friends  got  privately  out  of  the  city,  leaving  his  whole 
chemical  Apparatus  to  John  Oporinus.  Fie  did  not  however  retire  to  any  great 
diftance,  but  for  two  years  wandered  up  and  down  Alface,  Oporinus  all  the  wffiile 
bearing  him  company,  and  waiting  upon  him  :  And  during  this  time  he  was 
as  happy  in  his  practice,  as  he  was  diflolute  in  his  life.  This  Zwinger  informs 
us  (Theatr.  142,2),  who  at  that  time  lived  at  Bafil ,  and  frequently  heard  the 
(lory  from  Oporinus  himfelf. 

Fie  had  then  taken  Oporinus  for  his  Amanuenfis ,  and  fervant.  He  was  a  fa¬ 
mous  man,  and  matter  both  of  the  Greek  and  Latin  tongue,  but  was  led  away 
by  the  vain  expectation  of  being  let  into  Paracelfus *s  Arcana.  After  rambling 
about  with  him  however  for  two  whole  years,  he  found  he  could  get  nothing  at 
all  out  of  him,  though  he  had  left  his  own  family  purely  on  that  account. 
Being  quite  tired  therefore,  and  grown  wifer  at  laft,  he  left  Paracelfus ,  and 
returned  to  Bafil. 

The  immediate  occafion,  however,  of  his  leaving  him  was  the  following  ac¬ 
cident.  One  evening  as  Paracelfus  was  merry  making  with  fome  country  fellows, 
he  was  fent  for  to  a  Peafant,  that  lay  dangeroufly  iil  near  Colombaria  in  Alface  ; 
but  he  being  fet  in  for  drinking,  and  not  caring  to  break  company,  put  off 
going  to  fee  him  that  night.  In  the  morning  however  he  went,  and  when  he 
came  into  the  room,  with  a  ftern  countenance  afked  whether  the  flek  man  had 
taken  any  thing,  having  fome  of  his  Laudanam  ready  to  give  him.  The  per- 
fons  about  him  anfwered,  that  nothing  had  been  given  him  but  the  Sacrament, 
as  he  was  now  juft  upon  the  point  of  expiring.  Upon  which  Paracelfus  flew 
into  a  paffion,  and  told  them,  if  he  had  fent  for  any  other  Phyfician,  he  had 
no  occafion  for  him,  and  left  the  houfe  immediately.  This  impious  behaviour 
fo  (hocked  Oporinus ,  that  he  was  afraid,  he  himfelf  ffiould  fome  time  or  other 
fuffer  for  the  monftrous  inhumanity  of  his  matter,  and  therefore  refolved  to 
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take  a  final  leave  of  Paracelfus,  though  he  had  a  very  particular  value  for  him. 
Zwinger,  Theatr.  2275. 

Paracelfus  had  now  loft  what  knowledge  he  had  of  the  Latin  tongue,  and  never 
after  this  fettled  in  any  place,  but  kept  rambling  about  •,  never  fober,  neither 
changing  his  clothes,  nor  fo  much  as  going  to  bed  ;  till  at  length  after  a  few 
days  illnefs,  in  which  he  held  perfectly  fenfible  to  the  laft,  he  died  through  ex¬ 
treme  weaknefsat  a  publick  inn  at  Saltzberg,  on  the  four  and  twentieth  of  Septem¬ 
ber  1541,  and  in  the  feven  and  fortieth  year  of  his  age,  though  by  the  affiftanceof 
his  Elixir  Proprietatis  alone,  he  had  flatter’d  himfelf  with  the  years  o f  Methufalem, 

Some  of  his  works  he  publifh’d  himfelf,  viz,  The  fourth  part  of  his  Chirur - 
gia  Magna ,  which  he  dedicated  to  Hieronymus  Bonerus  chief  magiflrate  of  the 
city  of  Colmar^  the  fecond  day  of  June  1528.  His  Treatife  de  Apoftematibus , 
which  he  prelented  to  Conrad  PViferam ,  Conful  at  Colmar  the  5th  of  July  1528, 

His  books  de  Gradibus ,  Compofitionibus ,  and  Tartaro.  Chirurgia  Magna,  which  he 
addrefifed  to  Ferdinand  Ccefar ,  from  Munchrath ,  May  the  feventh  1536.  The 
fecond  part  of  this,  which  he  infcribed  to  the  fame  perfon  the  eleventh  of  Au- 
gujl,  153b.  In  thefe  he  quotes  thofe  works  of  his,  that  were  already  publifhed  ; 

De  Archidoxis ,  De  Sanationibus ,  De  Sanitate  Microcofmi ,  Elementorum.  De  Ge- 

neratione  Naturalium .  De  Suppuratione.  De  Signis.  De  Charafferibus ,  £sf  Adeptis. 

De  Phlebotomid .  De  Origine  novorum  Morborum.  De  Magia. 

This  whole  Hiftory  of  Paracelfus  I  have  extradted  from  his  own  writings, 
from  Oporinus,  Zwinger ,  and  Helmont  in  particular  •,  nor  has  it  coft  me  a  little  trou¬ 
ble.  See  Van  Helmont^  (p.  187.  §  3.  p.  324,  325,  698,  69 9.)  As  for  the  accounts 
given  of  him  by  other  Authors,  I  was  afraid  to  fubjoin  them,  as  a  mixture  of  ill 
nature  or  prejudice  in  his  favour  feems  too  evidently  to  appear  amongft  them. 

John  Baptift  Van  Helmont ,  defcended  from  a  noble  family  at  Brujfels ,  was  of 
born  in  the  year  1 577,  fix  and  thirty  years  after  the  death  of  Paracelfus.  In  the  month om 
year  1580,  he  loll  his  father,  being  the  youngeft  of  all  the  children,  and  then 
without  the  knowledge  of  his  friends,  and  contrary  to  the  inclination  of  his 
mother,  he  applied  himfelf  to  the  ftudy  of  Phyfic,  p.  833. 

In  the  year  1594,  he  had  gone  through  a  Courfe  of  Philofophy,  being  chen  who  was 
but  feventeen  years  of  age,  (p.  12.  §  1.)  He  was  a  prodigious  lover  of  books,  ]eharjJfd  in 
and  had  carefully  read  over  Galen  twice,  Hippocrates  once,  other  Greek ,  and  science™ 
all  the  Arabian  Phyficians  ;  and  whatever  he  thought  worthy  of  notice  in  them 
he  had  collected  into  a  common  place  book.  And  hence,  at  this  time,  he  gave  cine, 
publick  Ledlures  in  Surgery  in  the  College  of  Phyficians  at  'Louvain ,  being  ap¬ 
pointed  to  that  office,  by  the  Profeflors,  Thomas  Fyenus ,  Gerard  Villers ,  and 
Stornius ,  (p-  833.) 

In  the  year  1599,  he  was  made  a  Graduate  at  Louvain,  in  the  two  and  was  made 
twentieth  year  of  his  age,  (p.  11.  §  7  );  and  began  to  fee  the  inefficiency  of 
the  fchools,  long  before  he  was  mafter  of  any  good  Medicines,  (p.  423.  §  2). 

In  himfelf  he  experienced  the  unfuccesful  method  of  cure  of  the  fchoolmen, 
being  troubled  with  a  flight  Itch,  which  was  happily  removed  by  the  affiftance  of 
Sulphur,  (p.  256,  257).  He  then  began  to  grow  uneafy,  that  he  being  of  a  dcfpaire  a  of 
noble  defcent  fhould  be  the  firft  of  the  family,  that  had  ever  applied  himfelf  to 
the  ftudy  of  Phyfic;  and  for  this  reafon  he  quitted  his  Profeffion,  divided  his  phyLT 
dfedts  among  his  relations,  and  went  out  of  the  country  with  a  refolution  never 
to  return  again,  (p.  833).  He  threw  away  his  library  which  coft  him  two 
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hundred  Piftoles,  (p.  666.  §  12),  and  wandered  about  for  ten  whole  years, 
(p.  11.  §  7).  He  then,  by  the  affiftance  of  an  illiterate  perfon,  got  a  notion  of 
Purotechny ,  and  applied  himfelf  intirely  to  Chemiftry.  Within  two  years  after 
he  made  himfelf  mafter  of  certain  Chemical  Medicines,  by  which  he  was  able 
to  cure  fome  Diftempers,  (p.  833). 

In  the  year  1609,  he  married  a  wealthy  virtuous  wife,  of  a  noble  family; 
and  with  her  he  retired  to  Vilvorden ,  where  he  gave  himfelf  wholly  up  to  the 
Chemical  Art,  (p.  41.  §  7.  p.  833,  838. ) 

At  firft  fetting  jour,  by  making  fome  very  dangerous  Experiments,  he  fre¬ 
quently  run  a  rifque  of  his  life,  p.  719,  948. 

He  neither  vifited  any  patients,  or  followed  his  Profeflion  with  views  to  ad¬ 
vantage,  (p.  693.  §  3.) 

And  yet  he  tells  us  he  relieved  myriads  of  fick  perfons  every  year,  (p.  835.) 

He  fpent  fifty  whole  years  in  diftillations,  (p.  241.  §  1.)  He  was  in  great 
efteem  with  the  Bifhop  and  Elector  of  Cologn ,  who  was  vaflly  fond  of  Che- 
miftry,  and  exceedingly  well  fikilled  in  it.  He  was  fent  for  by  the  Emperor 
Rudolphus ;  and  invited  to  Court  by  two  Emperors:  but  he  would  not  accept 
their  favours,  (p.  833,  835.) 

He  was  not  able  to  cure  his  two  fons  of  the  Plague,  but  loft  them  both, 
(p.  873);  nor  his  eldeft  daughter  of  the  Leprofy,  though  he  fpent  two  whole 
years  about  it,  (p.  714.  §  27);  nor  his  wife,  or  maid,  (p.  469) ;  nor  himfelf  when 
fomebody  had  given  him  poifon,  Ibid, 

In  the  year  1624,  he  publifhed  a  little  treatife,  de  Aquis  Spadanis ,  at  Liege ; 
and  afterwards  fome  other  pieces. 

*  In  the  fixty  fifth  year  of  his  age,  (p.  720,  721.)  after  he  had  parted  his 
fixty  third,  on  the  third  of  the  Kalends  of  January ,  1640,  he  was  feized  with 
a  Fever,  accompanied  with  a  flight  Rigor  that  made  his  teeth  chatter.  He 
had  a  pricking  pain  about  his  Sternum ,  attended  with  a  difficulty  of  refpiration. 
What  he  fpit  up,  was  at  firft  ftreaked  with  blood,  and  afterwards  pure  blood 
itfelf.  He  took  the  Penis  of  a  Stag  fcraped,  and  his  pain  abated.  Afterwards 
he  drank  one  drachm  of  goat’s  blood.  In  four  days  time  the  bloody  Sputum 
left  him  ;  but  he  was  ftill  at  times  troubled  with  a  flight  cough,  with  fome 
difcharge.  His  Fever  ftill  continued,  and  a  pam  in  his  Spleen  fucceeded,  which  he 
removed  by  drinking  fome  wine  made  hot  with  Crabs  Eyes  :  And  in  a  fhort  time 
all  the  fymptoms  difappeared,  (p.  322.  §  35  )  In  the  year  1643,  being  expofed 
to  the  fume  of  burning  charcoal,  he  fell  into  a  Syncope,  (p.  242.  §  19.)  from 
the  inconveniences  of  which  he  relieved  himfelf  by  Sulphur  of  Vitriol,  ibid. 
On  the  eighteenth  of  November ,  1644,  he  was  attacked  by  an  Afthma  and 
two  Paroxyfms  of  a  Pleurify  :  Under  this  diforder  he  laboured  feven  weeks, 
and  then  died  of  a  flight  Fever  from  extreme  Wfaknefs,  on  the  thirtieth  day 
of  December ,  1644.  See  his  fon’s  Preface,  who  after  his  father’s  deceafe  pub¬ 
lifhed  all  his  works. 

Hence  therefore  it  appears  evident  beyond  difpute,  that  neither  of  thefe  Authors, 
who  were  the  moft  famous  of  the  Chemifts  that  pra&ifed  Phyfic,  were  mafters 

*  The  account  given  us  here  of  Van  Helmont's  age  don’t  agree  with  the  preceding  one  of  his  birth  :  for 
if  he  was  born  in  1577,  he  could  not  on  the  third  of  the  kalends  of  January,  1640,  be  in  his  fixty 
fifth  year.  This,  among  other  things,  I  mentioned  to  the  learned  Author,  who  is  fenfible  of  the 
difagreement,  but  fays  it  Hands  fo  in  the  places  quoted  from  Van  Helmont  himfelf. 
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of  fuch  a  univerfal  Medicine  as  they  every  where  boaft  of ;  tho*  where  the 
Vifcera  of  their  Patients  were  found  enough  to  bear  the  (hock  of  their  violent 
Remedies,  it  muft  be  confefs’d,  they  perform’d  a  great  many  noble  cures. 

And  here  we  may  likewife  remark,  that  neither  of  thefe  vain  men,  with  all 
their  pretenfions  to  longevity,  arrived  in  reality  to  that  dage  of  life,  that  one 
can  properly  call  old  age. 

Afterwards  the  celebrated  Phyficians,  Francifcus  de  le  Boe Sylvius,  Otto  Tache-  chemiftiy 
musy  and  their  followers,  introduc’d  the  chemical  Art  into  Medicine,  and  made  ckfeS^ 
this  every  where  dependant  upon  it,  both  in  Theory  and  Practice.  and  made 

Thefe  things  then  being  thus  (lightly  gone  through,  it  will  be  of  fervice  to  mkaf’cade'’ 
a  beginner,  at  his  fetting  out,  to  examine  carefully  thofe  Authors,  who  have  science, 
digefted  the  operations  of  Chemidry  themfelves  into  a  regular  fydem  •,  and  of 
thefe,  the  following  are  the  mod  valuable. 

Ofwald  Crollius.  Bafilica  Chemica  cum  notis  Jo.  Hartmanni.  Genev.  1658.  8vo.  a  catalogue 
Beguinus  Tirocinium  Chemicum,  often  reprinted.  8vo.  and  i2mo.  forthePr*c- 

John  Hartmann.  Opera  Medico -chemica.  Francf.  1690.  fol°.  ticaI  P"** 

Glafer .  Traite  de  la  Chymie.  Brujfels  1676.  i2mo. 

Le  Febre.  Traite  de  la  Chymie.  Leyden  1669.  i2mo,  2  vol.  Paris  1 660. 

2  vol.  8vo. 

Le  Mery.  Cours  de  Chymie.  Leyden  1716,  8vo. 

Le  Mort.  Chymia  Medico-Phyfica ,  &c.  Leyden  1696,  4to. 

Barchaufen.  Purofapia.  Leyden  1698.  410. 

In  the  metallurgic  part  of  the  Art,  the  mod  celebrated  are 
Geber ,  often  printed  in  various  fizes. 

George  Agricola.  F)  e  Re  Metallic  a.  Lib.  xii.  &c.  Bafil ,  1 657. 

Lazarus  Erkern.  Befchreibung  abler  fur nemijten  Miner alifehen  ertz ,  und  berg - 
werks  arten ,  &c.  Francf.  1629.  fol°.  The  fame  in  4to.  Francf.  1694,  intitled. 

Aula fubterranea ,  alias  Probirbuch  Lazari  Erker „ 

John  Rudolphus  Glauber ,  throughout  all  his  works  publifli’d  feparately,  at 
different  times,  and  in  various  fizes. 

Joachim.  Becher.  Metallurgia  Becheri.  Francf.  1660.  8vo. 

John  Kunkel.  Philofophia  Chymie  a ,  experiments  confirmata.  Amjlerdam  I2m0'* 

Olaus  Borrichius.  Docimaftica  metallica.  Copenhagen  1  (5 80.  8vo. 

In  Alchemy  the  following  are  of  greated  repute. 

Geber ,  who  Bernardus  reckons  amongd  the  Sophifls.  AlchemiM 

Morienus. 

Roger  Bacon. 

George  Ripley. 

Raymond  Lully. . 

Bernardus ,  Count  of  Trevifan.  Pie  wrote  in  the  year  1453. 

Joannes  Ifaacus  Hollandus ,  and  who  perhaps  is  the  fame 
Ifaacus  Hollandus y  who  is  more  modern  than  Arnaud  de  Ville  Nieuve ,  but  an- 
cienter  than  Paracelfus.  Penotus  had  fuch  a  value  for  him,  that  he  imagin’d 
him,  lying  conceal’d  in  Paracelfus' s  time,  to  be  Elias  the  Artid,  the  promis’d 
revealer  of  fecrets.  Libav.  Alchimia  Pharmaceut.  122. 

Bafil  Valentine.  Chymifche  Schrifften.  Hamburg  1694.  Svo, 

Artephius. 

Theatrum  Chemicum . 

Turbft 
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tfurba  Philofophorum. 

Paracelfus.  Opera  omnia ,  in  Latin ,  Genev.  1658.  2  vol.  fol*. 

—■ — . .  High-Dutch ,  Strajburg ,  1603.  2  vol.  foK. 

—  ■■  --»•  -"■>  ■  ■  High-Dutch ,  Strajburg,  1616.  2  vol.  fol°. 

Ireneus  Philaletha. 

Michael  Sendivogius. 

John  Baptift  Van  Helmont.  Opera  omnia.  Amjlerdam ,  1652.  4tOo 
For  Chemiftry  apply’d  to  Medicine  and  Natural  Philofophy* 

The  fame  Van  Helmont. 

Robert  Boyle.  In  all  his  writings. 

John  Bohn.  Differt.  Chymico-Phyficce ,  Leipf.  i6p8. 

Dr.  Cox  and  Dr.  Slare.  In  feveral  of  the  Philofophical  Tranfaftions  of  the  Royal 
Society. 

Meflleqrs  Homberg,  Geoffroy ,  and  Le  Mery ,  the  younger.  In  the  Memoirs  of 
the  Royal  Academy  of  Sciences. 

Georg.  Ernejl.  Stahl.  In  his  Fundamenta  Chymice.  Norimb.  1723.  4*0. 

But  above  all,  the  very  ingenious  Frederic  Hoffman,  in  his  Obfervationes 
Phyfico-Chemicte  felediiores,  libris  tribus  comprehenfce,  publifh’d  at  Hall,  1722;  a 
Gentleman,  who  has  done  a  vaft  deal  of  fervice  to  the  chemical  Art,  and  en¬ 
riched  both  Chemiftry  and  Pbyfic,  with  abundance  of  beautiful  obfervations* 
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PART  II. 


Which  delineates  the  Theory. 

CHEMISTRY  is  an  Art,  that  teaches  us  how  to  perform  certain  chemiAry 
phyfical  operations,  by  which  bodies  that  are  difcernible  by  the  fenfes,  defined* 
or  that  may  be  rendered  fo,  and  that  are  capable  of  being  contained 
in  veffels,  may  by  fuitable  inftruments  be  fo  changed,  that  particular 
determin’d  effects  may  be  thence  produced,  and  thecaufes  of  thofe  effeds  under- 
ftood  by  the  effeds  themfelves,  to  the  manifold  improvement  of  various  Arts, 

And  certainly,  it  very  juftly  deferves  the  name  of  an  Art  *,  inafmuch  as  it  di¬ 
rects  us  to  the  performance  of  fuch  adions,  as  the  underftanding  certainly  knows 
will  produce  fuch  and  fuch  effeds. 

The  objeds,  in  obferving  or  changing  of  which  this  Art  is  converfant,  are 
all  fenfible  bodies  ;  and  that  whether  they  arefo  in  their  own  nature,  or  fuch,  as  ° 
tho*  they  were  before  imperceptible,  yet  by  the  help  of  this  Art,  either  in  them¬ 
felves,  or  by  their  effedts,  may  be  brought  within  the  reach  of  our  fenfes  ; 
efpecially,  if  they  are  naturally  capable  of  being  contain’d  in  veffels  j  or  by 
the  power  of  this  Art,  may  be  fo  managed,  as  to  be  confin’d  therein. 

Now,  from  an  accurate  confideration  of  thefe  bodies,  it  appears,  that  they  Difpofedinw 
may  commodioufly  enough  be  diftributed  into  three  Claffes  $  and  thefe  have  J^eeClaf‘ 
obtain’d  the  names  of  Kingdoms. 

The  firft  Clafs  comprehends  Foffils,  or,  as  they  are  vulgarly  called,  Minerals ;  The  firft  ;n- 
which  are  defined  natural  bodies,  generated  in  the  bowels,  or  on  the  furface  Fof' 
of  the  earth,  whofe  texture  is  fo  fimple,  that  the  moft  accurate  obfervers,  af-  charaaerof 
lifted  by  the  niceft  microfcopes,  have  never  been  able  to  difeover  any  diffe- 
rence  in  them  of  veffels  and  contained  fluids,  nor  any  part  of  them,  but  what 
is  perfedly  uniform,  and  fimilar  to  the  whole  ;  tho’  at  the  fame  time  we  cer¬ 
tainly  know,  that  moft  of  them  are  compounded  of  parts,  both  folid  and 
fluid  :  Thefe  the  Chemifts  call  the  Mineral  Kingdom. 

Of  Metals. 

And  among  thefe,  the  firft  place  in  order  is  given  to  Metals ;  whofe  cha-  The  firft 
rader  is,  that  they  are  the  molt  ponderous  Foflils,  melting  in  the  fire,  uniting 
again  in  the  cold,  and  then  being  dudile  under  the  hammer.  Marks  of* 

Now  of  thefe,  if  we  ton fider  them  limply,  there  have  never  yet  been  difeo- Metail* 
vered  more  than  fix,  viz.  Gold,  Silver,  Copper,  Tin,  Iron,  and  Lead. 
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The  ancient  Philofophers  indeed,  added  Mercury  ;  but  as  that  has  neither' 
Hardnefs,  Dudtility,  or  Fixity,  it  muft  certainly  be  of  quite  a  different  nature  :■ 
The  place  however  where  it  is  found,  its  weight,  fimplicity,  and  eafy  union 
with  Metals,  naturally  led  them  to  think  in  this  manner  ;  and  indeed,  ’tis  a 
very  ancient,  and  has  been  a  very  prevailing  opinion,  that  Mercury  conftitutes^ 
the  principal  part  of  all  Metals. 

The  ancient  The  mod  ancient  among  the  Perfians ,  which  is  pretty  remarkable,  in  their 
•f Metals!  religious  affairs,  conftantly  made  ule  of  the  fame  Names,  for  the  feven  Metals^ 
they  faw  produced  in  the  Earth,  which  they  had  given  to  the  Planets  in  the 
Heavens. 

The  Aftronomers  too,  and  Aftrologers,  have  diftinguifhed  the  heavenly 
Planets  by  the  very  fame  Characters  ®,  (C,  $,  $,  «?,  X,  b,  as  the  Chemifts  do 
their  Metals. 

The  mean-  Which  of  them  made  ufe  of  thefe  Marks  firft,  it  is  not  eafy  to  determine  $ 
ingofthefe  but  this  is  certain,  that  the  Chemifts,  by  their  hieroglyphical  manner  of  wriefrig, 
*  ara  ws*  have  aptly  exprefs’d  the  Bodies  they  defign’d  to  reprefent,  as  upon  examination 
will  eafily  appear. 

►P  Denotes  every  thing  that  is  fharp  and  corrofive,  Vinegar,  Fire  ;  and  hence  it 
has  thofe  fharp  points  which  you  fee  all  round  it. 

0 —whatever  is  perfeCt,  immutable,  and  moft  fimple :  Such  is  Gold,  in 
which  there  is  nothing  corrofive,  or  heterogeneous. 

[C  —half-gold ;  whofe  inward  part  turn’d  outwards  makes  pure  gold,  with¬ 
out  any  thing  foreign,  or  corrofive.  This  the  Alchemifts  have  obferv’d 
in  Silver.. 

$  ii  .i  —the  inmoft  part  pure  Gold  ;  but  that  at  top  there  appears  the  colour 
of  Silver,  whilft  underneath  there  is  fomething  fharp  and  corrofive  ; 
both  which  being  remov’d,  there  will  remain  pure  Gold,  but  Aurum 
vivum.  This  the  Adepts  affert  to  hold  good  in  Mercury. 
t  ——the  greateft  part  to  be  gold  ;  but  that  there  is  ftill  a  confiderable  quan¬ 
tity  of  a  crude,  fharp,  corrofive  matter  join’d  with  it,  which  being  fe- 
parated  from  it,  the  remainder  will  have  the  properties  of  Gold.  This 
alfo  the  Adepts  declare  the  truth  of. 

'&  —that  this  too  is  intimately  Gold  ;  but  that  it  has  with  it  a  great  deal  of 
the  fharp,  and  corrofive-,  tho’ with  but  half  the  degree  of  Acrimony  as 
the  former,  as  you  fee  it  has  but  half  the  fign  that  exprefles  that  qua¬ 
lity.  And  what  the  Alchemifls  affert,  the  Phyficians  obferve  to  be 
true:  Indeed,  it  is  almoft  the  univerfal  opinion  of  the  Adepts,  that  the 
Aurum  vivum ,  or  P hilofophorum,  does  lye  conceal’d  in  Iron  -,  and 
that  here  therefore  we  muft  feek  for  metalline  Medicines,  and  not  in 
Gold  itfelf. 

%  . that  Tin  is  half  Silver,  the  other  half  a  crude  corrofive  Acrimony:  And 

this  every  one  who  is  ufed  to  docimaftic  trials  experiences  the  truth  of ; 
for  the  Cupel  fhews,  that  it  has  pretty  near  the  fame  fixednefs  in  the 
fire  with  Silver;  and  that  it  contains  abundance  of  crude  Sulphur,  well 
known  to  the  Alchemifts. 

h  — — that  it  is  nearly  all  corrofive,  with  fome  refemblance  of  Silver  ;  which  to 
the  fkilfui  is  fufficient. 


Chaos, 
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j  —.Chaos,  to  ar*».  The  world.  The  one  in  which  are  all  things.  Gold,  and 
a  large  quantity  of  an  arfenical  corrofive. 

The  individual  proper  character  of  Metals,  is  their  extraordinary  weight, 
which  far  exceeds  that  of  all  other  bodies:  And  this,  as  it  is  of  all  properties 
the  mod:  difficult  for  Art  to  produce,  affords  us  a  certain  mark  of  Metals. 

A  catalogue  of  them,  as  they  have  been  examined  in  the  pured  water,  I 
have  here  inferted  from  the  Philofophical  Tranfatlions  N°.  169,  p.  926. 
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If  we  want  therefore  to  be  fatisfied,  whether  bodies  that  we  are  not  acquaint¬ 
ed  with,  have  any  quantity  of  Metal  in  them,  the  confideration  of  their  weight 
furniffies  us  with  the  beft  method  of  trial. 

Nay,  and  by  this  means  it  often  appears  too,  of  what  fort  it  is. 

How  great  therefore  muft  be  the  difficulty  of  increafing  the  weights  of  bo¬ 
dies  to  fuch  a  degree,  as  to  condenfe  other  Metals  into  Gold,  or  to  convert 
other  bodies  into  Metals  ? 

Hence  again  we  fee  farther,  what  fubdance  comes  neared  to  Gold,  in  refpect 
of  its  weight,  and  of  confequence,  is  mod:  likely  to  be  tranfmuted  into  it. 

And  laitly,  that  the  demondration  from  weight  is  infallibly  certain. 

®.  1.  Of  all  bodies  is  the  heavied. 

2*^  The  moil  fimple,  or  homogeneous. 

3.  The  mod:  fix’d,  both  in  Air  and  Fire :  Nay,  it  is  fo  to  fuch  a  degree, 
that  an  ounce  of  Gold  has  been  kept  in  fufion  for  two  months  together, 
in  the  Eye  of  a  Glafs-houfe  furnace,  without  lofing  one  Grain  of  its 
weight.  Hence  it  appears  to  be  incorruptible. 

4.  It  is  the  only  body  that  is  capable  of  refilling  the  power,  both  of  Antimo¬ 
ny  and  Lead  *,  nor  when  it  is  melted  with  them,  does  it  run  into  Scoria 
with  ’em,  like  other  Metals,  but  finks  to  the  bottom.  Hence  it  is  the 
moll  durable  of  all  bodies  we  are  hitherto  acquainted  with  ;  nay,  perhaps 
immutable,  by  any  phyfical  power  :  And  for  this  reafon,  the  wifed  among 
the  Alchemills,  have  unanimoudy  agreed,  that  it  is  eafier  to  produce 
Gold  by  Art,  than  it  is  to  dellroy  it. 

5.  Of  all  bodies  ’tis  the  mod:  dudtile.  The  workmen  can  hammer  out  a  grain 
of  Gold,  between  fkins  made  of  Ox’s  guts,  into  a  leaf,  that  fhall  contain 
36-^  fquare  inches,  and  24  fquare  lines.  •  Forty-eight  ounces  of  Silver 
fhap’d  into  a  cylindrical  form,  may  be  gilt  with  one  ounce  of  Gold  •,  from 
this,  Wire  may  be  drawn  fofine,  that  2  ells  of  it  fhall  weigh  no  more  than 
one  grain  ;  and  confequently,  in  the  furface  of  thefe  z  ells,  there  mud  be 
extended  of  a  grain  of  Gold;  and  yet  upon  examination  with  a  Mi- 
crofcope,  the  Gold  is  found  to  be  fpread  fo  thick,  that  there  is  not,  in 
any  part  of  the  furface,  the  lead  appearance  of  Silver  under  it.  Hence, 
therefore  it  follows,  that  ,  00,ff5T  of  a  grain  of  Gold  may  be  difcern’d  by 
the  naked  Eye  ;  and  that  the  thicknefs  of  this  vifible  Foliage,  is  no  more 
than  73T-0 0  of  an  inch.  Halley.  Philofoph.  cTranfa£t,  N°.  194.  p.  549. 

And 
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And  in  the  Mem .  de  /’  Acad.  Roy.  des  Scien.  ’tis  demonflrated,  that  the 
gilding  on  the  fmalleft  Silver  wire,  is  but  -r0  s  os— ■ ■o  of  a  line  thick.  A  Tin¬ 
gle  drop  of  a  Solution  of  Gold  in  Aq.  Reg.  will  give  a  metalline  tafte  to 
a  pint  of  redlify’d  Spirit  of  Wine  ;  and  will  change  Tome  quarts  of  Wa¬ 
ter,  that  have  two  grains  of  Tin  diffolv’d  in  it,  to  a  dark  purple  colour. 
Hoffman.  A  workman  at  Aujburg. >  by  a  particular  Art  of  his  own,  could 
draw  one  grain  of  Gold  into  a  wire  of  500  feec  long.  Caffus  de  Auro> 
pag.  77.  . 

6.  It  is  Toft,  fcarcely  elaftic,  or  fonorous. 

7.  When  it  is  once  red  hot,  it  prefently  melts  ;  but  in  Madagafcar  there  is  a 
very  foft  fort,  which  runs  like  Lead  with  a  gentle  Fire.  Flacourt.  Hijl.  Inf. 
Madagafc.  Borrich.  Ort.  Ch.  49. 

8.  Nothing  will  diffolve  it,  except  Sea-Salt,  or  fome  Menftruum  prepared  from 
it,  all  other  Salts  having  no  effedf  upon  it ;  and  hence  it  comes  to  pafsthat 
it  never  rufts,  as  there  is  no  fuch  thing  as  Aq.  Regia ,  or  Spirit  of  Sea-Salt 
in  the  Air. 

9.  It  very  readily  unites  with  Mercury,  if  it  is  pure,;  but  not  fo  eafily  with 
crude  Mercury,  as  people  generally  imagine  ;  no,  not  even  by  the  affiftance 
of  Fire. 

10.  If  it  is  diffolv’d  in  A  qua  Regia ,  and  precipitated  with  Salt  of  Tartar,  it 
will,  like  Gun-powder,  acquire  an  explofive  Power.  Gold  is  never  cor¬ 
rupted  by  ruft ;  or  in  the  longeil  time,  lofes  any  thing  by  exhalation: 
Nature  gives  it  perfedtly  pure  in  grains  and  glebes,  of  which  there  have  been 
fome  found,  that  have  weighed  two  pounds;  and  this  Gold  is  called  Obry- 
zium ;  but  it  often  requires  the  management  of  the  Pdre,  as  there  is  fcarce¬ 
ly  any  Glebe  that  contains  pure  Gold,  without  a  Mixture  of  fome  other 
Metals ;  unlefs,  when  it  is  moft  intimately  united  ;  and  even  then,  it  has 
•in  it  fomething  of  Silver:  But  Silver  and  Copper  excepted,  ’tis  rarely  ob- 
ferv’d  to  be  mixed  with  any  other  Metal  :  Almoft  all  the  world  over  it 
is  diftributed,  more  or  lefs,  and  is  found  fometimes  in  a  white  Glebe, 
with  black  fpots,  which  is  accounted  the  beft  ;  at  others  in  black, 
red,  or  yellows.  In  the  Glebes,  as  they  are  dug  from  the  Mines,  there  is 
obferv’d  a  white,  blue,  red,  and  green  Vitriol  ;  and  what  goes  by  the 
name  of  Antimony  of  Gold. 

It  is  feparated  from  the  Ore,  1.  By  torrifying  it  in  a  reverberating  Fur¬ 
nace  ;  by  which  means  the  volatile  parts  are  carried  off.  2.  By  boiling  it 
in  Water,  that  the  faline  and  pinguious  parts  may  fwim  at  top,  and  fo  be  eafily 
taken  away.  3.  By  rubbing  it  with  Mercury,  if  the  Mafs  is  not  pin¬ 
guious.  4.  By  rubbing  it  with  Mercury,  and  Cain  of  Vitriol,  if  the  Glebe 
is  fattifh,  and  then  boiling  it  in  Water.  5.  By  Aqua  Regia.  6.  By  cer¬ 
tain  Salts,  which  ferve  to  fix  the  volatile  Oil,  or  Salt  ;  for  thefe  would  other- 
wue  carry  off  with  them  a  confiberable  part  of  the  Gold.  7.  By  wafhing 
it  with  Water ;  which  is  pradtifed  chiefly  with  Gold  Dull. 

See  upon  this  head,  Lazarus  Erker ,  Lord  Verulam ,  and  the  Pbilofophical 
'Ey  anf actions. 

£  1.  Of  all  bodies  comes  the  nearelt  in  weight  to  Gold;  and  the  more  fo,  the 
more  it  is  purified. 


2.  It 
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2Jt  is  the  moft  fimple  of  all  bodies*.  Gold  itfelf  not  excepted,  if  it  be  per¬ 
fectly  pure. 

3.  In  the  Fire,  it  intirely  evaporates  in  form  of  Smoke,  with  a  degree  of 
Heat,  little  greater  than  that  of  boiling  Water. 

4.  It  is  not  at  all  duCtile  under  the  Hammer,  but  will,  by  a  gentle  ftroke, 
be  divided  into  very  fmall  Particles  ;  and  the  more  fo,  the  purer  it  is:  No 
degree  of  cold  has  ever  been  obferved  to  condenfe  it  into  a  folid  Mafs.  Is: 
it  therefore  fluid  Gold  ? 

5.  Of  all  Metals,  it  unites  the  eafift  with  Gold,  then  with  Lead,  Silver,  and 
Tin  ;  with  more  difficulty  ftill  with  Copper  ;  and  fcarcely  at  all  with  Iron. 

In  the  union  therefore  of  Mercury  with  Metals,  as  Mercury  is  the  Bafis 
of  them  all,  is  it  not  the  Mercury,  that  by  an  affinity  of  nature,  unites  with 
itfelf?  Hence,  does  it  not  unite  fo  much  the  eafier  with  any  Metal,  as  that 
Metal  contains  more  of  Mercury,  and  lefs  of  any  other  Matter  ?  This 
certainly  feems  very  probable. 

6.  Both  Aqua  Fortis ,  and  Aqua  Regia ,  will  diflolve  it. 

Hence  then  we  may  conclude,  how  difficult  a  piece  of  work  it  mufl  be,  to 
convert  Mercury  into  Gold,  as  we  mult  firft  give  it  weight,  fixity,  and  duc¬ 
tility  :  In  its  nature,  however,  it  approaches  the  neareft  to  Gold. 

The  greateft  quantity  of  it  now  a-days,  is  found  in  Friuli  in  Italy ,  where  it 
is  produc’d,  r.  In  a  Matrix ,  hard  like  Stone,  and  of  the  colour  of  Crocus  ; 
Metallorum.  2.  In  a  fofc  Earth,  which  yields  fluid  Mercury.  3.  In  Stones  ofa^ 
globular  figure.  4.  In  Cinnabar. 

It  is  feparated  from  its  Matrix,  by  diflillation  ;  or  by  lifting  it,  and  walking 
it  with  Water.  That  which  in  the  Mines  is  found  fpontaneoufly  fluid,  without 
the  affiftance  of  Fire,  is  called  Virgin  Mercury, 
h.  1.  Comes  next  in  weight  to  Mercury.  Marks  of 

2.  It  is  found  by  every  fort  of  trial  to  be  exceeding  fimple.  Lead*- 

3.  It  fumes  in  the  Fire,  and  if  kept  melted  a  good  while  runs  through  moft 
Veflels ;  nor  is  it  of  a  fixed  nature. 

4.  .It  is  the  fofteft  and  lead  elaftic  of  all  Metal  ;  not  fonorous ;  eafily  ductile. 

5.  Next  to  Tin  it  melts  with  the  leaft  degree  of  Fire  long  before  it  is  red  hot, 
throws  out  a  Calx,  and  quickly  turns  into  Glafs,  which  put  again  into 
fufion  no  veflel  in  the  Fire  is  able  to  contain.  Any  light  things  thrown 
into  it,  it  calls  up  to  the  Surface.  It  vitrifies  with  impure  Metals,  and 
carries  them  with  it  out  of  the  concave  Surface  of  the  Teft,  leaving  , 

Gold  and  Silver  only,  pure  from  all  the  others.  The  reft  it  either  dif- 
fipates  in  Fumes,  or  draws  with  it  through  the  pores  of  the  Tell.  After 
fufion,  it  prefently  hardens  again  into  a  folid  Mafs,  but  not  fo  quick 
as  Tin. 

6.  It  dilfolves  in  Aq.  Fortis ,  but  not  in  Aq.  Regia ,  and  yields  a  fweet  fait. 

There  is  abundance  of  it  in  a  great  many  Mines  in  Europe the  confumption 

of  it  is  very  great;  and  though  it  is  cheap,  it  is  a  Metal  vafily  ufeful,  as  well  • 

*  This  feems  to  contradift  what  was  a  {feted  before  of  Gold ;  and  indeed  it  does  fo,  except  you 
underftand  it  in  an  Alchemiftical  fenfe,  which  was  what  our  Author  defign’d.  For  thefe  Gentlemen  tell  \ 
us,  that  Mercury  is  the  Bafis  of  all  Metals ;  and  that  Gold  itfelf  is  compounded  of  Mercury  and  a 
fixing  Sulphur,  which  confequently  therefore  mull  be  lefs  fimple  than  pure  Mercury,  which  they 
unanimoufly  agree  to  be  perfectly  homogeneous, 
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as  of  a  wonderful  nature.  In  the  Fables  of  the  Mythologifts,  it  is  called  the 
Origin  and  Father  of  all  other  Metals,  and  at  the  fame  time  their  Deftroyer. 

7.  Its  Ore  is  heavy,  fhining,  and  of  a  lead  colour,  and  is  half  Lead  •,  9 tis 
fometimes  too,  white,  red,  or  yellow  •,  but  thefe  are  not  fo  rich.  It  has 
frequently  fomewhat  of  Silver  in  it,  which  is  apt  to  impofe  upon  the  Af- 
fayers,  if  they  are  not  aware  of  it. 

Marks  of  D  1.  Is  the  next  heavy  Metal  to  Lead. 

Sllvcr*  2.  This  alfo  is  fimple,  nor  fhews  the  lead:  diflimilarity  in  its  parts  by  any 
common  trials. 

* 

3.  It  is  fo  fixed  in  the  Fire,  that  it  hardly  diminifhes,  if  it  is  perfeilly  pure. 
After  keeping  it  fufed  in  the  Eye  of  a  Glafs-houfe  Furnace  for  the  fpace 
of  two  months  it  is  faid  to  have  loft  fcarce  —  of  its  weight  ;  and  it  is  a 
queftion  whether  that  Silver  was  abfolutely  pure. 

4.  It  is  malleable,  and  may  be  drawn  into  exceeding  fine  Wire. 

5.  i\sfoon  as  ever  it  is  grown  red  hot,  it  melts. 

6.  It  is  diffolvable  in  Aq.  Forth  alone. 

7.  It  may  be  purified  with  Lead,  being  able  to  refift  it. 

8.  With  Antimony  it  runs  into  Sconce ,  and  becomes  volatile. 

It  is  found  in  a  great  may  places,  in  various,  and  very  different  beds,  and 
has  commonly  a  fmall  quantity  of  Gold  interfperfed  with  it.  There  is  often  in 
the  Ore  a  corrofive,  bituminous  Sulphur,  which  renders  the  Silver  volatile, 
and  carries  it  off;  or  changes  it  into  glaffy  Sconce ,  much  to  the  difadvantage 
of  the  Owners.  It  yields  neither  to  Salt,  nor  Lead,  and  therefore  they  ma¬ 
nage  it  with  Mercury  •,  and  this  they  do  by  mixing  it  with  the  Ore  after  it  has 
been  torrified  and  reduced  to  powder,  and  then  in  rubbing  them  together  for 
a  confiderable  time,  by  which  means  the  Silver  unites  with  the  Mercury,  and 
this  they  afterwards  draw  off  by  diftillation.  Phil.  Franf.  ^89,  590,  591. 

Co1!er°f  ^  r*  k  the  nexc  ponderous  Metal  to  Silver. 

2.  It  is  fimple  likevvife,  though  lefs  fo  than  the  preceding. 

3.  In  the  Fire  it  is  pretty  fixed,  but  fumes,  and  difcovers  fome  volatile  parts. 

4.  It  is  duitile  under  the  hammer,  and  may  be  drawn  out  into  very  fmall 
Wire  ;  it  is  very  elaftic  too,  and  of  a  fharp  found. 

5.  It  grows  red  hot  before  it  melts,  and  requires  the  greateft  degree  of  Fire 
to  fufe  it,  next  to  Iron.  When  it.  is  in  fufion  it  wonderfully  refills  Water, 
and  is  agitated  by  it  in  a  moft  violent  manner,  and  hence  if  any  Water 
happens  to  come  to  this  Metal  whilft  it  is  melted,  the  event  is  exceedingly 
dangerous. 

6.  It  is  eafily  diffolved  by  any  fait,  and  then  becomes  greenifh,  or  blueifh ; 
but  foon  getting  rid  of  its  diffolvent,  it  grows  of  a  dirtv  difagreable  colour, 
lofing  all  its  former  beauty:  Hence  both  in  Air  and  Water  it  contrails  a 
greenifh  mould,  which  is  nothing  but  a  collection  of  fmall  Cryftals. 

7.  With  Lead  and  Antimony  it  readily  runs  into  Sconce ,  or  is  changed  into 
Glafs  ;  and  then  leaves  the  Teft,  either  going  off  in  fumes,  or  running 
through  the  pores  of  it. 

Mines  every  where  abound  with  it,  when  it  adheres  fo  firmly  to  its  ftony 
Ore,  that  it  commonly  paffes  fourteen  Fires  before  it  is  pure.  It  has  frequently 
Silver  mixt  with  it,  efpecially,  in  the  black  or  light  blue  Ore  ;  the  yellow^ 
green,  and  brown  contain  lefs :  In  it  veins  are  very  often  found,  green,  blue? 

4  reddifh 
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reddifli  and  white  Vitriols  ;  and  very  fine  green  and  blue  ftones :  So  that  there 
is  no  metallic  fofiil  matter  inriched  with  a  greater  variety  of  beautiful  colours. 

£  i.  It  too  diftinguifhes  itfelf  by  its  weight. 

2.  It  is  lefs  fimple  than  the  preceding,  having  manifeft  marks  of  a  crude 
Sulphur,  and  a  truly  combuftible  matter,  which  may  fometimes  be  raifed 
into  flame. 

3.  It  is  fixed  indeed  in  the  Fire,  though  not  fo  much  but  that  it  fumes, 
throws  out  fparks  like  combuftible  Subftances,  and  conftantly  lofes  of  its 
weight. 

4.  It  is  dudile  under  the  hammer,  and  may  be  drawn  out  into  Wire,  if  you 
don’t  attempt  it  too  fine  *,  for  then  it  will  fplit,  or  difcover  its  brittlenefs; 
It  is  hard,  and  fonorous. 

5.  It  grows  red  long  before  it  melts,  requiring  the  ftrongeft  Fire,  and  being 
melted  with  moft  difficulty  of  all  Metals.  When  it  is  perfectly  red  hot, 
it  will  bear  the  contad  of  cold  Water. 

6.  All  Salts  readily  diflolve  it,  with  which  it  changes  of  a  red  colour  ;  but 
it  eafily  gets  rid  of  its  diflolvent,  and  thenwaftes  into  rufty  Scoria:  Hence 
it  is  fcarce  pofiible  to  preferve  it  from  rutting. 

7.  Of  all  Metals,  it  is  the  moft  eafily  deftroyed :  with  Lead,  and  Antimony 
it  prefently  turns  into  Scoria. 

8.  It  both  attrads,  and  is  attraded  by  t^he  Loadftone. 

9.  It  is  endued  with  a  medicinal  vertue  very  beneficial  to  the  Human  Body,  in 
which  it  may  be  nearly  difiolved,  and  to  which  it  feems  to  approach  nearer 
in  nature  than  any  other  Metal. 

It  is  obferved  to  be  generated  in  all  parts  of  the  earth,  difperfed  through  fat 
clayey  earths,  which  being  put  into  the  Fire  difcover  this  Metal  by  their  red 
colour.  In  the  ftony  Ore  it  diftinguifhes  itfelf  by  a  rufty  colour,  or  if  the 
vein  is  extraordinary  fine  by  a  pale  blue  one  ;  nay,  and  often  by  its  magnetic 
vertue.  It  is  evidently  contained  in  the  native  green  Vitriol.  It  requires,  how¬ 
ever,  the  greateft  degree  of  Fire  to  procure  it  pure  from  the  Ore,  as  well  as 
the  affiftance  of  certain  proper  materials,  and  a  previous  torrefadion  in  the  Fire. 
%  1.  Of  all  Metals  is  the  ligheft. 

2.  It  is  much  lefs  fimple  than  the  former,  emitting  with  a  gentle  Fire  ful- 
phureous  fumes,  which  are  eafily  feparated  from  the  metalline  part,  and 
are  almoft  combuftible. 

3.  Hence,  it  is  much  lefs  durable  in  the  Fire. 

4.  It  is  foft,  eafily  bent,  and  dudile  under  the  hammer,  and  may  be  drawn 
into  Wire,  but  with  much  more  difficulty  than  the  former  :  It  is  not  con- 
fiderably  fonorous,  or  elaftic. 

5.  It  melts  much  fooner  than  the  other  Metals,  long  before  it  is  red  hot,  and 
in  a  degree  of  heat  not  much  greater  than  that  of  boiling  water ;  but 
grows  hard  again  immediately  in  the  cold. 

■6.  Whilft  it  is  crude,  and  retains  its  natural  Sulphur  it  is  diflfoluble  only 
in  Jq.  Regia  ;  but  if  by  Calcination  it  is  purified  from  its  Sulphur, 
even  Vinegar  will  diflolve  it;  and  a  little  matter  of  the  Solvent  is  fut- 
ficient. 

7.  It  refifts  Lead  and  Antimony  fo  ftrongly  in  the  Cupel,  that  it  cannot  be 
forced  out  of  it  without  great  difficulty;  and  not  at  all  indeed2  without  the 
affiftance  of  Copper.  E  In 
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8.  In  many  of  its  properties  it  comes  near  to  Silver. 

The  Ore  which  produces  it,  is  exceeding  ponderous,  though  the  Metal  itfelf 
is  but  light.  The  Glebe  it  is  found  in  is  of  a  brown  colour  inclining  to  yellow, 
or,  which  is  the  riched,  of  a  black  one,  fmooth  and  Ihining,  and  fometimes 
not  unlike  the  Iron  Stone  :  It  is  contained  likewife  in  a  rocky  fubdance  very 
heavy  and  porous. 

After  the  Ore  has  been  burnt,  pounded,  and  walked,  it  is  melted,  and  fepa- 
rated  from  its  Drofs.  The  belt  fort  of  it  is  found  in  Great  Britain ,  which 
yields  vaft  quantities  •,  and  hence  Bcchart  was  led  to  conjedture  that  the  word 
Bretania  was  derived  from  the  Syriac  Barat  Anac ,  which  fignifies  a  field  of  Tin. 

This  Hiftory  of  Metals,  which  is  undeniably  true,  furnilhes  us  with  the  fol¬ 
lowing  obfervations. 

1.  That  Metals  are  abfolutely  different  from  all  other  bodies  hitherto  known, 
whether  natural,  or  artificial  •,  as  we  find  that  the  lighted  Metal  weighs 
more  than  twice  as  much,  as  the  heavied  body  of  any  other  kind. 

2.  That  they  mull  therefore  be  vaftly  in  the  wrong,  who  pretend  to  convert 
any  other  body  into  Metal  •,  for  as  the  weights  of  bodies  fhew  us  exadlly 
the  quantity  of  matter  they  contain,  the  condenfing  them  mull  be  in¬ 
finitely  difficult,  and  fcarcely  to  be  effected  without  a  creating  power. 

3.  That  the  mod  certain  rule  of  judging,  how  nearly  pure  Metals  are  alike 
in  their  intimate  fubdance,  is  to  be  drawn  from  the  nearnefs  of  their 
weights. 

4.  That  there  is  no  Metal  therefore  that  comes  fo  near  to  Gold,  as  Mercury, 
if  you  confider  only  their  matter  ;  for  as  to  the  other  principle  which  gives 
to  each  its  particular  form,  it  mud  be  quite  of  a  different  nature,  and 
therefore  does  not  enter  into  our  prefent  inquiry. 

5.  That  the  other  properties  of  Metals,  fuch  as,  fixity,  colour,  malleability, 
and  fimplicity,  may  poffibly  be  more  eafily  changed  and  produced. 

6.  That  Gold  confifts  of  a  mod  pure,  fimple  matter,  very  like  Mercury, 
fadly  held  together  by  another  exceeding  fubtil,  pure,  and  fimple  prin¬ 
ciple,  which  being  intimately  difperfed  through  the  whole,  firmly  unites 
the  Particles  of  the  former  both  with  itfelf,  and  with  one  another :  Thefe  two 
principles  are  fuppofed  to  be  Mercury  and  Sulphur. 

7.  That  the  other  Metals  are  compounded  of  the  fame  principles,  but  that 
they  have  likewife  a  mixture  of  another  lighter  fubdance  in  them,  which  in 
every  particular  Metal  is  different,  and  is  called  Earth  ;  and  hence  they 
appear  to  be  compofed  of  three  forts  of  matter,  to  which  in  fome  of 
them,  as  a  fourth,  you  may  add  a  crude  Sulphur. 

8.  That  they  may  be  refolved  therefore  into  thefe  their  compounding  Ele¬ 
ments,  which  in  different  Metals,  both  in  nature,  and  number,  will  be 
different. 

9.  That  this  may  be  effedled,  by  Mercury,  a  refufcitating  Salt,  or  Fire ;  by 
various  methods,  in  various  Metals. 

10.  That  there  is  very  little  reafon  therefore  for  afferting  that  Metals  are 
eafily  tranfmutable  into  one  another,  except  you  confine  it  to  cheir  mercurial 
part  alone,  their  original  Texture  being  fird  perfectly  dedroyed  ;  and 
that  hence  no  more  Gold  can  poffibly  be  procured  from  any  other  Metal, 
than  in  proportion  to  the  quantity  of  Mercury  which  that  metal  contains. 

11.  That 
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11.  That  it  does  not  in  reality  appear,  that  there  ever  has  been  any  Metal 
produced  by  Art,  different  from  the  fix  which  have  been  mentioned ; 
notwithftanding  what  Van  Helmont  boldly  afferts  of  Mercury  fixed  by  his 
jflcahejl. 

12.  A  perfon  therefore  acquainted  with  what  has  been  fa  id  of  Metals  will  not 
eafily  be  impofed  upon  by  empty  promifes,  and  fpecious  appearances; 
fince  none  of  thefe  deceitful  Pretenders  could  ever  truly  counterfeit  the 
weight  of  Gold,  or  produce  a  body  that  would  be  fo  fixed  in  the  Fire  as 
Gold  or  Silver:  by  thefe  two  properties  then  we  fhall  be  always  fecure 
againft  their  cheats,  or  plaufible  reafonings,  and  be  able  to  difcover  their 
fpurious,  artificial  Metals  ;  which  brought  to  the  anvil  too  generally  want 
malleability. 

13.  That  the  fix  Metals,  if  they  are  melted  in  pure  veffels,  have  all  the  very 
lame  appearance,  and  perfe&ly  refemble  Mercury,  in  colour,  folidity, 
contraction  of  themfelves  into  a  fpherical  figure,  attraction  of  their  Par¬ 
ticles,  degree  of  fluidity,  and  mobility.  Hence  perhaps  Mercury  m.ty  be 
a  Metal  that  requires  the  very  lead  degree  of  heat  to  put  it  in  fufion. 

Tin  a  Metal  that  won’t  run  without  a  greater  degree  of  fire;  fo  that 
fuppofing  the  Air  to  have  as  much  heat  in  it  as  is  neceffary  to  put 
Tin  in  fufion,  then  Tin  would  be  Mercury,  but  would  fume,  and  caff 
up  a  fcum  Again,  Lead  would  become  Mercury,  in  a  degree  of  heat 
Hill  a  little  greater,  but  would  throw  out  a  fcum  too,  and  run  through 
the  veffels  it  was  put  into.  A  much  ftronger  Fire  (till  is  neceffary  to  re¬ 
duce  Gold  and  Silver  to  a  {fate  of  fluidity,  which  would  then  be  Mercury, 
and  immutable.  Copper  requires  yet  a  greater  degree  of  heat  to  fufe  it, 
and  reduce  it  to  Mercury,  and  then  too  it  would  be  fubjeCt  to  change.  And 
laftly,  Iron  which  of  all  Metals  runs  in  the  Fire  with  the  greatefl  difficulty, 
would  then  be  fluid  Mercury  alfo,  but  as  the  former,  would  be  likewife 
mutable. 

Of  Salts. 

Salts,  fometimes  called  concreted  Juices,  claim  the  next  place  in  order  to  FoffiiSait* 
Metals ;  inafmuch  as  they  are  exceeding  Ample  and  enter  into  the  compofition 
of  Semi-metals,  and  other  Foflils. 

By  Salt,  we  mean  a  Foflil,  which  diffolves  both  in  Fire  and  Water,  and  is  its different 
of  fo  Ample  a  nature,  that  every  Angle  particle  of  it  is  fimiiar  to  the  whole,  *««• 
and  impreffes  a  tafle  upon  the  tongue. 

The  natural  Salts  are.  Sea  Salt,  Sal  Gem ,  or  foflil  Salt,  Fountain  Salt,  Nitre,  FoflUSaif, 
Borax,  native  Sal-Ammoniac*  Alum,  and  a  Vague-acid  of  the  pits.  Sai-Gcm- 

FoflilSalt,  the  purer  part  of  which  is  called  Sal  Gem ,  is  found  in  different 
parts  of  the  world,  and  is  dug  out  of  its  pits  perfectly  pure,  in  vafi:  quantities, 
and  to  prodigious  depths. 

Fountain  Salt,  is  procured  from  running  water,  in  which  it  is  found  diffolved.  Fountain 
and  when  it  is  depurated,  and  infpiffated,  is  exceedingly  like  Sea  Salt.  Salt* 

Sea  Salt,  is  difperfed  throughout  the  Sea,  and  by  Ample  evaporation,  and  se3 Salt, 
purification  is  reduced  into  Chryftals. 

Thefe  three  forts  of  Salt,  though  they  are  different  as  to  their  manner  of  pro¬ 
duction,  yet  are  found  to  be  of  the  fame  nature  ;  the  fame  quantity  of  Water  dif- 

E  2  folves 
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folves  them  all,  viz.  3  -  times  their  own  weight;  in  our  air  they  all  fpontaneoufly 
melt  away  ;  the  Chryftals  they  form  are  nearly  alike,  being  cubical,  parallelopi- 
pedal,  or  pyramidal,  tho*  one  chryftallizes  quicker,  another  (lower  ;  if  they  are 
put  into  Aq.  Fortis  they  produce  a  Menjlruum  that  will  difiolve  Gold  ;  if  they 
are  urged  by  Fire  they  all  yield  an  acid  fpiric,  of  the  fame  nature when 
they  are  diflolved  in  moift  air,  they  leave  a  great  deal  of  earth,  and  a  fat,  (harp, 
aftringent  liquor  ;  they  crackle  in  the  Fire,  which,  if  it  is  ftrong,  will  melt 
them  ;  and  then,  if  they  are  very  pure,  they  will  remain  fixed  in  it  a  great 
while  without  undergoing  any  alteration  ;  they  yield  no  fpirit,  and  but  very  little 
water ;  no  Alcali  can  be  procured  from  them  ;  nor  are  they  fufceptible  of  putre¬ 
faction. 

N;trc.  Modern  Nitre,  or  Salt-petre,  whofe  chryftals  are  oCtogonal  prifms,  is  a 

femi-fodil  extracted  from  an  acrid,  nitrous  earth  :  it  is  put  into  fufion  by  a 
moderate  Fire;  fcarce  any  water  exhales  from  it,  and  *tis  pretty  fixed:  when  it 
is  melted  it  deflagrates  wich  any  inflammable  fubftance  :  it  diflolves  in  6  f  times 
its  weight  of  water. 

Nitrous  earth,  or  (tone,  owes  its  vertues  to  the  excrements  of  animals,  or 
their  putrified  carcafles  (thofe  efpecially,  whofe  food  has  nothing  of  Sea  Salt  in 
it,  as  birds  in  particular,)  when  the  afhes  of  burnt  vegetables,  and  quick  lime 
happen  to  be  mixt  with  them  :  and  the  nitrous  matter  being  thus  produced, 
is  diluted  with  a  great  deal  of  water,  filtered  through  fand,  and  then  formed 
into  chryftals  with  oCtogonal  bafes. 

Nitre  is  generated  from  a  fat  alcaline  earth,  and  air.  Hofm.  de  Eft.  Aq.  Min » 
T.  II.  p.  42. 

jBorax,  The  Sa*r’  is  Borax,  or  Cbryfocolla,  which  is  a  foflil  of  various  figures, 
requiring  more  than  20  times  its  weight  of  water,  with  a  great  degree  of  heat, 
to  difiolve  it ;  its  tafte  is  bitterifh,  but  with  a  fort  of  fweetnefs  at  its  going  off; 
it  melts  very  eafilv  in  the  Fire,  and  then  runs  off  in  a  rifing  froth,  by  which 
means  a  great  deal  of  water  is  feparated  from  it,  whilft  the  remainder  fubfides 
into  a  beautiful  kind  of  glafs:  It  very  much  forwards  the  fufion  of  bodies  that 
are  mixt  with  it ;  and  hence  is  of  great  fervice  in  foldering  of  Metals,  Gold 
in  particular. 

Next  in  order  comes  Sal  Ammoniac ,  or  Sal  Arenarius ,  which  is  produced  in 
the  moft  lcorching  parts  of  Lybia.  The  Sal  Cyrenaicus  of  the  ancients,  which  was 
in  fuch  great  abundance  about  the  temple  of  Jupiter  Ammon ,  appears  by  Pliny’s 
defeription  of  the  beft  fort  of  it,  to  have  been  exceedingly  like  the  Sal  Am - 
moniac  of  the  moderns.  The  burning  mountains  too  in  different  parts  of  the 
world  caft  out  this  fort  of  Salt ;  of  which  that  from  Vefuvius  even  to  this  time 
is  efteemed  the  beft. 

It  ought,  therefore,  to  be  referred  to  the  clafs  of  fofiils ;  though  that  indeed 
modem  fac-  which  is  brought  to  us  now  a-days  from  " Egypt ,  is  fuppofed  to  be  an  animal 
production..  In  reality,  does  it  not  every  where  owe  its  origin  to  foot? 

The  fifth  of  the  Ample  foflil  Salts,  is  an  acid,  vague,  volatile,  liquid  one,  di- 
fperfed  perhaps  every  where  throughout  the  Mines:-  This  being  united  with  a 
foflil  Oil,  as  the  Petroleum ,  Oleum  terrre^  and  the  like,  may  pofiibly  produce 
the  different  forts  of  native  foflil  pellucid  Sulphurs,  called  quick  Sulphurs ; 
as  well  as  thofe  which  are  found  united  with  the  Semi-metals,  Cinnabar,  An¬ 
timony,  and  other  Fofiils ;  and  that  both  the  fluid  and  folid:  with  Metals  it 
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produces  the  various  forts  of  Vitriol;  with  earths  abounding  with  Lime  the 
different  Alums  ;  and  laftly  from  the  pyrites,  which  is  the  matrix  of  Vitriol, 
calcined  in  a  quick  Fire,  it  gives  us  the  common  Sulphur. 

Is  not  this  exceeding  like  that  acid,  which  fumes  from  the  blue  flame  of  burn¬ 
ing  Sulphur,  and  is  fo  fuffocating  and  deftruftive  to  all  animals?  certainly  its 
analyfis,  and  refolution  would  lead  one  to  think  fo. 

And  for  thefe  reafons  perhaps  it  may  not  improperly  be  looked  upon  as  a 
male  Salt,  which  feems  to  impregnate  the  female  Salts,  and  earths. 

The  fixth,  and  laft  is  Alum,  which  is  a  true  Foflil,  procured  either  from  a  aJh*»- 
Hone  that  lies  deep  in  the  earth,  which  is  hard,  capable  of  being  cleft,  abounds 
with  Bitumen  and  Sulphur,  and  is  eafily  inflammable  ;  or  from  a  bituminous 
combuftible  earth,  which  in  burning  fends  forth  a  fulphureous  flench,  that  is 
very  pernicious:  This  matter  expofed  to  the  air  for  the  fpace  of  a  month, 
moulders  into  a  powder,  from  which  Alum  may  be  then  produced,  though 
the  earth  was  unfit  for  it  before. 

If  the  flony  fubftance  is  firft  expofed  to  the  air,  and  then  burnt,  it  will 
flame,  and  by  its  fmell  make  it  evidently  appear  it  contains  Sulphur. 

The  matter  therefore  being  thus  prepared,  by  the  air  only,  if  from  the  earth  ; 
but  both  by  air  and  fire,  if  from  the  ftone  ;  it  is  diffolved  in  water,  and  then 
by  the  addition  of  a  fixt,  or  volatile  Alcali  is  precipitated  with  an  effervefcence ; 
by  which  a&ion  the  predominant  acid  being  united  with  the  Alcali  produces 
a  new  Salt ;  which  therefore  owes  its  being  to  the  air,  the  Alcali,  and  the  Fofiih 
*  The  precipitated  matter  being  then  feparated  from  its  Lixivium ,  and  difl. 
folved  in  boiling  water,  is  infpiffated  in  a  leaden  vefiel  and  put  into  a  tub, 
where  after  fome  time  it  fhoots  into  white,  or  reddifh  o&ogonal  chryflals ;  of 
a  fweet  roughifh  tafte ;  not  eafily  diffoluble  in  the  air  ;  and  that  require  four¬ 
teen  times  their  weight  of  water  to  diflolve  them. 

The  acid  of  this  Salt  when  it  is  forced  out  by  the  Fire,  is  like  the  acid  va¬ 
pour  collected  from  burning  Sulphur,  in  almoft  every  property. 

After  the  acid  is  drawn  off,  the  faces  that  are  left  behind,  yield  a  large 
quantity  of  a  light,  fubtil  earth,  which  very  much  refembles  bole. 

If  it  is  burnt  with  triple  its  weight  of  charcoal,  it  gives  the  Phofphorus  of 
Homlerg  ;  and  hence  it  feems  to  poffefs  a  particular  power  of  exciting  fire  with 
the  afiiftance  of  air. 

In  the  formation  therefore  of  foffil  Salts,  nature  feems  to  have  made  ufe  of 
a  threefold  acid;  fpirit  of  Salt;  fpirit  of  Nitre;  and  fpirit  of  Sulphur;  and 
that,  in  a  very  large  quantity:  with  which  fhe  has  likewife  joined,  a  fmall 
portion  of  Sulphur ;  as  well  as  water,  and  earth. 

Of  Sulphur. 

The  third  clafs  of  Foflils,  is  compofed  principally  of  Sulphurs,  though  fome  Sulphur, 
other  bodies  are  referred  thither  likewife. 

Sulphur,  is  a  foffil  body  ;  hard  in  the  cold,  and  eafily  reducible  to  powder  ; 
but  in  a  moderate  degree  of  heat  running  like  melted  wax  ;  it  may  be  raifed 
by  fire  in  a  clofe  vefiel,  intirely,  and  without  any  alteration  ;  but  if  any  air 
comes  to  it  whilft  it  is  melted,  it  will  burn  all  away,  with  a  blue  flame,  and  a; 
volatil  fume,  that  is  fatal  to  animals. 

True  Sulphur,  as  fuch,  is  found  but  feldom  in  the  earth,  and  but  in  fmall  quick. 
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quantities*,  and  there,  it  is  either  pellucid  and  yellow,  like  Amber;  or  pel¬ 
lucid 'and  red,  like  a  ruby,  which  is  called  Sulphur  of  Gold  ;  or  opake,  yellow, 
grey,  or  of  various  colours,  and  thefe  go  by  the  name  of  Sulphur  vivum ,  or 
Virgin  Sulphur. 

As  to  all  the  common  Sulphur,  which  is  fold  in  Europe ,  it  is  an  artificial  pro¬ 
duction,  from  the  (lone  called  Pyrites ;  which  neverthelefs  feems  fcarce  to  con¬ 
tain  any  naturally  in  it  *,  for  no  Sulphur  rifes  from  its  matrix  when  urged  by  fine 
but  an  acid  liquor  like  the  acid  of  Vitriol- 

This  foffil  matter  however,  if  it  is  firft  prepared  by  Art,  will  afterwards 
by  the  afiiftance  of  fire  afford  a  true  Sulphur. 

And  this  is  effected  by  keeping  the  Pyrites  for  a  confiderable  time  in  a  ftrong 
fire ;  where  it  foftens,  calcines,  cleaves  afunaer,  and  difcharges  a  perfect  Sul¬ 
phur. 

But  if  there  is  true  Sulphur  actually  exifting  in  the  matrix ,  then  it  is  only 
melted  down  in  crucibles,  which  are  placed  in  fuch  a  doping  manner,  that  the 
Sulphur  as  it  melts  may  diftill  into  proper  receivers. 

Now  the  vein  of  the  matrix  both  of  Sulphur  and  Vitriol,  is  the  fame. 

And  hence.  Sulphur  is  artificially  made  too,  from  Oil  of  Vitriol,  Alum, 
or  Sulphur  per  campanam ,  united  with  fome  pinguious  vegetable  fubftance. 

Sulphur  therefore  has  not  improperly  been  called  by  the  Artifts,  refin  of  earth. 

When  it  has  been  purified  by  repeated  fufions,  from  what  rifes  to  the  top, 
or  fubfides  to  the  bottom,  it  is  poured  into  cylindrical  wooden  moulds,  and 
is  then  the  common  Sulphur  of  the  (hops  ;  of  which  that  of  a  lemon  colour  is 
cfteemed  the  bed. 

Orpiment,  in  a  great  many  of  its  properties  very  much  refembles  Sulphur  ; 
it  is  friable  ;  fufible  *,  eafily  inflammable  ;  and  then  becomes  hurtful  from  its 
difagreable  fulphureous  fmell,  not  from  a  volatile  acid  ;  it  is  unaCtive,  and  in¬ 
nocent,  and  does  not  do  that  harm  to  the  bodies  of  animals,  as  is  commonly 
reported  ;  it  grows  red  by  fufion,  and  then  yields  a  volatile  matter  of  an  emetic 
quality.  This  improperly  goes  by  the  name  of  yellow  Arfenic 

This  native  Orpiment  melted  in  a  clofe  vefifel  is  converted  into  a  brittle 
mafs,  eafily  reducible  to  powder ;  of  a  beautiful  bright  colour,  like  that  of 
red  Lead  ;  not  very  acrid  ;  nor  of  a  very  poifonous  quality  *,  and  yet  both  the 
ancients  and  moderns  have  called  it  Realgar,  red  Arfenic,  and  Sandarach ; 
and  by  this  confufion  of  names  have  given  occafion  to  fome  errors,  that  have 
happened  in  the  Art. 

As  for  the  white,  chryftalline,  pulverizable  Arfenic,  which  is  fuch  a  ftrong 
poifon,  it  is  an  artificial  produdtion  of  the  moderns,  not  having  been  known 
above  two  hundred  years  ;  and  it  is  made  in  the  preparation  of  Smalt  from 
Cobalt,  Flints,  and  a  fixed  Alcali :  for  whilft  thefe  materials  are  melting  to¬ 
gether,  the  flowers  that  rife  in  the  operation  are  a  crude  white  Arfenic  ;  which 
being  afterwards  put  in  fufion,  with  a  ftrong  fire,  and  in  a  clofe  vefifel,  is  the 
common  white  Arfenic  of  the  (hops.  See  Kunkel ,  De  Arte  Vitriaria ,  where  he 
has  given  a  cut  of  the  furnace  made  ufe  of  for  this  purpofe. 

If  the  Arfenical  Flowers  of  Cobalt  are  melted  down  with  a  tenth  part  of  com¬ 
mon  Sulphur,  you  have  then  a  poifonous  yellow  Arfenic,  which  ought  careful¬ 
ly  to  be  diftinguifh’d  from  Orpiment,  as  it  is  a  moft  infuperable  poifon. 

But  if  you  melt  the  fame  Flowers  with  a  fifth  part  of  Sulphur,  you  produce 
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the  poifonous  red  Arfenic  of  the  Moderns,  which  we  muft  take  care  too  not  to 
confound  with  the  Arfenic  of  the  Ancients,  for  the  reafons  already  mentioned. 

Hence  therefore  the  modern  Arfenic  does  not  fo  much  refemble  Sulphur, 
but  feems  to  pofiefs  a  very  particular  quality  peculiar  to  itfelf,  and  deftruCtive 
to  all  animals:  This  the  Ancients  were  not  acquainted  with  ;  nor  is  it  eafily  re¬ 
ducible  to  any  Genus  of  known  bodies:  As  it  comes  nearer,  however,  to  Sulphur, 
than  any  thing  elfe,  it  is  referr’d  thither.  See  by  all  means  on  this  head,  Hofm. 

Obf.  Pbyf  Chem. 

Thofe  pinguious  fubftances  likewife,  which  are  the  natural  production 
of  the  Earth,  lhould  be  look’d  upon  as  bodies  that  are  near  akin  to  Sulphur,  uplurs* 
inafmuch,  as  they  contribute  the  greateft  part  towards  its  compofition.  Of 
this  kind  is  Petroleum,  whofe  name  fpeaks  both  its  nature  and  origin :  This  is  Petroleum, 
exprefied  from  melted  Bitumen  ;  drips  down  the  rocks  ;  is  exceeding  thin  ;  very 
light ;  of  a  fetid  fmell,  and  perfectly  inflammable}  often  fwims  at  the  top  of 
fountains,  and  is  fo  like  a  diftilTd  Oil  in  matt  of  its  properties,  that  many  per- 
fons  will  have  it  to  be  prepared  by  a  fubterraneous  Fire.  This  Liquid  is  often 
called  Bitumen ,  tho’  they  differ  in  colour,  fmell,  and  tranfparency. 

Naptbtha  very  much  refembles  Petroleum ,  but  is  more  diluted,  thinner,  and  Napththa.- 
brighter;  it  is  vaftly  inflammable;  continues  burning  along  time,  when  it  is 
once  fet  on  fire ;  nor  can  it  be  eafily  extinguilh’d  :  It  is  the  Flofs,  or  molt  pure 
and  fubtil  part  of  Bitumen. 

The  Bitumen  of  the  Latins,  and  Afphaltum  of  the  Greeks ,  is  thicker  than  Napth -  Bitumens. 
tha ,  and  Petroleum  ;  very  tenacious  ;  but  in  its  firft  form  neverthelefs,  fome- 
what  fluid  ;  fo  long  as  it  remains  in  its  natural  ftate,  it  generally  fwims  upon 
Water  ;  it  burns  exceedingly  furious. 

This  however  being  concoCted,  and  dried  by  the  heat  of  the  Sun  or  Fire,  or  jews  Pitch. 
even  by  time  itlelf,  grows  harder  than  Pitch  ;  fhining  ;  ponderous ;  melts 
again  in  the  Fire  ;  will  mix  with  any  thing  oily  ;  is  inflammable  ;  and  is  then 
called,  Pix  Judcea  or  Bitumen  Judaicum. 

P iffaphaltum ,  as  its  name  indicates,  is  of  a  middle  nature,  between  Pitch  and  piffaphai- 
Bitumen  ;  black  ;  earthy  ;  fetid,  and  feems  only  in  degree  to  differ  from  the  tum* 
former  :  And  poflibly  it  may  be,  either  an  artificial,  or  natural  production, 
from  a  mixture  of  various  fat  fubftances  with  melted  Bitumen. 

This,  when  it  is  brought  by  nature  to  fuch  perfection,  as  to  become  black  ;  jet# 
hard  ;  earthy;  capable  of  being  cleft  ;  fmooth;  fetid,  and  fhining  ;  it  then 
feems  to  form  the  Jet-ftone,  or  the  Lapis  Thracius  of  Nicander. 

And  again,  if  the  pinguious  parts  of  Bitumen  happen  to  be  mix’d  and  con-  Lithanthrax 
creted  with  a  rocky  Glebe,  or  perhaps  the  Sconce  of  Metals,  ard  forms  a  hard 
Mafs  ;  difpofed  in  flakes  or  lamina  ;  black  ;  fat ;  cleavable,  and  inflammable ; 
it  then  feems  to  produce  th z  Lithanthrax,  or  foflil  Coal,  which  muftalfo  be  re¬ 
ferr’d  hither. 

Ambarum ,  Carabe ,  Succinum ,  Elefiorrum ,  Amber,  belongs  likewife  to  this  Amber, 
clafs,  which  feems  to  owe  its  origin  to  a  bituminous  Sulphur  ;  it  both  burns 
and  melts  in  the  Fire}  it  confifts  of  an  acid  Salt,  both  folid  and  fluid,  and  a 
foflil  Gil,  which  very  much  refembles  Petroleum  :  Of  this  there  are  different 
forts,  as  the  white,  lemon-coloured,  yellow,'  black,  and  red. 

The  Oleum  Terrce  of  the  Indies ,  defcribed  by  Neuhovius ,  is  feldom  brought  to  oil  of  Earth*, 
us,  being  fecured  by  the  Princes  in  Afia ;  whether  therefore  this  is  a  fpecies  of 
Petroleum ,  or  Naphtha,  I  can’t  pretend  to  determine.  As 
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As  fof  the  common  Oil  which  comes  from  the  Indies  under  that  name,  I 
am  inform’d,  by  a  Gentleman  perfectly  acquainted  with  the  affair,  that  it  is  no¬ 
thing  elfe  but  an  expreffed  Oil  from  the  Caco-nut,  mix’d  up  with  fome  medi¬ 
cated  Earths,  and  therefore  belongs  entirely  to  the  clafs  of  Vegetables.  Is  not 
what  goes  by  the  name  of  Barbadoes  Oil,  prepared  too  in  the  fame  manner? 

Of  Stones. 

A  Stone  is  a  hard  Fofiil ;  not  du&ile  *,  brittle  ;  fixed  in  the  Fire  ;  fcarcely 
fufible  by  any  Fire  ;  nor  diffoluble  in  Water. 

By  which  marks  it  is  perfectly  diftinguifhed  from  Metal,  Salt,  and  Sulphur. 

Stones  may  conveniently  enough  be  divided  into  pellucid ;  femi-pellucid ; 
and  opake. 

Pellucid  Stones  may  not  improperly  be  called  Gems,  and  fo  reduced  to  a 
Genus  under  that  name. 

Thefe,  in  all  their  properties,  approach  very  near  to  Glafs ;  tho*  they  ex¬ 
ceed  it  in  hardnefs,  folidity,  fimplicity,  and  very  difficult  fufion  in  the  Fire, 
and  feem  to  confift  of  a  moft  perfect  fine  Salt  and  Earth,  intimately  united 
together  $  as  we  fee  Allies,  which  have  a  Salt  in  them,  when  melted  in  the 
Fire,  run  into  Glafs. 

A  tranfparent  Gem,  without  the  leaft  mixture  of  colour,  as  nearly  as  poffible 
refembles  Glafs. 

The  white,  bright,  pure  Chryftal,  that  cuts  Glafs,  is  fcarcely  fufible  in  the 
Fire,  is  much  like  Glafs,  and  is  form’d  by  a  certain  particular  concourfe  and 
application  of  Radii  and  Strata ,  feems  to  claim  the  firft  place  in  this  clafs. 

The  true  Diamond,  is  an  exceeding  pure  Gem ;  vaftly  hard ;  remarkably  fo- 
lid  5  perfectly  tranfparent ;  very  refulgent  5  of  great  value  *,  coming  neareft  to 
the  Chryftal  which  (perhaps  of  all  Gems  is  the  moft  perfeft)  and  excelling 
every  other  body  in  its  particular  reflexion  of  the  rays  of  light.  This  will  con¬ 
tinue  a  very  confiderable  time  in  a  ftrong  Fire,  without  being  deftroy’d. 

The  moft  pure  of  the  Baftard-Diamonds,  have  fomewhatof  the  nature  of  the 
true  ones ;  but  are  fofter  ;  lefs  folid,  and  lefs  pellucid. 

The  white  Saphir,  is  akin  to  the  Diamond. 

As  likewife,  the  Oriental  Amethift,  when  it  is  either  naturally  or  artificially 
colourlefs. 

The  Topaz  too,  and  Chryfolite,  when  perfectly  free  from  colour,  are  near¬ 
ly  of  the  nature  of  Diamonds. 

The  true  d/lroites,  which  by  a  certain  law  reflects  the  folar  rays  from 
one  common  point,  belongs  likewife  to  the  clafs  of  Pellucids. 

The  exceeding  hardnefs,  folidity,  and  perfect  tranfparency  of  thefe  Gems, 
make  them  vaftly  efteem’d. 

Gems  that  are  pellucid,  but  inrich’d  too  with  fome  beautiful  colour,  feem  to 
confift:  of  the  fame  matter  with  the  former,  but  to  have  receiv’d  likewife  in 
their  firft:  formation,  a  tinge  from  fome  metalline  in  particular,  or  other  fix’d 
foflil  mixture,  which  by  this  means  becomes  intimately  united  with  them: 
This  the  refemblance  of  their  colours  to  the  tin&ures  of  Metals,  and  the  arti¬ 
ficial  manner  of  making  them,  fufficiently  evinces.  To  this  clafs  are  referr’d 
xhiefly, 

The  Amethift,  Beryl,  Carbuncle,  Chryfolite,  Granate,  Jacinth,  Opal,  Ru- 
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by,  Saphire,  Emerald,  and  Topaz:  Nor  fhould,  I  think,  the  colour’d  Chryf- 
tals  be  left  out. 

The  exceeding  great  value  of  thefe  too  arifes  from  their  vail  hardnefs,  re¬ 
markable  folidity,  pure  fimplicity,  and  beautiful  brightnefs  of  colour. 

There  is  another  fort  likewife  of  a  middle  nature,  betwixt  Gems  and  opake 
Stones,  which  may  therefore  be  called  the  Semi-opake,  and  feem  of  a  more 
compound  nature  than  the  former:  The  chief  of  thefe  are  the  following,  which 
differ  in  degree  of  opacity. 

Agat.  Sand.  One  fort  of  the  AJlrojtes.  The  true  Lapis  Armenius.  The  Toad- 
done.  The  Cornelian.  The  Chalcedony.  The  Heliotropium ,  or  true  oriental 
Jafper.  Jafper.  The  true  Lapis  Lazuli.  The  Lapis  Nephriticus.  The  Leucopb- 
thalmus.  The  Malachites.  The  Onyx.  The  Sardius.  The  Sardonyx.  The 
Selinites ,  and  the  Turquoife. 

Thefe  too,  are  efteemed  in  proportion  to  their  folidity,  hardnefs,  tranfparen- 
cy,  and  the  beauty  of  their  colours. 

The  opake  Stones  are  the  Eagle-done.  Alabafter.  The  Amianthus.  The  Be- 
letnnites.  Gypfum.  The  Hcematites.  Jafper.  The.  Lapis  Judaicus.  The  Touch- 
done.  The  Load-done.  White,  Grey,  Yellow,  Brown,  Black,  Porphyrian, 

Red,  and  Green  Marble.  The  Ophites.  Th e  OJleocolla,  Pumice-ftcne,  Lime- 
done,  Whet-done,  Mill-ftone.  Flint.  The  Specularis .  Emeril,  Talc,  and 
Tripoli. 

Thefe  laft  are  of  very  different  natures ;  fome  of  them  vitrifying  in  the  Fire, 
and  others  turning  into  an  exceeding  fix’d  calx. 

Laft  of  all  come  the  fofiil,  native  Earths,,  which  for  the  mod  part  are  of  a  Earths, 
pinguious  nature,  and  may  with  Water  be  work’d  into  a  pafte,  whence  they 
are  commonly  called  Boles-,  but  are  not  diffoluble,  either  in  Water,  or  Fire. 

Thefe  are,  Clay.  The  Axungia  Terrte,  or  Luncs.  The  Cimolia.  Fuller’s-earth. 

The  White  Bole.  The  Armenian ,  Chian ,  Etrerian>  Lemnian ,  Yellow,  Mal- 
tan ,  Red.  Ruddle.  The  Samian.  The  Selinufian .  All  the  feald  Earths,  and 
the  Tocavienfis. 

There  are  fome  likewife  of  a  poorer  fort  as  White  Chalk.  Marl,  and 
Ochre. 

Of  Semi-Metals. 

The  feventh  clafs  of  Foftils,  comprehends  thofe  bodies,  which  evidently 
contain  fome  true  Metal  in  them  or  at  lead  fomething  fo  like  it,  that  it 
may  almoft  be  look’d  upon  as  Metal,  and  indeed,  has  been  rank’d  under 
that  denomination  by  very  good  Authors.  Thefe,  if  they  are  of  the  more  ft  tu¬ 
ple  fort,  may  properly  enough  be  reduced  to  three  fpecies. 

'  1.  Semi-Metals,  that  confift  of  a  true  Metal,  and  a  Salt,  united  together. 

And  thefe  are  generally  called  Atr amenta  Sutoria ,  Calcantha ,  Vitriols. 

Thefe  now  are  obferv’d  to  be  of  two  forts ;  one  which  owes  its  origin  to  Iron, 
and  is  of  a  green  colour ;  the  other  produced  from  Copper,  of  a  beautiful  blue. 

As  for  the  other  Metals,  they  are  fcarce  ever  found  in  the  Mines,  in  a  date  of 
folution;  their  diffolving  Menftrua ,  the  Acids  of  Nitre,  and  Spirit  of  Sea 
Salt,  being  never  difcovered  there:  And  hence,  you  will  hardly  ever  meet 
with  the  folutions  of  Gold,  Silver,  Mercury,  Lead,  or  Tin,  either  fluid  or 
concreted  ;  at  lead  in  but  a  very  fmall  quantity. 

o  F  Lead, 
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Lead,  it  is  true,  may  be  dilfolv’d  by  a  weak  Acid  ;  but  then  the  chemical 
Art  informs  us,  how  very  difficult  it  is,  to  reduce  it  into  Chryftals,  as  it  prefently 
gets  rid  of  its  acid,  and  turns  into  a  powder,  which  goes  by  the  name  of  Cerufs : 
And  this  is  likewife  true  of  Tin. 

Every  foffil  Vitriol  therefore  that  has  hitherto  been  dug  out  of  the  Earth, 
owes  its  origin  folely  to  Iron  and  Copper. 

We  don’t  deny,  however,  but  that  it  is  poffible,  that  fome  particles  of  other 
Metals  may  be  mix’d  with  Vitriol  in  a  ftate  of  fluidity,  and  by  this  means  be¬ 
come  concreted  with  it  ;  but  that  any  other  than  Iron  and  Copper,  has  ever 
been  a&ually  difl'olv’d  by  it,  and  fo,  equably  and  intimately  united  with  it,  wants 
hitherto  confirmation. 

This  difTolvent,  both  of  Iron  and  Copper,  is  that  Acid,  which  when  drawn 
off  by  a  very  ftrong  Fire,  goes  by  the  name  of  the  Spirit,  or  Oil  of  Vitriol  ; 
and  is  the  very  fame  that  is  feparated  by  art  from  Alum,  or  colledted  from 
the  fumes  of  burning  Sulphur. 

And  indeed,  both  Vitriol  and  Sulphur,  are  generated,  grow,  and  are  pro¬ 
cured  from  the  fame  Matrix ,  viz.  the  Pyrites ;  which  after  it  is  dug,  is  expo- 
fed  to  the  Air,  freed  from  its  great  quantity  of  Sulphur,  reduc’d  to  Powder, 
diffolv’d  in  Water,  and  then  fuffer’d  to  form  its  Chryftals  about  Sticks  that 
are  plac’d  in  it  for  that  purpofe. 

It  may  readily  likewife  be  produc’d  from  the  Mify  of  the  Ancients,  by 
firnple  Solution,  and  Chryftallization. 

Hence  therefore  Vitriol  is  of  five  forts,  i.  The  green  •,  which  owes  its  origin 
intirely  to  Iron,  and  Spirit  of  Sulphur  :  This  is  extoll’d  for  its  medicinal  ver- 
tues,  and  is  the  beft  for  making  Ink.  2.  The  bluiffi,  which  confifts  of  a 
great  deal  of  Iron,  and  a  little  Copper,  diffolv’d  by  Spirit  of  Sulphur  •,  for  if 
you  make  a  folution  of  it  with  Water,  and  then  immerge  plates  of  Iron  into  it, 
you  will  find  them  ting’d  of  a  Copper  colour  ;  which  makes  it  evident,  that  it 
contains  a  fmall  mixture  of  that  Metal.  5.  The  white,  which  feems  to  be 
very  little  different  from  the  green,  and  poffibly  owes  its  particular  nature, 
only  to  a  greater  degree  of  Heat,  as  we  fee  in  the  fnftitious ;  for  in  every  ref- 
pe<ft  but  its  colour,  it  perfe&ly  refembles  it.  4.  The  Chalcites ,  true  Calcan - 
thum ,  or  red  Vitriol  ;  and  this  too  is  exceedingly  like  the  green,  and  may  be 
Tefolv’d  into  the  fame  principles  *,  it  feems  compounded  chiefly  of  Iron,  and  an 
acid  of  Sulphur,  with,  perhaps,  a  little  mixture  of  Copper.  5.  The  Cyprian,  or 
Hungarian ,  which  is  perfectly  blue,  and  confifts  purely  of  Copper,  and  the 
fame  Acid  of  Sulphur.  The  Sory  too,  which  is  an  exceeding  acrid,  hard, 
coarfe,  fat  glebe,  feems  to  be  nothing  but  a  grey  or  black  concreted  juice  of 
Vitriol  5  and  hence  will  produce  a  Vitriol,  by  the  help  of  Water  alone. 

The  Melenteria  alfo,  which  is  a  grey,  or  black  glebe,  of  a  cauftic  quality,, 
is  of  the  fame  vein,  nature,  and  family. 

Thefe  all  therefore,  for  their  Bafis ,  have  Iron  or  Copper*  for  their  diffol- 
ving  Menftrnum ,  an  acid  of  Sulphur  •,  whilft  Water,  which  dilutes  the  acid, 
and  difpofes  in  a  proper  manner  the  particles  of  the  Metal,  gives  them  their 
figure  and  tranfparency  :  And  hence,  according  to  the  different  proportion 
of  thefe  three  principles,  may  all  the  variety  of  them,  deliver’d  by  the  Anci¬ 
ents,  be  underftood. 

The  native  Vitriols  therefore  confift  of  Water  *  an  acid  Spirit  of  Sulphur; 
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and  the  Metals,  Iron  and  Copper,  mix’d  in  a  certain  proportion,  and  concre¬ 
ted  into  one  mafs. 

2.  Other  Semi-metals  are  compounded  of  Sulphur  and  Metal,  intimately  Sulphureous 

united  together :  Of  thefe  the  following  are  the  chief.  semi-me- 

Native  Cinnabar,  or  the  Minium  of  the  Ancients,  which  is  a  compofition  of  cinnabar. 
Sulphur  and  Mercury,  fufed  and  brought  into  union  in  the  Mines,  by  fome 
fubterraneous  Fire  :  This  the  artificial  Cinnabar  is  a  proof  of.  It  is  eafily  re- 
folvable  into  true  Sulphur  and  Mercury  •,  from  whence  it  appears,  that  there  is 
in  reality  abundance  of  Sulphur  in  the  Mines,  which  owes  its  production  intire- 
ly  to  nature. 

The  Stibium  of  the  Ancients,  the  $■  tutu  of  the  Greeks ,  and  Antimony  of  the  Antimony. 
Moderns,  con  flits  of  a  true  foffil  Sulphur,  and  another  matter  exceedingly 
refembling  Metal  ;  which,  could  it  be  render’d  malleable,  would  be  truly  of  a 
metalline  nature*,  and  be  a  feventh  duCtile  Metal:  But  it  is  univerfally  acknow¬ 
ledged,  that  this  manner  of  purifying  Antimony,  has  not  yet  been  difcover’d. 

Mr.  Boyle  however,  aflerts,  that  by  fome  fecret  methods,  true  fluid  Mercury 
has  been  produc’d  from  it :  And  indeed,  every  modern  dabler  in  the  Art  pretends 
to  it.  It  is  fufible  in  the  Fire,  and  makes  other  Foflils  melt  with  a  great  deal 
more  eafe  than  they  would  without  it. 

Being  brittle  too  itfelf,  if  it  is  mix’d  with  bodies  that  were  ductile  before,  it 
will  render  them  brittle. 

And  again,  if  it  is  put  among  bodies  that  are  fix’d  in  the  Fire,  by  its  vo¬ 
latile  Difpofition,  it  will  make  them  volatile  alfo  ;  fcarce  any  one  being 
perfectly  excepted. 

It  very  much  too  increafes  the  brightnefs  and  beauty  of  Gold. 

And  laftly,  in  its  nature  it  feems  nearly  to  approach  to  white  Arfenic. 

Bifmuthum ,  Bifemutum ,  Bilmuth,  is  akin  to  Antimony,  and  confifts  of lami-  Bifmuth, 
7W,  or  flakes  difpofed  one  upon  another  ;  in  its  white,  bright  colour,  it  refem- 
bles  Silver  ;  it  is  harder,  and  lefs  friable  than  the  former  ;  nor  duCtile  under 
the  hammer  *,  has  evident  marks  of  Sulphur  in  it  ;  and  by  the  aCtion  of  an  acid 
upon  it,  lets  fall  a  bituminous  matter  *,  it  is  lefs  fixed  in  the  Fire  than  Metals; 
and  being  mix’d  with  them,  renders  them  more  volatile  and  friable. 

Zinetum ,  Zincq  is  very  much  like  the  former,  but  lefs  friable.  Zincq. 

3.  To  this  clafs  of  Semi-metals,  may  be  referr’d  all  foflil,  chryftalline,  fto- 
ny,  or  earthy  bodies,  which  have  a  mixture  of  true  Metal  in  their  compofiti¬ 
on  *,  of  which  fort  fome  are  found  interfperfed  thro’  the  veins  of  moft  Metals. 

This  clafs  therefore  will  include  a  very  large  number  of  bodies,  out  of 
which  we  fhallonly  take  notice  of  the  following,  which  are  the  moft  remarkable. 

The  Lapis  Ar menus ,  Cyaneus,  Lazulus ,  which  is  a  fmooth  blue  Stone,  ipan-  Lapp  La- 
gled  with  golden  ftars,  and  is  fa  id  to  contain  a  great  deal  of  Gold.  mlu 

The  Lapis  Hcematites,  which  abounds  with  a  metalline  fubftance  ;  is  exceed-  Lafn  H*- 
ingly  like  Iron  ;  and  fublimed  with  Sal-Ammoniac.,  fmells  very  ftrong  of  an  aro-  ma  * 
matic  Sulphur,  for  which  reafon  fome  perfons  have  called  it  Aroph ,  or  Aroma 
Philo  fop  horurn. 

The  Loadftone,  which  has  a  particular  tendency  towards  Iron,  is  almoft  of™eMag* 
the  fame  colour,  and  very  much  of  the  fame  nature. 

Ochre  too,  perhaps,  may  come  into  this  tribe,  as  it  appears  to  be  a  precipi-  0chre* 
tation  of  Iron  from  chalybeate  Waters. 
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From  what  has  been  faid  then  upon  this  head,  we  may  be  able  to  form  a  Juft 
notion  of  the  principles  of  Foflils;  for  upon  examination  it  appears,  that  they 
may  be  reduc’d  chiefly  to  Mercury,  Metallic  Sulphurs,  Salt,  Combuftible  Sul¬ 
phurs,  Earth,  and  Stones;  tho’  it  mult  be  confefs’d,  that  thefe  are  vaftly  dif¬ 
ferent,  if  they  come  to  be  nicely  examined  in  particular  FofTils.  We  learn 
farther  too,  that  they  contain  an  acid  Salt  in  them,  which  is  exceedingly  ac¬ 
tive  ;  befides  which,  they  are  adled  upon  by  no  other  moving  power,  but  Fire. 


A  Plant  in 
general. 


■The  Root. 


Of  Vegetables. 

The  next  kind  of  bodies  that  come  under  the  confideration  of  Chemiftry, 
are  Vegetables,  or  as  they  are  commonly  called.  Plants. 

By  a  Plant  now  we  mean  a  Hydraulic  body,  which  contains  different  forts 
of  juices,  in  various  veffels,  and  by  fome  external  part  of  it,  fo  adheres  to 
another  body,  that  through  this  part  it  is  capable  of  drawing  in  the  matter,  both 
of  its  growth  and  nourifhment. 

By  this  definition  then,  we  evidently  fee  the  difference  between  a  Plant,  and 
the  foffil  fubflances  afore  defcribed  ;  and  that  whether  you  confider  the  varie¬ 
ty  of  its  folid  parts;  the  different  nature  of  its  juices  ;  or  its  whole  compofiti- 
on  together,  as  made  up,  both  of  folids,  and  fluids. 

And  again,  the  external  part  called  the  Root,  which  attracts  its  nourifh¬ 
ment  from  the  body  to  which  it  is  join’d,  fufficiently  diftinguifhes  it  from 
every  Animal  we  are  hitherto  acquainted  with. 

The  folid  parts  of  Vegetables  are  a  mere  Earth,  fo  faftly  united  together  by 
a  tenacious,  oily,  glutinous  matter,  that  they  cannot  be  feparated  from  one  ano¬ 
ther,  without  the  afliftance  of  an  open,  flaming  Fire. 

The  veffels  of  Plants,  as  they  are  exceedingly  different  in  their  make  and  po- 
fition,  fo  they  are  alfo  in  their  contents  and  vertues. 

The  bulinefs  of  the  Root,  is  to  fatten  the  Plant  to  its  foil,  or  (in  which 
lenfe  only  we  have  here  to  confider  \t)  to  take  in  its  nourifhment  ;  and  hence 
fometimes,  its  whole  furface  is  obferved  to  perform  this  office  ;  as  we  fee  evi¬ 
dently  in  the  Mufhroom  and  Puff. 

For  this  purpofe  therefore,  it  confifts  of  an  infinite  number  of  apertures  of 
veffels  difperfed  through  its  whole  furface,  by  which  the  nutritious  juice  is 
fuck’d  in,  and  fo  receiv’d  into  its  veffels,  and  by  thefe  convey’d  through  every 
part  of  the  Plant.  Thefe  veffels  may  not  improperly  be  compared  to  the  Me- 
fenteric  Ladteals,  and  other  abforbent  veins  in  Animals. 

This  juice,  however,  at  its  Hrft  reception  into  Plants,  is  not  of  the  fame  na¬ 
ture  with  the  Plants  themfelves,  but  crude,  and  of  the  nature  of  the  bodies, 
by  which  they  are  futtain’d  and  nouriflied.  Thefe  now  in  general,  feem  to  be 
either  Earth  or  Water  ;  which  upon  examination  we  fhall  find,  receive  again, 
fooner  or  later,  the  very  fame  matter  which  the  Plants  had  before  drawn  from 
them :  For  whether  they  are  produc’d  in  the  Waters,  or  on  the  Earth,  when 
they  come  to  die,  they  drop  again  into  the  fame  Waters,  or  Earth  ;  or  elfe  are 
difperfed  into  the  Air,  whence,  in  form  of  Dew,  Mitt,  Snow,  Hail,  Hoar- 
froft,  and  Rain,  they  defcend  again  into  the  bofom  of  the  Earth.  Hence 
then  it  appears,  that  the  Earth  is  a  Chaos,  of  paft,  prefent,  and  future  bodies, 
from  which  all  receive  their  birth,  and  to  which  all  do  certainly  return  again. 

The  Water,  Spirits,  Oils,  Salts,  and  whatever  lies  hid  in  the  bowels  of  the 
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Earth;  are  put  into  motion,  by  fubterraneous,  artificial,  and  celeftial  Fire  ;  by 
which  means  they  are  rendered  capable  of  being  mixed  with  Water,  and  con- 
fequently  of  being  applied  to  the  roots  of  Vegetables,  that  are  inferted  into  the 
Earth. 

The  Water  again,  of  the  Sea,  Rivers,  and  Lakes,  receives,  as  the  Earth  does, 
the  bodies  that  float  about  in  the  Air  •,  and  contains  befides  a  variety  of  other 
matter,  which  it  waflies  off  from  the  Earth. 

Thefe  crude  Juices  circulate  through  Vegetables  in  the  greateft  quantity, 
and  with  the  fwifteft  motion  in  the  Spring-feafon,  and  are  then  particularly  ob- 
ferved  to  be  watery,  thin,  and  inclining  to  the  acid  ;  as  the  liquor,  that  upon 
incifion  diftils  from  the  Birch,  Walnut-tree,  or  Vine  in  the  month  of  March 
demonftrates. 

Afterwards  however,  as  they  are  propelled  through  the  various  organs  of  the 
Plant,  from  the  make  of  the  Plant  itfelf,  from  the  effedts  they  have  im prefled 
upon  them  by  the  Fire  in  the  Earth  and  Heavens,  from  the  changes  of  Moi- 
fture,  Drought,  Cold,  and  Heat,  and  laftly  from  the  viciflitude  of  day  and 
night,  and  the  various  feafons  of  the  year,  they  are  by  degrees  concodled,  and 
made  more  perfedl,  and  in  particular  parts  of  the  Plant  putting  on  different 
natures,  become  the  proper  Juices  of  the  Plant. 

The  Leaves  from  the  make,  number,  and  finenefs  of  their  veflels,  receive  The Le*ra», . 
the  moft  fubtil  of  the  Juices,  and  in  a  very  large  Surface  expofe  them  almofl 
naked  to  the  Air,  which  various  caufes  renders  very  adtive  ;  here  therefore  they 
undergo  very  great  alterations,  and  being  perfedted  according  to  their  particular 
natures  are  returned  back  again  to  the  Plant  ;  the  Leaves  performing  the  fame 
office  in  Vegetables,  as  the  lungs  do  in  Animals,  as  we  learn  from  the  elegant  Ob- 
fervations  of  Malpighi. 

The  Juices  that  properly  belong  to  the  Leaves  themfelves,  are  the  honey 
Dew  that  is  fpread  over  them  in  fummer  nights,  a  wax  that  oozes  our  of  them. 

Manna,  and  the  Thereniabin  of  the  Arabians ,  which  being  put  into  motion  and 
concodled  by  the  heat  of  the  Sun,  are  condenfed  by  the  Cold  of  the  fucceed- 
ing  night,  and  fo  may  be  gathered  from  their  Surface. 

Afterwards  the  Cups,  Petala ,  or  Leaves,  Stamina*  and  Apices  of  the  Flowers,  Thefloweis*- 
bring  the  Juices  thus  prepared  by  the  Leaves  to  greater  perfedtion,  and  im- 
prefs  upon  them,  more  certainly,  that  diftinguifhing  charadler,  which  is  pecu¬ 
liar  to  the  Plant;  as  well  as  fit  them  for  producing,  preferving,  and  nouri filing 
anew  Embryo:  this  certainly,  the  affinity  between  the  Leaves  and  Flowers, 
their  near  fituation,  the  origin  of  the  Buds,  and  the  make  of  the  Flowers,  induce 
us  to  believe. 

Here  is  generated  that  fragrant,  reviving,  almofl  vital  Aura,  that  Flowers 
in  their  perfedtion  fo  delightfully  breath  forth;  which,  probably,  by  its  prolific 
odour  may  be  grateful  to  the  Embryo:  this  is.  certain,  that  it  is  a  very  pure, 
and  moft  excellent  liquor,  and  if  it  is  mixed  with  any  thing  elfe,  iofes  it  for¬ 
mer  beauty  and  excellence. 

In  the  Flowers  too  is  produced  true  honey,  which  oozees  out  into  recep¬ 
tacles  that  provident  nature  has  joined  to  the  bottoms  of  the  Leaves :  this  the- 
Bees  fuck  up,  convey  into  their  little  bags,  diftil  into  their  combs,  and  then 
fecure  with  wax. 

On  the  Apices  of  the  Stamina ,  and  on  the  petala  there  is  obferved  likewife  a. 
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wax,  which  the  Bees  fcrape  off  with  their  rough  feet,  roll  up  into  balls,  dif- 
pofe  under  the  hinder  part  of  their  bodies,  and  lo  carry  to  their  hives,  in  order 
to  form  and  clofe  up  their  combs. 

The  fruit,  is  the  repofitory  of  the  Seed,  and  its  contents.  The  Seed,  is  the 
Embryo  of  the  Plant,  with  a  uterine  placenta ,  or  one,  two,  or  more  Cotyle¬ 
dons,  to  which  the  Embryo  is  faffened  by  an  umbilical  cord.  The  Coty¬ 
ledons  for  the  mod  part  abound  with  a  Balfam  difpofed  in  proper  cells;  and 
this  feems  to  be  Oil  brought  to  its  greateft  perfection  whilft  it  remains  humid, 
and  then  lodged  in  thefe  repofitories.  One  part  of  the  compofition  of  this 
Balfam  is  oily,  and  tenacious,  and  ferves  to  defend  the  Embryo  from  any  ex¬ 
traneous  moifture,  and  by  its  vifcidiry,  to  entangle  and  retain  that  fine,  pure, 
volatile  fpirit,  which  is  the  ultimate  production  of  the  Plant :  This  the  Al- 
chemifts  have  ftiled,  the  Spiritus  Reftor^  the  inhabitant  of  Sulphur,  the  ArchceuSy 
and  the  fervant  of  nature. 

This  Oil  is  never  obferved  to  enter  into  the  veffels  of  the  Embryo,  which 
are  too  fine  to  admit  fo  thick  a  fluid.  The  fpirit  however  being  quickened  by 
an  adtive  power  may  poffibly  breath  a  vital  principle  into  the  Juices  that 
nourifh  the  Embryo,  and  Itamp  upon  it  the  character  that  diftinguilhes  the 
family  ;  after  which,  every  thing  is  changed  into  the  proper  nature  of  that 
particular  plant.  That  this  fpirit  now,  is  truly  the  efficacious  part,  is  evident, 
for  when  that  is  gone  off,  the  Oil  that  remains  is  quite  vapid  and  unaCtive. 
*Tis  this  that  gives  Plants  their  fragrant  fmell,  and  peculiar  taftes  ;  nor  do 
their  particular  colours  a  little  depend  upon  it.  This  Spirit  Ijaac  Hollandus  called 
the  Quinta  EJfentia ,  or  quintefcence  of  Plants. 

Again,  as  the  dry,  brittle,  fibres  of  Vegetables,  require  fomething  to  foften 
them,  that  they  may  bend  eafily  without  danger  of  breaking,  they  are  provid¬ 
ed  with  another  fort  of  Oil  running  in  its  proper  veffels  by  the  fides  of  the 
woody  Filaments  ;  this  may  be  difcerned  to  drop  from  the  middle  of  the  wood, 
when  it  is  heated,  and  by  warmth,  or  length  of  time,  is  eafily  changed  into  a 
B.dfam,  and  Refin. 

This  Oil,  which  is  much  lefs  volatile  than  the  other  Juices,  being  concoCted 
by  the  heat  of  Summer,  is  carried  into  the  Bark,  which  like  the  Membrana 
adipofa  of  Animals  is  furnifhed  with  proper  cells  for  its  reception  ;  in  thefe  re¬ 
ceptacles  it  is  firft  detained,  and  collected  by  the  Cold  of  Autumn,  that  by  thus 
forming  a  pinguious  covering,  it  may  fecure  the  whole  body  of  the  Vegetable, 
from  the  injuries  of  Froft  and  Rain  during  the  Winter  Seafon.  This  always 
contains  in  it  an  acid  fpirit ;  which  is  a  prefervative  againft  putrefaction.  In 
this  Oil  of  the  Bark  confifls  intirely  the  value  of  fome  of  the  Afiatic  and  In¬ 
dian  Plants ;  as  we  fee  in  the  Cinnamon  of  Afia,  in  the  Bark  of  whole  trunk  and 
branches  rtfides  that  choice  Oil,  which  is  fo  vaftly  valuable  ;  whilft  the  Bark 
of  the  root  affords  us  that  wonderfully  medicinal  Oil,  called  falfly  from  its 
fmell,  Oil  of  Camphire.  The  Saffafras  too  of  America ,  from  its  Bark  yields 
us  a  very  beautiful  Oil  *  as  in  this  part  lies  the  vertue  of  that  noble  Febrifuge 
the  Quinquina  of  the  fame  country.  Nay  and  the  vertues  of  the  European  me¬ 
dicinal  Vegetables  likew'ife  are  very  often  to  be  fought  for  in  the  Bark  ;  wit- 
nefs,  the  Caper  tree,  the  Tamarifk,  and  the  Alb.  In  the  winter  time  therefore,  the 
Batk  contains  a  large  quantity  of  chele  Oils  ;  whereas  in  the  Spring,  and  Sum¬ 
mer,  the  other  Juices,  which  abound  with  a  Water,  Salt,  and  Sapo,  proper  to 
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the  whole  Plant,  pafs  through  it  in  great  abundance  likewife  *,  and  hence  at 
thofe  times  what  it  yields  by  a  chemical  Analyfis,  is  very  different  from 
what  is  procured  from  it  at  others.  The  true  Oil  that  belongs  properly  to  the 
Bark,  in  its  natural  (late  is  liquid,  though  by  time  and  the  heat  of  the  Sun  it 
will  alter  its  confidence,  and  thicken  into  a  Balfam.  This  again  by  longer 
time  and  a  greater  degree  of  Heat,  being  yet  more  infpiffated,  becomes  a  pin- 
guious  fort  of  a  Refin  ;  and  by  a  continuation  or  increafe  of  the  fame  caufes, 
acquires  both  the  name,  and  nature  of  a  Refin:  This  therefore  owes  its  origin 
to  the  Oil,  but  is  freed  in  a  greater  degree  from  its  acid  fpirit ;  and  it  then  melts, 
and  burns  all  away  in  the  Fire,  may  eafily  be  diffolved  and  mixed  with  Oil, 
never  fuffers  any  folution  from  Water,  hardens  in  the  cold,  and  then  lofes  its 
oily  tenacity,  and  grow$  brittle.  This  Refin  being  yet  further  conco<5led, 
grows  dill  harder,  and  then  it  is  called  Colophony.  In  this  part  of  Vegetables, 
there  is  obferved  too,  a  thick  tenacious  Juice,  which  goes  by  the  name  of  a 
Gum*,  this  likewife  will  melt  and  confume  in  the  fire,  but  in  the  cold,  except 
it  be  extreme,  retains  its  tenacity,  and  is  intirely  diffoluble  in  water.  This 
oily  Mucilage  ferves  like  a  Pigment  to  cover  over  and  defend  the  Buds  of  Trees, 
but  will  melt  with  a  moid  warmth,  and  eafily  runs  from  them,  nor  is  ever  fo 
far  hardened  into  a  crud  as  to  do  any  injury  to  the  tender  twigs. 

About  the  bark  of  Plants,  efpecially  the  umbelliferous  kind,  there  is  found 
dill  another  Juice,  which  is  a  mixture  of  a  Gum,  and  Refin,  and  therefore 
called  a  Gum -refin.  Hence  one  part  of  it  like  a  Gum  eafily  melts  in  water  j 
whild  the  other  is  not  at  all  affedted  by  it,  but  in  the  manner  of  a  Refin  is  rea¬ 
dily  diffolved  and  mixed  with  Oil :  Of  this  fort  are  Aloes,  Myrrh,  Galbanum 
and  a  great  many  others. 

And  ladly  every  Plant  contains  in  it  a  particular  and  peculiar  Juice,  which 
is  produced  by  the  whole  efficacy  of  every  part  of  the  Plant  fucceffively  ap¬ 
plied  to  the  crude  Juices  it  is  continually  receiving.  This  therefore,  when  it  is 
thus  prepared,  poffeffcs  the  true  nature  and  vertues  of  the  Plant.  This  Juice 
can  fcarcely  be  reduced  to  any  clafs  of  things  yet  known,  and  therefore  mud 
be  looked  upon  as  fomething  perf.dtly  fingular. 

If  you  examine  the  Leaf  of  the  Cbelidonium  Majus  in  a  live,  flourifhing  Plant, 
you  may  obferve  a  parcel  of  Fibres  arifing  from  the  Stalk,  which  unfold,  and 
difperfe  themfelves  all  over  the  Leaf.  You  may  perceive  too  that  thefe  are 
every  where  fending  off  branches,  which  joining  with  one  another  compofe  a 
curious  kind  of  net  work,  which  almoft  fills  up  the  whole  Area  of  the  Leaf. 
If  you  gently  now  prick  any  one  of  thefe  little  ramifications,  there  prefently  iffues 
out  a  Juice  of  a  golden  colour,  which  has  the  true  vertues  of  the  Cbelidonium. 
In  the  fame  manner  in  the  Spring  you  may  procure  from  the  common  Aloe,  a 
yellow,  bitter  Juice,  which  circulates  through  the  Plant,  in  its  proper  veffels. 
The  Poppy  too  upon  making  an  incifion  diffils  a  pure  milky  Opium.  But 
here  it  is  proper  to  obferve,  that  thefe  Juices,  whillt  thus  fimple,  and  feparate, 
are  vaftly  different  from  the  mixture  that  arifes  from  the  confufion  of  all  the 
Juices  of  the  Plant  together. 

This  then,  Gentlemen,  is  what  I  thought  proper  to  lay  before  you  of  the  Hi- 
dory  of  Plants,  before  I  proceed  to  explain  to  you  the  methods  in  which  they 
are  managed  by  the  chemical  Art;  nor  do  I  fee  that  more  is  neceffary.  For 
hence  you  may  fee  how  vain  the  endeavours  of  thofe  Chemiffs  muff  appear,  who- 
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pretend  by  their  Art  to  be  able  to  exhibit  to  you  thofe  parts  of  Vegetables  in  which 
their  particular  vertues  confift,  without  a  mixture  of  any  of  the  other  parts  with 
them.  If  they  would  do  this,  they  muft  certainly  make  ufe  of  very  different 
methods  from  what  they  do  at  prefent,  or  elfe  they  will  take  a  great  deal  of  pains  to 
no  valuable  purpofe  •,  but  on  the  contrary  will  lead  us  into  miftakes.  And  indeed, 
with  fubmiffion  to  fome  famous  Authors,  I  muft  take  the  liberty  to  declare, 
That  Diftillation,  Fermentation,  Putrefaftion,  and  Combuftion,  produce  fuch 
confiderable  alterations,  in  the  particular  crafts  or  conftitution  of  Plants,  and 
confequently  in  the  medicinal  vertues  which  depend  upon  it,  that  we  ought  to 
ufe  a  great  deal  of  caution,  and  circumfpettion,  before  we  can  pretend,  from 
thefe  Operations,  to  determine  the  true  caufes  of  thofe  vertues:  Not  that  on 
this  account  this  noble  Science  ought  by  any  means  to  be  negledled  j  Nay,  for 
this  very  reafon  it  Ihould  be  more  vigoroufly  cultivated  :  For  by  this  Art 
alone  we  are  inftrudted,  what  fuch,  and  fuch  particular  Operations  are  capable 
of  producing  from  any  given  bodies  ;  and  this  alone  corredts  the  error  of 
thofe  who  pradtife  it :  Thefe  two  advantages  therefore,  fufficiently  recommend 
it ;  and  by  thefe  alone  it  is  capable  of  leading  us  to  an  infinite  number  of 
beautiful  Difcoveries. 

The  Spiritus  Reftor-,  an  exceeding  fine  Oil  which  is  the  true  feat  of  this 
fpirit  ;  an  acid  Salt ;  a  neutral  Salt  j  a  fixt,  or  volatile,  alcaline  Salt  ;  an  Oil 
mixt  with  a  Salt  in  form  of  a  Sapo  and  a  faponaceous  Juice  arifing  hence  i  an 
Oil  which  is  moft  firmly  united  to  an  Earth,  nor  is  eafily  feparable  from  it  ♦, 
and  laftly  a  pure  fimple  Earth,  which  is  the  firm  Bafts  of  them  all  •,  are  thofe 
principles,  which  Chemiftry  applied  in  a  proper  manner,  has  really  difcovered 
and  produced  from  Vegetables. 

Of  Animals. 

'Of  Animals*  The  third  clafs  of  bodies,  that  have  engaged  the  labours  of  the  Chemifts, 
are  Animals,  called  the  Animal  Kingdom:  But  as  of  thefe  the  corporeal  part 
only,  has  come  under  their  confideration  hence  when  we  fpeak  of  Animals, 
we  mean  only  their  bodies,  and  the  parts  of  them,  negledHng  intirely  their 
other  principle,  which  is  a  fubjedt  of  a  very  different  inquiry.  In  this  fenfe 
then,  an  Animal  is  defined  a  hydraulic  body,  which  fubfifts  by  a  conftant  and 
determin’d  motion  of  humours  through  its  vefifels,  and  which  contains  within 
itfelf  certain  veffels,  like  the  roots  of  Vegetables,  by  which  it  draws  in  that 
nutriment,  which  fupports  its  being,  and  increafes  its  magnitude. 

Now  the  veffels,  which  thus  perform  the  office  of  roots,  are  obferv’d  in  al- 
moft  every  kind  of  Animal,  and  that  chiefly  in  the  frnall  guts,  going  by  the 
name  of  the  ladteal  and  mefenteric  veins.  The  food,  and  drink  which  Animals 
take  in,  being  applied  to  the  mouths  of  thefe  abforbent  veffels,  is  the  matter 
by  which  they  fubfift,  and  is  the  fame  to  them,  that  the  Earth  is  to  Vegeta¬ 
bles  •,  and  the  concave  fuperficies  of  the  mouth,  ccfophagus ,  ftomach,  and  frnall 
guts,  which  is  in  the  infide  of  all  Animals,  are  the  parts  to  which  the  nourifh- 
ment  is  apply’d,  and  through  which  they  receive  it.  Hence  then  it  appears, 
that  Vegetables  fuck  in  their  nutritious  juices  by  external  roots,  Animals  by  in¬ 
ternal  ;  and  that  the  Earth,  which  is  the  fupport  of  Vegetables,  is  always 
without  them,  whilft  Animals  receive  their  nourifhment  conftantly  from  with¬ 
in.  And  this  obfervation  holds  true,  even  in  that  kind  of  Animals,  which  na¬ 
turally 
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turally  grow,  and  are  ftrongly  join’d  to  fome  other  body,  as  is  evident  in  the 
Limpins,  Oyfters,  and  other  Zoophyta,  whofe  (hells  adhering  to  rocks,  or  pieces 
of  wood,  contain  an  Animal  firmly  faften’d  to  them  by  a  very  tenacious  li¬ 
gament  :  For  thefe  very  (hells,  fo  long  as  the  Animal  lives,  receive  from  this 
inclofed  body,  by  certain  vefiels  deftin’d  intirely  to  this  office,  their  nouriffi- 
ment,  fupport,  and  increafe,  whilft  the  Animal  itfelf  takes  its  food  in  at  its 
mouth,  and  conveys  it  into  its  inteftines,  in  the  fame  manner  as  all  others  do, 
that  are  at  liberty  to  move  about  from  one  place  to  another. 

But  farther,  even  the  Foetus  of  oviparous  Animals,  which  refide,  and  are 
confin’d  in  their  (hell,  till  cheriffi’d  by  a  pregnant  warmth,  and  nouriffi’d  by 
their  own  white,  being  dill  planted  as  it  were  in  their  yolk,  they  grow  to  maturi¬ 
ty  enough  to  break  their  (hell,  get  out  of  their  prifon,  and  (hift  for  themfelves: 
Nay  and  laftly,  thofe,  whofe  eggs  are  lodg’d  within  the  Uterus  of  the  mother, 
to  which  they  grow  as  it  were  by  means  of  cotyledons,  or  a  placenta ,  and  um¬ 
bilical  cord,  and  are  thus  cheri ffied  and  fupported  :  I  fay,  both  thefe,  tho’  in  re¬ 
gard  of  their  Cotyledons,  Placenta ,  yolk,  umbilical  cord,  and  omphalo -hepa¬ 
tic  vefiels,  they  then  very  much  refemble  a  Plant ;  yet  during  the  very  fame 
time,  they  take  in  at  their  mouths  the  liquor  contain’d  in  the  Amnion ,  convey 
it  into  their  inteftines,  and  by  this  means  are  nouriffied  in  the  manner  of  other 
Animals. 

Hence  then,  as  we  fee  evidently,  that  there  is  a  great  analogy  betwixt 
Plants  and  Animals ;  fo  we  perceive  likewife,  that  there  are  fome  circumftan- 
ces,  wherein  they  evidently  differ. 

But  farther,  as  we  obferve  among  Vegetables,  that  fome  are  fix’d  in  the 
Earth,  others  fiudtuate  about  in  the  Water,  and  a  third  (ort  grow  in  both  ; 
in  like  manner  we  learn  from  the  Zoographers,  that  there  are  fome  Animals 
that  live  on  the  Land,  fome  in  the  Water,  and  others,  that  to  anfwer  their 
different  necefiities,  are  equally  fuited  either  to  Land  or  Water. 

And  laftly,  as  Plants,  by  the  apertures  of  the  vefiels  on  their  furface,  draw 
in  the  humours  that  float  about  in  the  Air  j  fo  likewife  the  bodies  of  Animals 
are  known  to  do  the  fame. 

But  we  (hall  yet  again  find  a  farther  agreement  between  them,  if  we  confi- 
der  that  they  are  both  fupported  by  the  fame  kind  of  nourifhment :  For  as 
Plants  flouriffi  and  increafe  by  the  juices  they  draw  out  of  the  Earth,  fo  Ani¬ 
mals  live  either  upon  Vegetables,  or  the  parts  of  other  Animals,  which  upon 
examination,  we  (hall  find  to  have  been  fed  with  Vegetable  juices:  The  matter 
therefore  of  both  is  the  fame. 

And  as  the  juice,  which  Vegetables  receive  from  the  Earth,  is  not  of  their 
nature,  but  crude,  at  its  firft  reception  ;  in  the  fame  manner,  the  food,  which 
Animals  take  in,  and  the  chyle  which  is  produced  from  it,  does  not  prefently 
put  on  the  Animal  nature,  but  retains  a  confiderable  time  the  properties  of 
thofe  bodies  from  whence  it  was  derived. 

Indeed  afterwards,  by  the  furprifing  effedft  of  the  animal  machine  upon  them, 
and  the  mixture  of  the  juices  with  them  that  are  already  concodted,  the  crude 
ones  by  degrees  are  wonderfully  chang’d,  and  in  every  part  of  the  body  put  on 
new  appearances,  as  will  be  taken  notice  of  in  its  proper  place.  It  is  fufficient 
to  our  prefent  purpofe  to  obferve,  that  the  longer  the  food  has  been  taken  in¬ 
to  the  Animal,  the  oftener  it  has  circulated  through  every  part  of  its  body, 
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and  the  greater  number  of  its  juices  it  has  been  mix’d  and  incorporated  with, 
the  more  it  conftantly  recedes  from  its  own  nature,  and  approaches  to  that  of 
the  body  into  which  it  is  received. 

Among  the  humours  of  Animals  there  is  one  that  is  vaftly  more  fubtil  than 
all  the  reft  *,  and  this  is  called  the  exhaling  Spirit,  and  feems  to  contain  that 
fingular  quality  which  is  peculiar  to  every  particular  Animal,  and  diftinguifhes 
it  from  every  other.  This  we  learn  evidently  from  your  Hounds,  who  will 
Tingle  out,  and  purfue  over  a  great  deal  of  ground,  and  through  a  vaft  con- 
fufion  of  tracks,  that  particular  Animal  which  they  firft  got  freflh  fcent  of, 
without  any  regard  to  the  reft  of  the  herd.  We  fee  the  fame  thing  too  in  their 
following  their  matters  through  common  ways,  where  there  is  a  great  number 
of  perfons  patting  every  minute  backwards  and  forwards,  and  yet  moft  certain¬ 
ly  finding  them  out.  Hence  therefore  it  appears,  that  thefe  Effluvia  mutt  be 
exceedingly  fubtil,  and  perfectly  diftinct  from  every  thing  elfe.  Thefe  feem 
to  be  of  an  oily  nature,  or  to  refide  in  a  moft  fubtil  vehicle,  which  owes  its 
origin  to  an  oil ;  as  the  analogy  of  things,  and  the  reft  of  their  properties  in¬ 
duce  one  to  believe. 

Water  conftitutes  the  greateft  part  of  the  animal  fluids,  as  in  reality  it  does 
of  moft  others ;  and  indeed,  it  is  fo  intimately  united  even  with  their  moft 
folid  parts,  that  there  are  fcarce  any  of  them  that  are  intirely  without  it  ;  as  the 
chemical  Art  has  long  ago  informed  us. 

There  is  a  Salt  too  difcovered  in  them  peculiar  to  the  Animal  Kingdom,  be- 
fides  thofe  Salts  which  they  take  in  with  their  food,  which  from  the  power  of 
the  body  fuffer  no  alteration. 

Now  this  Salt  was  never  obferved  to  be  a  fix’d  one. 

Nor  yet  fo  volatile,  as  ever  to  exhale  from  the  body  of  the  hotteft  Animal,, 
fo  long  as  it  continued  in  a  ftate  of  health. 

However,  if  for  a  good  while  you  apply  to  it  a  degree  of  Heat,  little  great¬ 
er  than  that  of  boiling  Water,  it  will  become  intirely  volatile. 

Again,  no  perfon  living,  has  ever  difcovered  this  Salt  to  be  acid,  unlefs 
it  happens  fo,  from  things  of  that  nature,  which  the  Animal  had  received  from 
without  into  its  body. 

Nor  laftly  has  it  ever  appeared  by  any  experiment  that  it  is  alcalious,  fo 
long  as  the  Animal  is  in  health,  nay,  nor  even  when  it  is  fick ;  for  upon  a  very 
careful  examination  that  I  made  upon  fome  urine,  which  had  been  retained  five 
days  in  the  body  by  a  diforder  in  the  urinary  paffages,  I  found,  that  even  in 
that  time,  it  was  not  become  of  an  alcaline  nature. 

The  fame,  however,  by  putrefaction,  or  a  greater  degree  of  heat,  will  be 
changed  into  a  perfed  alcali;  but  whenever  in  irs  natural  ftate,  by  infpiffation, 
and  letting  it  ftand  undifttirbed,  you  can  artfully  reduce  it  into  little  glebes-,  it 
appears  to  be  a  Salt  different  from  every  one  that  we  are  yet  acquainted  with:* 
It  comes  neareft,  indeed,  to  Sal-Ammoniac  of  any,  but  ftill,  in  l'ome  of  its  pro¬ 
perties,  it  differs  from  that  too  ;  for  Sal  Ammoniac ,  if  put  in  a  ftrong  Fire, 
will  be  all  raifed  without  undergoing  any  alteration,  whilft  that  which  is  drawn 
by  Fire  from  urine,  which  is  the  Lixivium  of  the  animal  Salts,  becomes  imme¬ 
diately  and  intirely  alcalious. 

In  ftsort,  after  a  great  many  experiments  made  on  purpofe  to  determine  the 
true  nature  of  this  animal  Salt,  as  it  really  exifts  in  found  bodies,  and  ads  there 
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by  its  own  peculiar  vertue,  it  appears  to  be  of  a  mild  difpofition  ;  poffeffing  a 
faponaceous  quality  from  an  Oil  that  is  united  with  it  ;  being  a  kind  of  middle 
Salt,  between  a  fixt  and  volatile  one;  having  not  the  leaft  mark  either  of  an 
Alcali,  or  an  Acid  being  eafily,  however,  refolvable  into  a  volatile  fetid  Oil, 
and  a  volatile  alcaline  Salt ,  and  hence  very  much  difpofed  to  putrefaCUon. 

Nor  let  any  one  be  here  led  into  a  miftake  by  the  fixt  Salt,  which  is  pro¬ 
duc’d  from  the  afhes  of  urine  when  burnt  in  the  Fire  ;  for  this  is  nothing  elfe 
but  the  Sea  Salt,  that  was  firft  taken  into  the  body,  which  is  able  to  bear  all 
the  aCtions,  and  powers,  of  the  animal  machine,  without  fuffering  any  alterati¬ 
on  in  its  nature. 

And  to  the  fame  caufe  do  we  owe  that  fmall  quantity  of  acid,  which  after 
fo  much  trouble,  and  with  fo  ftrong  a  Fire  we  are  able  to  extract  from  human 
blood  ;  for  it  certainly  appears  to  be  only  an  acid  Spirit  of  Sea  Salt  that  was 
united  with  an  Earth,  and  is  now  forced  out  by  this  exceffive  degree  of  Heat. 

And  hence  Animals,  in  whofe  food  there  is  no  mixture  of  Sea  Salt,  have  neither 
this  fixt  Salt  in  their  urine,  nor  latent  acid  in  their  blood. 

The  Oils  which  upon  careful  examination  Chemiftry  has  difcovered  in  Ani¬ 
mals  are  of  a  very  different  nature  :  Some,  for  inffance,  are  fofubtil,  that  they’ll 
bear  to  be  mixed  with  Water,  and  become  volatile  with  a  fmall  degree  of 
heat,  in  which  refpedt  they  very  much  refemble  the  fpirits  of  Vegetables,  in 
their  natural  ftate ;  but  they  differ  vaftly  from  thofe  which  are  produced  from 
them  by  the  help  of  Fermentation. 

There  is  another  fort  of  Oil,  which  contains  but  a  very  fmall  quantity  of  Salt 
in  it,  and  is  of  an  exceeding  foft  and  fmooth  nature,  ferving  to  lubricate  and  fup- 
pie  the  more  rigid  parts  of  the  body :  This  in  the  cavities  of  the  bones,  is 
called  marrow,  in  the  Membrana  adipofa,  fat ;  in  both  which  it  is  collected,  and 
refervedfor  proper  ufes:  It  is  this,  that  helps  to  fheath,  and  foften,  the  fharp  hu¬ 
mours  of  the  animal  body  ;  and  ffis  this  that  has  fometimes  been  obferved 
fwimming  upon  the  top  of  blood. 

Again,  there  has  been  difcovered  another  Oil  which  differs  from  the  former, 
being  concreted  with  the  animal  Salts,  and  fo  rendering  them  of  a  faponaceous 
quality,  peculiar  to  the  animal  body  :  This,  if  you  feparate  it,  appears  of  a 
different  nature  from  thofe  already  mentioned,  being  more  acrid,  fetid,  and 
volatile. 

There  is  yet  a  fourth  kind  of  Oil,  whofe  office  is  firmly  to  unite  together  the 
Elements  of  the  folids,  but  fo,  as  ftill  to  leave  them  a  requifite  degree  of  flexi¬ 
bility.  This  was  originally  form’d,  and  always  continues  in  intimate  union,  with 
thefe  Elements  of  Earth,  not  fuffering  itfelf  eafily  to  be  feparated  from  them  : 

This  diffolution,  indeed,  %  ftrong  Fire  will  effetft,  as  well  as  putrefaction  pro¬ 
duced  by  a  long  continued  aftion  of  the  Air,  Water,  or  Heat  upon  it  ;  for 
then  itbecomes  volatile  and  fiiesoff,  leaving  nothing  behind  it  but  Afhes,  which 
eafily  moulder  away.  Whenever  this  Oil  is  alone,  it  always  difcovers  itfelf  by 
an  intolerable  noifome  fmell. 

But  of  all  the  Oils  that  are  difcovered  in  the  animal  body,  there  is  none  fo  Earth  of 
wonderful  as  that  which  is  drawn  from  their  infpiffated  juices,  when  they  are  Anima!s’ 
expofed  for  a  great  length  of  time  to  an  exceeding  ftrong  Fire,  and  goes  by  the 
name  of  Phofphorus.  This  naturally  takes  fire  in  the  Air,  and  burns  away, 
eaving  a  fixed,  acid,  fluid  behind  it. 
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In  thelaft  place,  there  is  found  in  Animals  an  Earth  likewife,  which  ferves  as 
a  Bafis  to  the  whole  body,  connects  all  the  other  particles  together,  and  retains 
the  fluids  within  their  proper  bounds. 

This  now  differs  very  little,  if  at  all,  from  the  pure  Earth  of  Vegetables  ; 
for  whenever  you  feparate  them  carefully,  and  examine  them  nicely,  they  ap¬ 
pear  to  be  perfectly  alike.  A  plain  proof  of  this  we  fee  in  the  docimaftic  Tefts, 
and  the  little  Furnaces  made  ufe  of  in  affaying  of  Metals  ;  for  nothing  is  fit  for 
this  purpofe,  but  a  mod  Ample  earthy  matter,  that  will  neither  melt  in  the  Fire, 
nor  run  into  Glafs:  But  whether  now  you  procure  this  from  the  Afhes  of  burnt 
Plants  or  Animals,  if  you  do  but  take  care  to  feparate  it  perfeiffly  from  every 
thing  elfe,  it  equally  anfwers  the  end  :  Nor  indeed  in  the  Earth  thus  procur’d, 
does  there  feem  to  be  the  leaft  difference  in  any  of  its  properties. 

Thus  then  I  have  explained  to  you  the  principles,  which  enter  into  the  com- 
pofltion  of  the  animal  body  ;  thofe  at  leaft  which  Art  has  been  able  to  dif- 
cover,  and  lay  before  us  ;  nor  has  there  hitherto  been  obferved  any  greater 
variety. 

sTis  idle,  however,  hence  to  imagine,  that  the  mod  accurate  mixture  of 
thefe  Elements  together,  after  they  have  been  nicely  feparated,  will  ever  pro¬ 
duce  the  natural  humours  from  whence  they  were  extracted  :  On  the  contra¬ 
ry,  the  compofition  will  molt  certainly  be  vaftly  different:  For  in  every  part 
of  the  animal  Body,  we  find  the  humours  of  fo  fingular  a  nature,  that  every 
one  appears  perfectly  diftindt  from  all  the  reft.  The  particular  feat,  for  inftance, 
of  the  bitter  Bile  is  in  one  place ;  that  of  the  Hepatic  in  another  ;  the  Seed  is 
formed  and  perfected  in  its  own  proper  organs  ;  whilft  another  part  gives  being 
to  the  animal  Spirits  •,  the  Chyle  again  of  the  Stomach,  Inteftines,  Mefentery, 
Thoracic  Dudt,  Vena  cava ,  Heart,  Lungs,  and  Arteries,  is  different  in  every 
one  of  thefe  parts  of  the  Body  ;  not  to  mention  the  Milk,  Fat,  Lymph,  Se¬ 
rum ,  Saliva,  Blood,  and  Urine  which  are  produced  from  it. 

From  what  has  been  faid  then,  it  plainly  appears,  that  there  is  an  extraor¬ 
dinary  agreement  between  the  Elements  of  Animals,  and  Plants,  fo  that  the 
former  feem  almoft  to  be  made  up  with  the  matter  of  the  latter;  and  likewife, 
that  the  chief  difference  between  them,  confifts  in  the  variety  of  their  ftrudture, 
and  the  fwifter  circulation  of  the  aliments  through  the  Animal. 

And  thus  much  for  the  Objedts  of  Chemiftry. 

Chemiftry  then  is  engaged  in  the  examination  of  the  Bodies  comprehended 
in  the  three  Claffes  we  have  hitherto  treated  of.  Now  the  alteration  that  is 
induc’d  upon  thefe  by  this  Art,  is  owing  intirely  to  motion :  And  here  either 
a  new  one  mutt  be  produc’d  ;  or  elfe  one  that  was  in  being  before,  muft  be  de- 
ftroy’d,  chang’d  in  degree,  or  alter’d  in  diredtions.  Thefe  changes  now  hap¬ 
pen  iometimes  to  the  whole  Mafs,  its  form  remaining  perfedtly  the  fame;  and 
at  others,  to  the  particular  Particles  alfo,  of  which  the  Body  is  compounded* 
And  on  thefe  very  Ample  adtions  depend  all  the  effedts  produc’d  in  the  chemical 
Art  ;  which,  tho’  they  are  fo  fimple,  yet  from  the  vaft  number,  and  great  va¬ 
riety  of  the  conftituent  Particles  of  Bodies,  they  prelent  us  with  an  infinite 
number  cf  new  and  furprizing  appearances:  Nor  can  we,  upon  the  moft  ftrift 
inquiry,  difeover  any  other  caufes  of  thefe  alterations  ;  nor  indeed,  is  it  pof- 
fible  to  conceive,  how  the  Art  of  Chemiftry  can  effedt  any  thing  more.  Lee 
us  con fider,  for  inftance,  one  Angle  Body,  and  fuppofe  both  the  whole  Mafs- to. 
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continue  at  reft,  and  all  the  Particles  of  it  one  among  another  ;  will  it  not 
for  ever  continue  the  fame  without  any  alteration  ?  Certainly,  tho’  all  the 
powers  of  Chemiftry  fhould  be  exerted  upon  it,  yet  if  no  motion  is  excited, 
either  in  the  whole,  or  any  of  the  parts,  they  would  leave  it  perfectly  the  fame 
as  they  found  it:  But  again,  let  us  imagine  a  motion  to  be  imprefied  upon  the 
Body,  fo  as  to  move  the  whole  Mafs,  without  inducing  any  alteration  in  its 
compounding  Particles  ;  why  then  too  we  fhall  have  perfedtly  the  fame  idea  of 
the  Body  as  we  had  before,  except,  that  in  every  point  of  time  it  changes  its 
fituation  :  But  now,  fhould  the  Particles  of  the  Body  themfelves  be  put  into 
motion,  then  it’s  ealy  to  conceive  how  an  infinite  variety  of  effects  may  be  pro¬ 
duc’d,  which  it  is  impoftible  for  us  to  determine.  The  whole  bufinefs  of  Che¬ 
miftry  therefore  is  to  unite,  or  feparate  ;  nor  is  there  a  third  thing  that  it  is  ca¬ 
pable  of  performing  ;  and  hence  all  its  operations  may  be  reduc’d  hitner,  with¬ 
out  exception.  Nor  let  any  one  be  offended  at  this  fimplicity,  as  if  it  was 
impoftible,  that  from  this  alone,  fhould  arife  fo  great  a  number  of  very  dif¬ 
ferent  and  wonderful  effedts,  which  we  obferve  no  where  elfe  •,  for  it  is  a 
known,  and  fettled  truth,  that  the  fimple  mechanical  union  of  different  Bodies 
with  one  another,  is  capable  of  producing  very  furprizing  varieties  in  the  com¬ 
pound.  The  Arithmeticians  too  evidently  demonftrate,  that  from  a  few  Ele¬ 
ments,  difpos’d,  and  chang’d,  according  to  the  laws  of  combination,  may  be 
form’d  an  infinite  feries  of  new  Bodies.  And  laftly,  from  the  application  of 
one  Body  to  another,  there  often  appears  a  new  power,  which  before  lay  in- 
tirely  concealed.  If,  for  inftance,  no  two  Loadftones  had  ever  been  brought 
fo  near  together,  as  to  be  within  the  fphere  of  each  other’s  adtivity,  we  lhould 
never  have  had  a  notion  of  any  fuch  thing  in  nature  as  a  magnetic  Power:  If 
again,  no  Iron  had  ever  been  feen  in  contact  with  the  Magnet,  certainly,  the 
peculiar,  and  ftupendous  tendency  that  is  obferved  betwixt  thefe  two  Bodies 
towards  one  another,  had  never  been  difcover’d  :  And  laftly,  if  Iron  touch’d  by 
the  Loadftone  had  never  been  applied  to  another  piece  of  the  fame  Metal* 
either  touch’d,  or  not  touch’d,  what  perlon  living  had  ever  been  able  to  find 
out  thofe  hidden  vertues,  which  in  this  cafe  are  the  caufe  of  fuch  fingular  mo¬ 
tions?  But  it  will  farther  appear  in  the  Hiftory  of  Menjtruums ,  that  a  greater 
number  of  Bodies  have  this  mutual  tendency  towards  each  other,  which  whilft 
they  are  at  a  diftance  is  not  perceptible,  but  upon  their  near  approach,  difco- 
vers  itfelf  immediately.  From  what  has  been  obferv’d  then,  it  evidently  ap¬ 
pears,  that  by  the  resolution  of  compound  Bodies  into  their  Simples,  and  the 
compofition  of  Simples  with  one  another,  may  arife  an  infinite  number  of  ap¬ 
pearances,  that  we  were  not  acquainted  with  before. 

If  a  Body  undergoes  any  alteration,  but  ftill  retains  the  fame  quantity  of  Thepowe.- 
matter,  then,  the  figure  only  will  be  changed,  or  the  furface  altered  ;  from°their 
but  even  this  fo  fimple  a  change  prefently  endues  it  with  new  powers.  This  qiangeof 
we  fee  plainly  in  the  mechanical  Art,  which  by  changing  the  figure  only  can  ftsUre.alon{ 
work  the  fame  piece  of  Steel  into  inftruments  of  vaftly  different  properties.  Let 
an  ounceof  Steel,  for  inftance,  benicely  formed  into  a  Wedge,  Knife,  Dagger, 

Lancet,  Sphere, Cube,  Cylinder,  Prifm,  Pyramid,  and  Cone;  will  it  not  then, 
under  every  one  of  thefe  (hapes,  acquire  new  and  peculiar  powers  ? 

On  all  thefe  accounts,  then,  it  is  evident  that  the  fimplicity  of  the  actions  01^ 
the  chemical  Art,  is  no  hindrance  to  their  producing  an  infinite  number  c£ 
different  effects.,  And* 
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And,  indeed,  it  is  of  fome  confequence  to  conceive  of  this  affair  in  a  proper 
manner,  as  the  Chemifts  are  always  prejudiced  in  an  opinion,  that  their  Art 
does  really  contain  in  it  fomething  yet  more  myfterious :  If  you  examine  their 
performances,  however,  you  will  perceive  the  truth  of  what  has  been  afierted. 
Certainly,  Calcination,  Fixation,  Vitrification,  Sublimation,  Fermentation,  Pu- 
trefadtion,  Digeftion,  Depuration,  and  Adunation,  with  whatever  other  Opera¬ 
tions  they  reckon  proper  to  their  Art,  may  be  reduced  hither. 

We  muft  not,  however,  pretend  to  affirm,  that  thofe  very  parts,  into  which 
a  Body  may  be  feparated,  did  really  exift  in  the  Body,  in  the  fame  manner 
as  they  appear  to  us  after  their  feparation  :  For  fince  the  fame  powers  that 
difunite  thefe  Corpufcles,  may  produce  in  them  likewifea  very  great  alteration, 
theyeSexifted we  Ihall  often  fall  into  an  error  if  we  fuppofe  that  the  compound  bodies  in 
in  the  Bodies  reality  do  contain  thefe  very  Elements. 

And,  indeed,  upon  the  refolution  of  Bodies,  there  often  arifes  in  the  parts  of 
them  new  vertues,  which  never  difcovered  themfelves  by  any  effect  in  the  bodies 
whilft  they  were  intire ;  of  which  there  is  an  infinite  number  of  examples. 

From  both  thefe  reafons  therefore  it  appears,  that  the  Chemifts  are  not  al¬ 
together  in  the  right,  when  they  pretend  to  exhibit  to  us  the  firll  Elements  of 
bodies,  and  think  they  can  determine  the  nature  of  Compounds,  from  the  know¬ 
ledge  they  have  of  the  Elements  which  by  chemical  Operations  may  be  extracted 
from  them. 

The  examination  of  Bodies,  it  is  true,  informs  us,  that  there  are  in  nature 
certain  Corpufcles,  which  when  perfectly  feparated  from  all  others,  are  not 
mutable  by  any  caufe  we  are  hitherto  acquainted  with;  whether  it  proceeds 
from  their  exceflive,  and  more  than  adamantine  hardnefs,  which  prevents  any 
farther  divifion  or  change  ;  or  arifes  from  their  very  great  fubtlety,  by  which 
they  are  capable  of  eluding  the  force  of  all  natural  Powers. 

When  the  refolution  therefore  of  Bodies  is  carried  fo  far  as  to  reduce  them 
to  thefe  fine  Elements  exceeding,  there  is  a  flop  put  intirely  to  any  farther  di- 
vifion,  till  thefe  again  are  either  united  with  one  another,  or  with  fome  other 
compound  Body. 

Scarcely  af-  Thefe  principles  the  Philofophers  call,  Elements  of  Bodies ;  and  into  thefe 
chemiii  by  die  Chemifts  have  often  afierted  that  they  have  reduced  them  ;  but  they  themfelves 
confute  their  own  opinions.  We  can’t,  indeed,  but  allow  them,  that  the  Ele¬ 
ments  of  Fire,  Air,  Water,  Earth,  Alcohol  of  Wine,  Mercury,  and  the  Spiritus 
Rettor  of  every  body,  and  fome  other  things,  do  appear  exceedingly,  fubtil, 
and  durable,  when  they  are  abfolutely  fimple;  but  that  thefe  particles  can 
ever  be  colledted,  and  exhibited  to  us  pure  and  without  any  mixture,  no  Art 
hitherto  has  been  able  to  demonftrate :  And  indeed,  that  there  is  nothing  of 
this  fimplicity  in  the  common  chemical  Operations,  has  long  ago  been  paft 
difpute. 

The  produc-  Fire  pehaps,  and  that  only,  whilft  it  paflfes  through  Gold,  or  the  like  fub- 
whkhf  ftances,  may  give  us  its  Elements  perfedtiy  pure :  But  what  perfon  living  can 
flidomTm-  by  any  Art  ever  fhow  us  one  drop  of  pure  fimple  Water  ?  and  this  in  the 
reft  is  ftill  more  difficult.  There  is  no  need  to  mention  Air,  Earth,  and  the 
others. 

Nay  farther,  the  parts  into  which  the  greateft  mafters  pretend  to  have  re- 
folved  compound  bodies,  are  not  themfelves  of  a  fimple  nature,  but  mutable, 
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and  capable  of  farther  divifion.  This  the  Water,  Spirits,  Salt,  Oil,  and  Earth 
extracted  from  animal,  or  vegetable  bodies  plainly  evinces.  Nay  Alcohol  itfelf 
is  feparared  in  burning  into  different  principles. 

And  laflly,  from  a  compofition  of  the  Elements,  which  the  Art  ofChemiflry  *J°rwiU 
is  capable  of  reducing  bodies  to,  we  can  fcarce  ever  again  produce  the  ori-  uaited^ro- 
ginal  compound.  This  we  have  a  proof  of  in  the  Analyfis  of  Blood,  Wine,  and  Jau“ethe 
many  other  things.  pound. 

It  is  neceffary  therefore  to  fix  fome  fure  limits  to  our  Art,  which  we  mufl  The  juft 
not  exceed  if  we  would  avoid  miflakes,  and  come  at  the  truth.  It  mufl  be  £™clafl°Je. 
allowed  indeed,  that  certain  chemical  Operations,  do  always  produce  in  Ani-  ™cai  Ar¬ 
mais,  Vegetables,  and  Fofiils,  fome  determined  effedts,  which  by  their  proper  1)lls‘ 
marks  may  be  eafily  diflinguifhed ;  but  whether  the  things  they  lay  before  us 
did  really  exifl  in  the  fame  manner  in  the  bodies  themfelves  before  thefe  Ope¬ 
rations,  we  cannot  always  rightly  determine,  without  borrowing  arguments 
fomewhere  elfe.  Alcohol  of  Wine,  for  inflance,  by  the  help  of  a  proper  fer¬ 
mentation  and  diflillation,  may  be  always  procured  from  certain  forts  of  Vege¬ 
tables,  in  the  fame  manner,  and  perfectly  of  the  fame  nature.  Nor  was  it  everpof- 
fible  to  draw  this  fpirit  from  any  other  fubflance  whatever ;  nor  from  this,  but 
by  means  of  this  double  Operation.  This  liquor  therefore,  that  the  Chemift  ex¬ 
hibits  to  us,  was  never  difcovered  in  Vegetables,  till  they  had  undergone  both 
a  due  fermentation,  and  diflillation.  Hence  too,  nobody,  can  give  any  to¬ 
lerable  account  of  its  matter,  caufe,  nature,  and  vertues,  befides  the  Chemifl. 

The  fame  thing  holds  true  likewife  in  a  great  many  other  inflances.  This  Art 
therefore  we  circumfcribe  within  a  narrow  compafs  ;  on  this  account  we  afiert 
it  to  be  more  valuable,  excellent,  ufeful,  and  neceffary ;  and  his  under  thefe 
limitations  that  we  are  ambitious  of  profeffing  it. 

It  appears  then  at  length  by  the  help  of  the  chemical  Art  only,  that  there 
really  is  in  every  fingle  Animal,  and  Vegetable,,  a  kind  of  Aura ,  or  Vapour,  £  Akhe-* 
that  is  proper  only  to  that  particular  body ;  and  that  this  is  of  fo  fubtil  a  na-  mirtsin 
ture,  that  it  difcovers  itfelf  only  by  its  fcent,  tafle,  or  fome  peculiar  effedls.  BoE'nd 
This  Spirit  expreffes  the  true  genius  of  the  Body  in  which  it  refides  ;  and  it  is 
this  chiefly  that  accurately  diflinguifhes  it  from  all  others.  The  infinite  fine- 
nefs  of  this  Vapour  makes  it  invifible  to  the  eye,  though  affifled  by  the  moft 
perfect  glaffes-,  nor  can  the  moft  exquifite  Art  detain,  and  collefl  it  by  reafon 
of  its  vafl  volatility :  When  it  is  pure  therefore,  and  feparated  from  every 
thing  elfe,  it  grows  impatient  of  relt,  flies  off,  and  mixes  with  the  Air,  and 
fo  returns  to  the  grand  Chaos  of  all  volatile  bodies.  There,  however,  it  flill 
retains  its  own  proper  nature,  and  floats  about  till  it  defcends  again  with  Snow, 

Hail,  Rain,  or  Dev/:  It  then  finks  down  into  the  bofom  of  the  Earth,  im¬ 
pregnates  it  with  its  prolific  feed,  mixes  with  its  fluids,  and  fo  at  lafl  unites 
itfelf  again  with  the  animal  and  vegetable  Juices  ;  and  thus  by  this  revolution 
returns  into  new  bodies,  in  order  to  govern  them  and  render  them  a<5tive. 

This  Spirit,  from  its  vafl  penetrability,  exquifite  fubtlety,  and  prodigious  vola¬ 
tility,  the  ancient  Alchemifts,  who  were  certainly  the  top  mafters  of  the  Art,  and 
the  mofl  confummate  Examiners  of  natural  bodies,  called  the  Spiritus  Rettor,  or 
Governing  Spirit. 

Now  that  this  Spirit  fhould  be  confined,  and  remain  in  its  proper  body,  the 
all  wife  Creator  has  united  it  with  a  tenacious,  durable  Oil,  which  neither,  Air,  thisSpint* 

Water,, 
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Water,  or  natural  heat  can  eafily  diflipate  ;  that  by  this  means,  being  intangled 
in  its  vifcidity,  it  might  not  too  readily  fly  off,  and  fo  leave  the  body  it  was 
defigned  to  govern,  and  moderate.  Hence  the  fame  famous  Authors  loudly 
affert,  that  this  Spirit  refides  in  a  Sulphur. 

Again,  the  Oil  that  thus  lerves  to  hold  down  and  fecure  this  Spirit  is  found  to  be 
more  volatile  than  any  other  of  the  oily  fubftances  in  the  fame  body:  and  it 
leems  formed  of  fuch  a  nature,  to  the  end,  that  it  might  almoft  fpontaneoufly 
exhale  with  its  Spirit,  as  the  body  tends  towards  its  difiolution ;  left  the  Spirit 
which  is  fo  vaftly  ufeful,  fhould  remain  unaedive  in  the  body  after  death. 

And  laftly,  nature  is  lb  fparing  in  the  diftribution  of  this  Spirit,  that  it  al¬ 
lows  to  every  Body  but  an  exceeding  fmall  particle  of  it ;  which,  however,  is  of 
fo  noble  a  nature,  that  it  is  abundantly  fufficient.  The  antient  Adepts  have  been 
bold  enough  to  pretend  to  meafure  the  quantity  of  this  Spirit,  and  tell  us  that 
it  is  g-A-o  part  of  its  feminal  Body ;  and  that  it  is  always  found  in  this  proportion 
in  every  feed  in  which  it  refides. 

They  affure  us  farther  too,  that  they  have  obferved  it  to  be  vaftly  adive, 
and  have  learned  by  repeated  obfervations  that  if  you  cherifh  it  with  a  preg¬ 
nant  warmth,  and  fupport  it  with  proper  nourifhment,  it  will  ftill  increafe  in 
adivity,  and  in  a  wonderful  manner  continually  acquire  new  ftrength  for  the  pro¬ 
duction  of  an  Offspring  1  fke  itfelf.  Hence  they  ftiled  it  the  Vital  Spark,  the 
Son  of  the  Sun,  the  Spirit  that  nourifhes  within,  with  many  other  appellations 
of  the  like  nature. 

Now  before  I  proceed  any  farther,  give  me  leave  to  illuftrate  this  whole  af¬ 
fair  by  one  Angle  Example:  To  this  purpofe  let  us  pitch  upon  a  Vegetable, 
that  evidently  diftinguifhes  itfelf  from  every  thing  elfe.  Let  it,  for  inftance,  be 
Cinnamon,  that  noble  Aromatic,  which  is  of  fo  fragrant  a  fmell,  and  fo  de¬ 
lightful  a  tafte,  far  excelling  almoft  all  others,  even  the  moft  precious.  If 
you  cautioufly  then,  and.  according  to  Art,  diftill  a  pound  of  the  choiceft  of 
this  Spice  with  boiling  Water,  and  take  care  that  nothing  of  it  be  loft,  it  will 
yield  you  a  milky  Liquor  of  a  fine  fmell  and  tafte,  and  at  the  bottom  of  it,  a 
fmall  quantity  of  a  red  Oil,  which  is  exceedingly  fragrant,  and  poffeffes  in  a  very 
great  degree  the  true  vertues  of  the  Cinnamon  ;  as  indeed  does  this  milky 
Liquor.  If  you  then  remove  both  thefe,  and  boil  up  the  Cinnamon  that  re¬ 
mains  with  frefh  Water,  you  will  draw  off  a  clear,  watery  Liquor,  of  an  acid 
tafte  and  faint  fmell,  which  is  fo  far  from  containing  any  figns  of  Cinnamon, 
that  it  is  fo  like  many  others,  you  won’t  be  able  to  diftinguifh  one  from  the 
other.  Examine  now  the  Refiduum  of  the  Decodion,  and  you  will  find  it  of 
a  brownifh  red  colour,  an  acid  auftere  tafte,  without  fmell,  or  any  thing  that 
gives  the  leaft  Indication  of  Cinnamon.  The  body  of  the  Spice,  indeed,  that 
remains  in  the  Decodion,  you  would  fwear  to  be  Cinnamon,  it  reprefents  it  fo 
exadly  in  its  figure,  and  outward  appearance  •,  but  upon  farther  examination, 
you  will  find  that  this  is  the  whole  it  retains  of  this  noble  Bark,  having  loft  all  its 
former  excellencies  :  And  indeed,  there  is  a  little  difference  betwixt  this,  and 
any  other  Bark  or  Wood,  that  has  been  treated  in  the  fame  manner. 

The  true  peculiar  vertue,  therefore,  of  the  Cinnamon  is  contained  in  the  di- 
ftilled  Water,  and  the  Oil  that  fubfides  to  the  bottom  of  it.  If  you  let,  now, 
this  Water  remain  at  reft  for  a  good  while  in  a  clofe  veffel,  it  will  let  fall 
an  Oil,  grow  clearer,  and  become  lefs  aromatic :  In  the  Oil  therefore  chiefly 
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rcfides  this  choice  noble  vertue.  But  again,  if  you  feparate  this  water  from  the 
fubfiding  Oil  whilft  it  yet  remains  ftrong  of  the  Cinnamon,  and  put  it  into  an 
open  bottle  with  a  fmall  mouth,  the  whole  place  will  fmell  ftrong  of  Cinnamon, 
and  in  a  little  time  you  will  have  the  Water  quite  vapid,  without  any  of  the 
properties  of  the  Spice  *,  and  yet  you  will  hnd  that  it  has  loft  no  more  of  its 
weight,  than  common  Water  would  have  exhaled  in  the  fame  time,  in  the 
fame  veftel,  and  in  the  fame  place :  The  fine  vertue  therefore  of  this  Water  is 
really  lodged  in  an  exceeding  fmall  quantity  of  it,  which  confequently,  mull 
be  extremely  efficacious.  Laftly,  if  you  expofe  the  Oil  abovementioned  to 
the  Air  in  a  wide-mouth’d  glafs  veftel,  there  will  be  diffufed  through  the 
whole  place  a  moft  fragrant,  delightful  fmell  of  Cinnamon  ;  but  in  the  mean 
while  the  Oil  will  lofe  its  peculiar  vertue,  and  after  a  fhort  time  there  will  re¬ 
main  an  Oil,  almoft  of  the  fame  weight  with  the  former,  but  perfectly  ex- 
haufted  and  deprived  of  all  its  original  qualities. 

Hence  then  it  is  evident,  that  all  the  proper  aromatic  vertue  of  Cinnamon 
refides  in  a  very  fmall  quantity  of  Oil  j  and  that  even  of  this,  it  conftitutes 
but  an  infinitely  fmall  part.  And  this  particular  demonftration  will  almoft  uni- 
verfally  hold  good. 

The  matters  of  this  Science  who  have  been  moft;  happy  in  their  difcoveries,  a  sphim 
tell  us,  that  they  have  feen  thefe  Spirits  even  in  Metals,  and  every  kind  of  SSisTnd 
Foffil  ;  that  they  are  locked  up  in  their  proper  Bodies,  and  confined  there  in  otherBodies. 
their  fixed  Sulphur ;  and  that  whenever  they  can  extricate  themfelves  from 
their  fetters,  and  become  free,  they  then  grow  vaftly  adfive,  infinuate  them¬ 
felves  into  other  kind  of  Bodies,  and  are  exceeding  efficacious  in  the  cure  of  dif- 
eafes.  But  enough  of  this  ;  if  your  curiofity  about  thefe  things  leads  you  any 
farther,  confult  the  Adepts  in  thefe  myfteries.  For  my  own  part,  I  don’t 
choofe  to  fay  any  thing  more  upon  this  head,  left  I  fhould  be  fufpedted  of 
recommending,  and  impofing  on  others,  thofe  things  to  which  I  myfelf  am 
not  equal. 

The  eftedts  of  this  Art  the  Chemifts  have  reduced  principally  to  four  clajjes ;  The  daffi* 
which  are  all  produced  either  by  adunation,  or  feparation.  When,  for  inftance, 
they  refolve  a  Body  into  any  diftindt  parts  which  they  colledt  and  feparate  from 
it,  they  call  this  Operation  extraction,  and  to  thofe  parts  chiefly  which  are  the 
moft  confiderable  they  give  the  name  of  an  Extract:  Thus,  when  they  draw  Extrafl. 
Irom  Wormwood  the  penetrating,  bitter  part  only,  they  call  it  the  Extradl 
of  Wormwood ;  as  the  moft  fubtil  part  of  Iron  artificially  feparated  from  it 
goes  always  by  the  name  of  the  Extradl  of  Iron.  Hither  therefore  are  referred 
a  great  number  of  Operations,  which  may  be  performed  on  the  fame  Body, 
as  Diftiilation  with  Water,  or  without  it  ;  Decodlion,  and  the  infpiflation  of  this 
Decodtion  through  different  degrees  ;  Tindtures,  let  the  Menjiruum  made  ufe 
of  be  what  it  will  *,  Sec. 

But  when  an  Extradt  is  drawn  from  feveral  Bodies  mixed  together,  in  the  ciytrus. 
fame  manner  as  the  former  was  from  a  Angle  one,  it  then  changes  its  name  for 
that  of  a  Clyjfus.  And  this  appellation  ferves  likewife  for  different  Extradts  pre¬ 
pared  from  the  fame  Body,  and  afterwards  mixt  together-,  as  when  the  Water, 

Spirit,  Oil,  Salt,  and  Tindture  of  Wormwood  are  artfully  compounded  into 
one  mafs,  which  pofleflfes  the  united  vertues  of  them  all.  Under  this  head  there¬ 
fore  may  be  reduced  a  great  number  of  beautiful  produdtions  of  this  Art; 
as  the  artificial  Soaps,  &c.  H  A  Magijiery 
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A  Magiflery  feems  at  firft  to  have  fignified  among  the  greateft  Matters  of 
Chemiftry  the  moft  excellent  production,  or  mafterpiece  of  their  Art:  For 
they  tell  us,  they  can  change  any  fimple  Body  into  a  matter  very  different 
from  the  former,  and  that  commonly  a  liquid  one,  without  any  alteration  in 
its  weight,  or  the  leaft  feparation  of  its  parts.  Thus,  for  inftance,  they  affert 
they  can  reduce  an  ounce  of  Gold  into  a  fluid  of  the  fame  weight  without 
the  leaft  admixture  of  any  thing  elfe;  juft  in  the  manner  as  we  fee  it  when  put 
in  fufion  by  Fire.  This,  certainly,  were  we  Mafters  of  it,  would  be  a  moft 
noble  Art  ;  but  it  lies  hitherto  out  of  our  reach,  unlefs  you  will  fuppofe, 
that;  the  effeCts  produced  by  Fire  are  fomething  like  it.  This  however  we  muft 
allow,  that  wax  brought  once  over  the  helm,  undergoes  a  furprizing  alteration 
without  any  feparation  of  its  parts. 

Laftly  by  the  word  Elixir ,  feems  to  have  been  meant  the  compofition  of 
different  Bodies  into  one,  fo  as  perfectly  to  change  their  form,  without  mak¬ 
ing  any  alteration  in  their  weight:  And  hence  *tis  a  kind  of  Magiftery  from 
feveral  Bodies,  as  the  former  was  from  one.  This  Paracelfus  afferts  he  has 
performed  in  Aloes,  Saffron,  and  Myrrh,  but  conceals  the  only  folvent  which 
is  able  to  effeCt  this  wonderful  Operation  ;  for  which  Van  Helmont  blames  him, 
though  he  has  not  at  all  mended  the  matter  himfelf.  What  reafon  is  there 
however  that  we  may  not  expeCt  this  from  the  chemical  Art?  Certainly,  the 
preparation  with  tartarized  Tartar,  fetting  afide  the  (kins  of  the  Saffron, 
pretty  nearly  effeCts  it :  Nor  do  we  make  any  doubt  but  that  other  Chemifts 
are  acquainted  with  better  Solvents.  It  is  certainly  an  argument  of  a  weak 
mind  to  meafure  and  limit  other  perfons  underftanding  by  our  own  ;  though 
it  muft  be  confeffed  too,  that  the  Artifts  by  their  too  great  pretenfions  very 
much  lefien  the  opinion  we  fhould  otherwife  have  of  them. 

I  am  well  apprifed  that  the  terms  abovementioned  have  been  ufed  in  a  dif¬ 
ferent  fenfe  by  very  good  Authors  ;  but  then,  there  are  famous  ones  too,  that 
have  underftood  them  in  the  manner,  in  which  I  have  explained  them.  Let 
every  one  make  choice  of  that,  which  pleafes  him  belt. 

Vhe  fervice  of  the  Art  to  Natural  Philofophy. 

As  Chemiftry  is  engaged  in  the  examination  of  all  fenfible  Bodies,  it  is 
evident  it  muft  neceffarily  enter  into,  and  be  of  ufe  in  all  the  branches  of  Na¬ 
tural  Philofophy.  And  as  Fire  chiefly  is  the  Medium  by  which  it  brings  about 
the  changes  it  produces  in  the  Bodies  that  come  under  its  management,  in 
this  very  refpeCt  it  muft  be  of  fervice  to  Phyfics,  fince  Fire  too,  is  the  very  in- 
ftrument  that  Nature  herfelf  generally  makes  ufe  of  in  the  Operations  it  per¬ 
forms  upon  material  Beings.  As  Natural  Philofophy  therefore  is  the  know¬ 
ledge  of  created  Bodies  with  all  their  different  modes  of  exiftence,  it  muft  cer¬ 
tainly  be  promoted  by  the  chemical  Art.  Give  me  leave  to  explain  this  a 
little  more  clearly.  sTis  the  bufinefs  of  the  Philofopher  to  deliver  a  true  and 
accurate  account  of  natural  Bodies  together  with  all  their  affections  and  pro¬ 
perties.  Now  this  knowledge  cannot  otherwife  be  obtained,  than  by  carefully 
making  obfervations  upon  all  thofe  Beings  which  the  great  Creator  has  formed 
within  the  compafs  of  our  fenfes.  The  firft  therefore,  and  indeed  the  prin¬ 
cipal  part  of  this  Science,  confifts  in  collecting  together  all  thofe  Phcenomena 
of  Bodies,  which  our  fenfes  are  able  to  difeover  y  and  then  reducing  them  into 
z  a  natural 
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a  natural  Hiftory.  Now  there  are  two  different  ways  of  coming  at  thefe 
Obfervations  :  The  firft,  when  we  regard  the  appearances  of  things  only  as  Not  only 
they  happen  indifferently  to  all  in  the  common  courfe  of  nature  without  any 
defign  in  the  human  mind  towards  their  production  ;  and  this  is  not  of  fo  Phano- 
great  fervice  to  the  Art,  as  in  this  cafe  it  is  chance  only  that  difcovers  to  us  mcna> 
certain  properties,  which  happened  to  be  produced  at  thofe  particular  times  : 

The  other,  when  we  defignedly  apply  different  Bodies  to  one  another  that  we  But  making 
are  well  acquainted  with,  purely  with  a  view  to  obferve  the  new  Phenomena 
that  will  arife  from  them.  And  this  now,  is  of  vaftly  more  fervice  to  the  to  new  Dif- 
Philofopher  than  the  former:  For,  to  mention  no  other  reafon,  there  are  ancovenes> 
infinite  number  of  properties  of  Bodies,  and  thofe  too  very  efficacious  ones, 
that  could  never  been  found  out  in  the  common  order  of  nature,  but  then  only 
difeover  themfelves,  when  the  Artift  with  his  Fire  in  particular,  comes  to  ex¬ 
amine  them,  either  jointly  or  feparately,  on  purpofe  to  know  what  will  be 
the  refult.  And,  indeed,  Chemiftry  is  almoft  the  only  Art,  that  feems  fuited 
to  cultivate  this  fecond,  and  moft  valuable  method  of  making  phyfical  Obfer¬ 
vations.  ’Tis  this  that  refolves  compound  Bodies  into  their  fimple  parts,  and  And  that 
after  it  has  carefully  examined  them  combines  them  together  again,  in  order  to 
know,  what  new  appearances,  and  powers,  will  thence  arife:  ’Tis  this,  that  Art. 
feparates,  or  compounds  various  Bodies,  and  then  examines  them  nicely  with 
a  determinate,  and  well  obferved  degree  of  Heat,  in  order  to  find  out  if  pof- 
fible,  what  it  is  in  them  that  nature  is  chiefly  engaged  about :  And  laftly,  ’Tis 
Chemiftry  that  by  thefe  means  difeovering  how  it  may  exactly  imitate  the  na¬ 
tural  and  common  Phenomena  abovemen tioned,  hence  truly  explains,  and 
exhibits  to  us  the  inftruments  by  which  nature  fo  efficacioufiy  operates  ;  and  thus 
pries  into  her  moft  fecret  methods  of  working,  and  very  often  prudently  diredts 
and  improves  them  to  its  own  advantage. 

A  proof  of  this  we  have  in  Gunpowder,  Phofphorus,  liquors  that 
upon  mixture  raife  violent  Ebullitions,  and  break  out  into  flames,  and  an  in¬ 
finite  number  of  other  inftances.  We  muft,  indeed,  acknowledge  that  perfons 
fkilled  in  Mechanics,  Hydroftatics,  and  Hydraulics,  from  certain  general  and 
univerfal  properties  of  Bodies,  may  moft  certainly  explain  a  great  many  phy¬ 
fical  Adlions  :  But  ftill,  let  them  be  ever  fo  much  matters  of  thefe  Sciences, 
they  will  never  hence  be  able  to  difeover  thofe  effects  of  Bodies,  which  depend 
intirely  upon  the  proper,  and  particular  nature  of  fome  certain  Bodies  only, 
and  which  had  never  exifted  had  it  not  been  for  thofe  peculiar  vertues.  When¬ 
ever,  for  inftance,  the  Loadftone,  and  Iron  touched  by  the  Loaftone, 
come  near  one  another,  what  fwift,  and  furprizing  motions  are  immediately 
produced,  which  are  no  where  to  be  feen  in  nature  befides  ?  Now  that  Che¬ 
miftry  is  much  more  likely  to  help  us  to  the  knowledge  of  thefe  particular  qua¬ 
lities  than  any  other  Science  is  evident  paft  all  difpute;  as  this  Art  is  vaftly 
the  beft  fuited  to  the  difpofing  of  Bodies  towards  thefe  kind  of  Difcoveries. 

We  may  very  juftly  therefore  conclude,  that  of  all  Arts  ours  is  the  principal, 
and  moft  efficacious  in  the  promoting  of  natural  Knowledge.  A  perfon  that 
is  matter  of  this,  v/ill  in  reality  make  ufe  of  his  Knowledge  for  the  producing 
of  its  proper  phyfical  Effects,  and  not  fit  down  fatisfied  with  fubtle  words,  or 
idle  fpeculations.  When  the  Chemift  explains  to  you  the  nature  of  Glafs,  he 
at  the  fame  time  teaches  you  the  fure  way  of  making  it.  If  he  talks  to  you 
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of  Fermentation,  he  gives  you  an  inftance  of  it  likewife  to  make  it  more  evi¬ 
dent.  In  fhort  he  never  pretends  to  any  thing  more,  than  what  he  is  willing 
to  let  you  fee  he  is  able  to  perform.  He  don’t  trouble  his  head  with  fruitlefs  In¬ 
quiries  into  ultimate  caufes  ;  the  prefent  caufes  of  things  are  what  he  ftudies, 
and  what  he  teaches.  He  never  invokes  Demons,  Hobgoblins,  or  Spirits,  to 
his  afiiftance  ;  but  performs  all  his  Operations  by  the  fimple  application  of 
natural  Bodies  to  one  another.  Nor  does  he  concern  himfelf  at  all  about  fub- 
ftantial  forms  ;  but,  more  to  thepurpofe,  takes  pains  to  difcover  to  us  by  their 
effedts,  thofe  peculiar  qualities  and  powers  which  nature  has  implanted  in  every 
particular  Body  *,  and  then  informs  us  how  we  may  make  ufe  of  them  for  the 
performing  many  furprizing  Operations.  Nor  will  he  ever  when  at  a  lofs,  fly  to, 
and  take  refuge  in  occult  qualities  ;  no,  inftead  of  that,  by  the  help  of  his  Art, 
he  will  fearch  out,  and  difcover  thofe  effedts,  which  are  falfly  afcribed  to  thofe 
names,  and  then  produce  them  into  pradtice.  The  creation  of  the  feeds  of 
things,  and  the  proper  formation  of  every  Body  in  its  firfl  original,  he  rea¬ 
dily  confeffes  he  is  not  acquainted  with ;  but  takes  a  great  deal  of  care  to  ob- 
ferve  all  the  appearances  that  arife  thence,  and  having  faithfully  colledted 
them,  makes  a  prudent  ufe  of  them  in  the  managing  and  changing  of  natural 
Bodies.  Thefe  happy  fruits  is  Chemiftry  capable  of  producing  for  the  fervice 
of  the  Philofopher  •,  and  this  Art,  was  it  properly  cultivated,  would  lead  us 
to  that  knowledge  of  natural  things,  which  the  famous  Lord  Bacon  fo  much 
wifhed  for,  and  gave  us  a  fketch  of,  and  which  afterwards,  upon  the  beautiful 
defign  of  that  great  Matter,  was  improved  and  carried  on  by  the  immortal 
R  obert  Boyle. 

The  ufe  of  Chemiftry  in  Phyftc. 

The  peas  Now  all  that  has  been  afferted  of  the  ufefulnefs  of  Chemiftry  in  natural  Phi- 
chemiftfy  lofcphy,  will  hold  equally  true  in  the  Art  of  Medicine :  For  this  treats  of  the 
in  the  medi-  Human  Body,  and  the  powers,  and  effedts  of  other  Bodies  upon  it,  neither  of 
sinai  Art,  which  can  be  thoroughly  underftood  without  the  afiiftance  of  Chemiftry.  It  will 
not  however  fuit  with  our  prefent  defign  to  enter  into  this  affair  too  minutely, 
and  therefore  we  fhall  only  curforily  hint  at  fome  of  its  fervices  in  this  Science. 
As  it  teaches  Chemiftry,  then,  alone  informs  us,  that  the  firft  Elements  of  which  the  folid  parts 
turfoAhe  the  Body  are  compounded,  are  a  mere  Earth  firmly  united  together  by  an  oily 
Solids,  glutinous  matter,  which  cannot  be  feparated  from  them  but  by  the  extreme  force  of 
an  open  Fire.  ’Tis  this  teaches  us  too,  that  Water  alfo  infinuating  itfelf  among 
thefe  Elements,  ferves  to  bind  them  together,  and  being  confolidated  and  con¬ 
creted  with  them  will  not  be  expelled  without  a  great  deal  of  difficulty.  ’Tis 
this  farther  that  firft:  explained  to  us  the  origin  of  this  Earth,  Oil,  Water,  and 
all  the  humours  of  the  animal  Body,  from  the  Aliments  it  receives,  thefe  being 
firft:  carefully  examined  according  to  Art*,  of  which  without  this  afiiftance  we 
And  Fluids,  fhould  have  been  intirely  ignorant.  And  as  for  the  parts,  kinds,  powers,  and 
changes,  obferved  in  thefe  humours,  who  can  give  any  tolerable  account  of  them 
without  a  thorough  acquaintance  with  this  Science?  And  laftly,  as  there  is  a 
certain  degree  of  Heat  that  conftantly  accompanies  a  perfedt  ftate  of  health, 
which  now  a-days  we  are  able  to  determine  by  the  Thermometer  ;  and  as 
this  when  rightly  difcovered  is  the  true  meafure  of  its  adtive  power  :  Chemiftry 
l  far  excels  all  other  Sciences  in  explaining  the  proper  effedts  of  this  Heat. 


*Tis  true,  indeed,  that  Mechanics,  Hydroftatics,  Hydraulics,  and  the  other  .In  which 
parts  of  Natural  Philofophy,  help  us  to  the  knowledge  of  a  great  many  things  makmhe 
that  happen  in  the  animal  Body,  whilft  it  continues  in  a  ftate  of  health ;  but  moft  ufeful 
then,  Chemiftry  leads  us  to  a  great  many  likewife,  that  we  could  not  pofiibly  dlf<ovetic!* 
have  learn’d  any  where  elfe:  So  that  we  are  oblig’d  to  confefs,  that  there  are 
abundance  of  truths,  andthofeof  the'greateft  importance  too,  in  the  whole  phyfio- 
logical  branch  of  Medicine,  that  we  could  never  come  at,  without  the  aflift- 
ance  of  the  chemical  Art.  But  the  greateft  glory  of  this  valuable  Art  confifts  in 
its  being  able  to  difcover  and  corred  thofe  errors,  which  fome  whimfical  dablers  And  corrects 
in  Chemiftry  had  introduc’d  into  Medicine,  as  Boyle,  Bohn ,  Hoffman,  Homberg, itsowner' 
and  others,  have  by  beautiful  examples  made  appear.  Thofe  vain,  trifling  r°rs° 
Chemifts,  were  certainly  in  the  wrong,  when  they  pretended  by  their  Art  alone 
to  explain  phyflology  in  all  its  parts  ;  nor  however  are  they  lefs  miftaken, 
who  imagine  they  can  do  the  fame  thing  without  it.  No  ;  let  Anatomy  faith¬ 
fully  defcribe  the  parts,  and  ftrudure  of  the  Body  ;  let  the  Mechanic,  by  his 
particular  fcience,  examine  the  Solids,  whilft  Hydroftatics  helps  us  to  the  laws 
of  Fluids  in  general  ;  and  the  adions  of  them,  as  they  move  through  given 
canals,  are  explained  to  us  by  that  beauiful  Science  Hydraulics;  and  laftly, 
let  the  Chemift  add  to  all  thefe,  whatever  his  Art,  when  fairly  and  carefully 
apply’d,  has  been  able  to  difcover:  And  then,  if  I  am  not  miftaken,  we  fhall 
have  a  complete  account  of  the  phyfiological  part  of  Phyfic. 

Nor  is  Pathology,  as  I  apprehend,  lefs  beholden  to  the  chemical  Art  than  aims  Pa* 
the  former.  Would  you  underftand  the  caufes,  modes,  andeffeds  of  the  de- thol°sy“ 
generation  of  the  humours  in  the  animal  Body  ?  Would  you  know  how  the 
juices  are  vitiated,  when  they  move  too  flowly,  are  perfedly  at  reft  in  their 
veflels,  or  run  out  of  them,  and  ftagnate  in  the  cavities  ?  Or  would  you  form 
a  juft  notion  of  the  alterations,  that  the  Oils,  Salts,  Spirits,  and  Earth,  that 
are  mixed  with  our  Fluids  undergo,  when  they  circulate  through  the  Arteries 
with  too  great  rapidity  ?  You  muft  go  to  Chemiftry,  and  that  only,  for  your 
information.  Here  too  you  will  plainly  difcover,  what  Acrimony  there  is  in  the 
Body,  how  many  forts  of  it  there  are,  whence  it  had  its  origin,  and  what  are  the 
effects  of  it  after  it  is  produced  ;  which  in  vain  you  will  feek  for  any  where 
elfe.  This  will  inform  you  farther,  how  the  conftituent  parts  of  the  Blood  are 
compaded  together,  and  by  what  means  they  are  again  refolved.  And  laftly, 
here  you  may  learn  the  nature  of  Pus,  Ichor,  Sanies ,  virulent  Fluids,  and  a  pu¬ 
trid  Gangrene,  and  what  is  the  certain  event  of  a  Sphacelus.  Now  learch  after 
thefe  things  in  any  other  way,  and  I  am  certain,  with  your  utmoft  endeavours, 
you  will  never  be  able  to  give  any  tolerable  account  of  them :  Nay,  the  very 
Difeafes  of  the  Bones  themfelves  cannot  be  rightly  underftood,  without  calling 
to  our  afilftance  the  labours  of  the  Chemifts. 

But  fome  perfons  will  be  ready  to  fay,  we  allow  you,  indeed,  that  Chemi-  of  ufe  m 
ftry  may  be  of  fervice  in  the  phyfiological,  and  pathological  parts  of  Medi-  Semi&CiCC* 
cine ;  but  as  to  that  part  which  treats  of  the  ftgns  of  Health,  Sicknefs,  and 
Life,  this  was  cultivated  fo  accurately  by  the  ancient  Greeks,  that  there  can  be 
no  room  left  for  its  afilftance  here.  To  this  we  anfwer.  It  cannot  be  denied, 
but  that  they  did  take  an  infinite  deal  of  pains  in  colleding  together  the  Signs 
ot  Difeafes,  and  afterwards  communicated  them  with  as  much  integrity  ;  but 
ftill,  all  their  labours  were  confined  to  the  examination  of  thofe  things  only, 
x  which 
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which  nature  fpontaneoufly  offered  to  their  obfervation.  In  this,  we  confefs, 
they  were  furprizingly  careful  and  accurate,  even  to  that  degree,  that  they 
fcarce  left  any  thing  to  be  added  by  thofe  that  came  after  them.  All  thefe 
things  therefore  muff:  the  Chemift  borrow  from  them,  and  them  only,  before 
he  pretends  to  make  ufe  of  his  Art  for  gaining  a  knowledge  of  Difeafes  •,  and 
thefe  he  muff:  gratefully  acknowledge,  as  the  effe<fts  intirely  of  their  wifdom. 
But  then,  if  we  would  rightly  underhand  what  every  individual  fign  truly  fig- 
nifies,  we  fhall  be  at  a  lofs  without  the  afliftance  of  our  Art,  which  alone  is 
able  clearly  to  explain  it.  This  I  could  particularly  demonftrate  in  every  An¬ 
gle  inftance,  would  the  nature  of  our  prefent  bufinefs  admit  of  it.  But  to  men¬ 
tion  only  a  few.  The  Ancients  knew,  that  the  more  frequent  Pulfe  of  the  Arteries, 
was  a  certain  indication  of  a  prefent  Fever;  and  taught  us,  that  the  degree 
of  it  was  to  be  meafured  by  the  number  of  ftrokes  within  a  given  time:  By  this 
means  they  tell  us,  the  native  Heat  is  increafed,  the  radical  Moifture  deftroy’d  ; 
and  hence,  according  to  the  different  degrees  of  it.  Life  itfelf  is  brought  more 
or  lefs  in  danger.  The  famous  Harvey  has  farther  inform’d  us,  that  the  quick- 
nefs  of  the  Pulfe  is  owing  to  the  more  frequent  reception  of  the  vital  Blood 
from  the  Veins  into  the  Heart,  and  expulfion  of  it  thence  into  the  Arteries : 
And  here  their  obfervations  refted,  nor  ferv’d  us  any  farther.  The  Chemift, 
however,  by  the  afliftance  of  unexceptionable  experiments,  is  ftill  able  to  pro¬ 
ceed,  and  teaches  us,  that  by  this  increafe  of  Heat  from  the  celerity  of  the  Pulfe, 
the  more  fluid  parts  of  the  Humours  mud  necefiarily  be  diflipated,  and  the  re¬ 
mainder  infpiflated  ;  that  the  Oils  will  be  diffolv’d  and  mix’d  with  the  Blood, 
and  by  the  attrition  they  fuffer  in  the  courfe  of  circulation,  will  become  acrid, 
volatile,  and  putrid,  and  in  this  condition,  being  ftrongly  prefs’d  againft  the 
fine  veflfels  of  the  Brain,  will  of  confequence,  wonderfully  difturb  it,  nor  will 
be  eafily  again  difengag’d  from  their  union  with  Blood  ;  that  the  Salts  of  the 
Humours  will  lofe  their  natural  ineptitude  to  motion,  and  become  almoft  vo¬ 
latile  ;  from  an  innocent,  mild,  difpofition,  will  grow  vaftly  acrimonious  ; 
and  change  their  foft  faponacious  quality  into  a  fiery,  corrofive  one,  and  be¬ 
come,  as  fome  have  aflerted,  a  perfed:  Alcali.  By  this  means,  therefore,  the 
Chemift  comes  to  a  right  underftanding  of  this  Sign  ;  and  at  the  fame  time 
explains  to  us  the  ufe  of  it.  With  regard  to  the  Urine,  the  Ancient  Phyfici- 
ans  were  very  careful  in  infpeding  it,  in  order  to  difcover,  if  poflible,  the  in¬ 
ternal  difpofition  of  the  Body,  and  the  more  occult  Symptoms  of  Difeafes  ;  and 
the  Moderns  are  obliged  to  do  the  fame:  But  of  what  lervice  has  this  been  to 
Phyfic?  certainly  of  very  little,  as  the  judgment  form’d  from  thence  is  very 
precarious  :  But  let  now  a  Phyfician,  that  is  verfed  in  Chemiftry,  examine  it 
according  to  the  rules  of  that  Art,  and  how  many,  and  how  ufeful  will  be  his 
difcoveries?  The  quantity,  colour,  tafte,  contents,  whether  fwimming  at  top, 
the  middle,  or  fubfiding  to  the  bottom,  and  the  fpume,  will  make  appear  the  true 
difpofition  of  the  Water,  Salt,  Oil,  and  Earth  in  the  Urine,  and  confequently  in 
the  Blood  at  that  time  ;  and  hence  they  difcover  to  us  the  intimate  diforders  of 
the  Humours,  which  are  otherwife  out  of  our  reach,  and  ferve  as  Prognoftics, 
to  point  out  to  us  the  good  or  bad  event,  that  in  a  fhort  time  is  likely  to  fol¬ 
low.  Here  therefore,  and  here  only  can  the  Phyfician  truly  learn,  both  how  to 
manage  the  prefent  Symptoms,  and  forefee  and  provide  againft  future  events, 
in  fuch  a  manner,  that  nature  may  be  fupported,  and  not  left  to  fink  under 

them. 
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them.  *Tis  the  Chemift,  farther,  that  is  alone  capable  of  accurately  diftinguifh- 
ing  by  their  Signs,  the  true  nature  of  fweat,  pus,  ichor ,  the  fputa ,  and  the  ex¬ 
crements  difc  harg’d  by  ftool :  Not  that  he  is  able  to  perform  all  this  by  the  af- 
fift  :nce  of  his  own  Art  alone  ;  but  when  to  this  he  likewife  joins  a  competent 
knowledge  of  Medicine,  then  it  is  he  becomes  truly  qualified  to  difcover,  by 
the  help  of  them  both  together,  a  great  many  things,  which,  otherwife,  mua 
certainly  have  efcaped  our  obfervation.  And  it  were  much  to  be  wifhed, 
that  thole  Gentlemen  of  the  faculty,  who  are  fuch  enemies  to  the  Chemifts, 
would  confider  this  affair  in  a  proper  light  ;  and  then  they  would  not  fo  rafhly 
condemn  an  Art,  whofe  affiftance  may  be  of  fervice  to  Medicine,  but  cannot 
poffibly  do  it  any  prejudice.  We  confefs,  indeed,  that  fome  of  the  chemical 
Profeflion  have  done  a  great  deal  of  mifchief,  by  boldly  venturing  upon  the 
practice  ofPhyfic,  without  fufficiently  underftanding  it;  but  then,  this  was 
the  fault  of  the  Men,  and  not  of  the  Science. 

Again,  its  impoffible  for  any  perfon  rightly  to  determine  the  diet  that’s  pro-  Nor  left  i& 
per  for  people  in  health,  unlefs  he  knows  what  kind  of  corruption  our  meat  and  DlEtetlcs* 
drink  will  naturally  undergo,  from  the  peculiar  temperament  of  the  Body  that 
receives  them,  or  the  particular  degree  of  exercife  to  which  it  is  accuftomed. 

In  running-footmen,  hufbandmen,  and  all  perfons  ufed  to  hard  labour,  fifh, 
and  frefh  meats,  putrify  immediately  from  the  violent  motion  of  their  Bodies, 
if  they  are  not  eat  with  a  good  deal  of  Salt:  For  fuch  therefore,  brown  Bread 
inclining  to  be  fowerifh,  Corn  food,  Milk,  and  Fifh  or  Flefh  dried  in  the  Air 
or  Smoke,  and  well  feafoned  with  Salt,  or  Vinegar,  is  the  beft  food;  as  Wa¬ 
ter,  or  ftale  fmall  Beer,  is  the  m oft  proper  drink:  For  fince,  by  this  exceffive 
motion,  the  Bile,  and  the  whole  mafs  of  Blood,  neceftarily  tend  towards  putre¬ 
faction,  thismuft  be  guarded  againft  by  thofe  foods,  which  by  their  acidity,  falt- 
nefs,  or  firmnefs,  are  leaft  difpofed  to  this  kind  of  corruption.  On  the  contra¬ 
ry,  your  pale  ftudious  perfons,  who  fit  long  at  their  books,  and  deny  them- 
felves  proper  exercife,  fhould  eat  only  thofe  meats  that  are  eafift  of  digeftion, 
and  are  fooneft  converted  into  the  proper  nature  of  the  animal  Humours :  For 
thefe  therefore,  as  Chemiftry  teaches  us,  the  fofter  kinds  of  frefh  meat,  fifh, 
and  eggs,  with  a  little  fait,  are  the  moft  convenient.  And  in  fnort,  if  there’s 
any  Science  that  truly  explains  the  nature  of  our  Meat,  and  Drink,  their  Matter, 
and  the  method  of  pickling  and  preparing  them  ;  Motion,  Sleep,  the  Excre¬ 
tions  ;  and  thofe  paflions  of  the  Mind,  that  are  of  fervice  towards  the  prefer- 
vation  of  Health  ;  it  is,  beyond  all  contradiction,  that  of  Chemiftry. 

If  we  confider,  laftly,  the  Therapeutick  part  of  Medicine,  we  fhall  find,  that  But  pnnu- 
the  chemical  Art  is  here  of  vaft  fervice  alfo  :  For  where  fhall  we  procure  a  xherapeu- 
fuitable  diet  for  our  patients?  Where  fhall  we  find  Medicines  proper  for  fup-  tics, 
porting  of  life,  or  recovering  of  health  ?  Or  where  fhall  we  be  furnifh’d  with 
thofe  Remedies  that  are  capable  of  correcting  things  foreign,  and  hurtful  in 
the  Body,  or  expelling  them  out  of  it  ;  or  that  will  foften  and  footh  whatever 
is  fo  fharp  or  ftimulating  ?  I  fay,  how  fhall  we  come  at  all  thefe,  except  by 
fuitable  helps,  which  Chemiftry  chiefly  explains ;  which  that  alone  digefts  in 
order,  and  beft  adapts  to  their  proper  ufes  ?  And  indeed,  it  would  be  nothing 
abfurd,  lhould  I  affert,  that  it  is  this  Art  that  moft  accurately  points  out  to  us 
thofe  methods,  by  which  we  may  learn  from  the  Symptons  of  the  fick,  whether, 
in  what  manner,  and  by  what  methods,  v/e  ought  to  act,  in  order  to  fecure 
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and  eftablifh  the  life  of  the  patient,  and  to  corred  or  remove  both  the  caufe 
of  the  Difeafe,  and  the  Difeafe  itfelf.  And  here  give  me  leave  to  recommend 
to  your  reading  thofe  things  I  formerly  wrote,  de  Methodo  Medendi ,  for  the 
life  of  young  Phyficians. 

Now  the  truth  of  what  has  been  afferted,  is  confirmed  by  the  authority  of 
the  great  Lord  Verulam ,  who  by  experiments,  being  thoroughly  convinced  of 
it,  every  where  ftrenuoufly  recommends  the  chemical  Art,  as  proper  for  the 
fully  completeing  every  branch  of  Medicine.  I  might  mention  too  the  illuftri- 
ous  Boyle,  who  in  his  elaborate  pieces,  The  Sceptical  Cbemift ,  which  he  himfelf 
inlarg’d  and  illuftrated,  Ot  the  uncertain  fuccefs  of  Experiments ,  Of  fpecific  Re¬ 
medies ,  Of  the  hiftory  of  human  Blood,  Of  the  ufefulnejs  of  experimental  Philofophy , 
Of  the  mechanical  production  of  Qualities ,  and  a  great  many  other  Trads,  has 
evidently  demonftrated  the  ufe  of  Chemiftry,  in  every  part  of  Phyfic.  It  is  need- 
lefs  fure,  after  thefe  two,  to  mention  any  body  elfe :  However,  for  your  farther 
fatisfadion,  you  may  confult  the  Philosophical  FranfaCiions  of  the  Englifh ,  and 
the  Memoirs  de  l’  Acad,  roy  des  Sc.  of  the  French ;  and  there  you  will  fee  how  in- 
duftrioufly  this  Art  has  been  cultivated  for  the  improvement  of  the  knowledge 
of  Medicine.  But  the  Epbemerides  of  the  Germans  are  particularly  ftor’d  with 
elegant  arguments  to  the  fame  purpofe.  It  is,  however,  our  great  misfortune, 
that  the  moft  expert  and  learned  Phyficians,  have  very  feldom  been  thoroughly 
acquainted  with  Chemiftry  ;  as  on  the  other  hand,  the  greateft  matters  of  Che¬ 
miftry  have  hardly  ever  had  a  true  notion  of  Phyfic,  to  the  great  detriment  of 
both  thefe  noble  Arts.  John  Bohn ,  and  Frediric  Hoffman ,  indeed,  excell  in  both  ; 
and  by  this  means  diftinguifh  themfelves  above  all  the  reft,  and  deferve  the  high- 
eft  praifes.  I  don’t  mention  with  thefe  Otto  Tacbenius ,  and  Francis  de  le  Boe 
Sylvius  ;  becaufe  out  of  an  exceftive,  and  rafh  fondnefs  for  the  chemical  Art, 
they  would  not  allow  it  to  be  thefervant  of  Medicine;  but  judging  more  from 
their  own  inclination,  than  the  nature  of  the  thing,  would  have  it  her  miftrefs. 
Whatever  I  have  been  able  to  colled:  from  this  Art,  that  may  be  fafely,  and 
ufefully  applied  to  Phyfic,  you  have,  in  a^little  Treatife  I  wrote  De  cognofcendis 
iF  curandis  Morhisf  and  in  my  Materia  Me  die  a ,  which  I  publifhed  afterwards. 

Ufejulnefs  of  Chemiftry  in  the  Mechanic  Arts. 

chemiftry  By  which  are  commonly  underftood  thofe  Arts,  that  are  cultivated  and  per- 
MeXifta.  formed  by  manual  operation,  and  which  are  perfedly  different  from  that  mecha¬ 
nical  Science  that  is  the  bufinefs  of  the  Geometrician,  which  explains  the  pow¬ 
ers  of  Bodies,  from  the  properties  that  belong  to  Bodies  in  general.  To  this 
latter,  Chemiftry  is  of  no  manner  of  fervice  ;  but  the  former,  which  confift  in 
the  managing,  and  changing  of  Bodies,  are  very  much  promoted  by  it. 

To  Paint-  The  Art  of  Painting,  which  by  Colours  can,  to  the  life,  truly  exprefs  all 
jng.  vifible  objeds,  and  hence  is  able  to  reprefent  the  moft  beautiful  parts  of  the 
creation,  and  tranfmit  them  down  to  pofterity,  is  of  fo  fine  and  noble  a  nature, 
that  it  has  always  been  honoured  with  the  regard,  and  efteem  of  Princes.  Confult 
on  this  head  Junius ,  in  that  vaftly  laborious  work,  De  PiCtura  Veterum.  Now 
this,  tho’  it  receives  the  affiftance  of  a  great  many  other  Arts,  yet  in  that  part, 
which  confifts  in  the  preparation  of  beautiful,  and  durable  Colours,  Chemiftry 
very  far  excells  them  all :  A  few  examples  of  this  will  be  fufficient.  The  Pig¬ 
ment,  called  the  Ultramarine ,  which  is  of  fo  charming  a  blue,  and  infinitely 

lafting. 
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lafting,  is  prepared  from  the  Lapis  Lazuli ,  intirely  by  the  help  of  Chemiftry. 

The  common  Blue  Smalt  likewife,  is  a  beautiful  production  of  the  fame  Art. 

See  Antonius  Neri.  L.  VII.  115.  and  Dr.  Merrel' s  Notes  upon  the  fame. 

What  is  it  that  the  greateft  mailers  of  Painting  are  fonder  of,  than  a  fine  dura¬ 
ble  Green  ?  Why  the  lovely  Ultra-marine  Blue,  mixt  with  a  holding  Yellow, 
will  give  you  one  that  will  retain  its  beauty  for  many  ages.  Was  it  not  there¬ 
fore  for  Chemiftry,  Painting  would  intirely  want  thefe  two  delightful  Colours. 

What  fhall  we  fay  of  thofe  Colours,  called  Laccce ,  which  are  chemically  pre¬ 
pared  by  coCtion,  and  precipitation  ?  Do  not  thefe,  by  their  brightness  and 
clearnefs,  give  Pictures  a  vaft  deal  of  luftre  and  beauty  ?  But  for  thefe,  we  are 
intirely  indebted  to  Chemiftry,  as  you  may  fee  in  the  fame  Neri  L.  VII.  116. 

120. 

Not  to  mention  Cinnabar,  Orpiment,  Ochre,  or  that  Preparation  of  Bones 
that  the  Painters  make  ufe  of,  which  is  made  by  calcining  them  in  a  clofe  vef- 
fel  to  an  intenfe  Blacknefs.  It  appears  therefore  evident,  that  tho*  the  Arts  of 
Chemiftry,  and  Painting,  are  in  their  nature  perfectly  different,  yet  this,  with¬ 
out  the  affiftance  of  the  former,  would  want  its  greateft  ornaments:  Nor  in¬ 
deed,  could  the  Painter  well  do  without  it ;  tho’  the  Chemift  Hands  in  no  man¬ 
ner  of  need  of  the  Art  of  Painting. 

Theinduftry  of  the  Chemifts  has  difcover’d  an  invention,  by  which  they  are  in  Enamel- 
able  to  incruftate  Metals,  Gold  in  particular,  with  molt  pleafant,  beautiful lins' 
Pigments,  which  Ihine  like  Glafs,  and  are  compofed  chiefly  of  a  metalline  or 
glafiy  Matter,  and  a  moft  penetrating  fix’d  alcaline  Salt.  Thefe,  they  call 
Emaujla ,  Amaufa ,  Efmaillades ,  Smalta,  Enamels  ;  which  by  the  brightnefs,  and 
elegant  variety  of  their  Colours,  are  vaftly  agreeable  ;  nor  will  any  length  of 
time  deftroy  them.  Confult  again  the  famous  Neri  in  all  his  fixth  Book>  and 
you’ll  think  your  time  very  well  employ’d  •,  but  more  particularly  Ifaac  Hol- 
landus ,  who  has  treated  fo  largely  and  finely  of  this  noble  Art,  which  vies 
with  the  moft  magnificent  tefifelated  works  of  antiquity.  It  is  certain,  the  fair 
Sex  are  indebted  to  it  for  moft  of  their  valuable  ornaments. 

There  is  yet  a  third  fort  of  Painting,  viz.  that  upon  Glafs,  which  is  exceed-  inftamin* 
ing  beautiful,  reprefenting  its  figures  in  Colours  that  are  wonderfully  ftrong, ofGia^ 
and  at  the  fame  time  tranfparent.  A  noble  inftance  of  this  furprizing  Art, 
we  have  in  the  Windows  of  a  Church  at  Lergou ,  in  our  Province  of  Holland , 
which  now-a-days  can  hardly  be  imitated.  For  formerly  they  w?ere  matters 
of  a  particular  method,  by  which,  after  they  had  laid  their  Pigments  on  the 
Glafs,  they  could,  by  the  affiftance  of  Fire,  vaftly  heighten  their  Colours, 
and  difpofe  them  to  a  perfect  tranfparency,  and  at  the  fame  time  make  them 
penetrate  into  the  very  fubftance  of  the  Glafs,  without  running  beyond  their 
proper  lines,  or  confounding  themfelves  in  the  leaft  with  one  another.  And 
indeed,  I  don’t  fee  that  any  thing  can  poflibly  be  invented  more  curious,  and 
ornamental,  for  the  decorations  of  Courts,  and  Churches.  We  have  not,  how¬ 
ever,  a  great  deal  of  reafon  to  hope,  that  this  Art  will  ever  be  again  retriev’d, 
unlefs  the  Chemifts  will  diligently  employ  all  the  productions  of  their  Art,  in 
order  to  difcover  it. 

Akin  to  Painting,  is  the  Art  of  Dying,  which  confifts  chiefly  in  tinging  fo  Dying* 
Silk,  Cotton,  Flax,  and  Wool,  with  beautiful  Colours,  and  fo  furnifhes  us 
with  curious  Garments,  Tapeftry,  Banners,  &c.  Now  this  Art  depends  prin- 

I  cipally 


Elements  of  Chemistry,  Part  II. 

cipally  upon  three  things.  Firft,  the  materials  to  be  dy’d  muft  be  perfe&ly 
clean’d,  that  they  may  eafily  fuck  in,  and  retain  the  Dye  ;  which  is  done  by 
foaking,  beating,  and  fcouring  them  with  various  Lixiviums.  And  here,  pu- 
trified  human  Urine,  the  acrimonious  Salt  of  Afhes,  divers  forts  of  Soaps,  and 
the  Gaul  of  Animals,  are  of  principal  fervice.  By  thefe  the  vifeous  kind  of 
Glue  of  the  Silk-worms,  that  firmly  adheres  to  the  threads  of  the  filk,  which 
are  always  double,  is  diluted  and  wafti’d  off,  by  which  means  they  become 
pure,  and  fit  to  receive  their  Colours ;  and  by  thefe  the  fetid  oily  impurities  of 
the  Wool,  and  the  tenacious  greafy  matter,  which  has  long  been  concre¬ 
ted  with  the  Flax,  is  intirely  difeharged.  Now  in  the  choofing,  preparing,  and 
applying  all  thefe  materials,  the  knowledge  of  the  fkilful  Chemift  is  of  a  vaft 
deal  of  fervice,  fo  that  he  is  continually  improving  them  by  the  difeovery  of 
fomething  new,  and  ufeful.  The  fecond  thing  requifite  in  Dying,  is  a  proper 
preparation  of  the  Dye,  that  it  may  perfeftly  penetrate  into  the  fubftance  of  the 
thing  to  be  dy’d,  and  then  may  retain  its  beauty  without  any  alteration.  Cor¬ 
nelius  Drebbelius  of  Alcmar ,  in  our  Province,  a  man  of  remarkable  integrity, 
and  fo  perfe&ly  {kill’d  in  the  moft  profound  parts  of  Chemiftry,  that  he  was 
rank’d  amongft  the  Adeps,  and  was  in  great  efteem  with  one  of  the  Kings  of 
England ,  befides  other  things,  left  behind  in  writing,  a  particular  method  of 
dying  Wool  of  a  bright  flame  Colour  ;  by  which  fecret,  Kufielaer ,  his  Son-in¬ 
law,  afterwards  got  a  great  deal  of  money.  The  rich  Colour  of  Cochineal  may 
be  heighten’d  by  Spirit  of  Nitre,  till  it  is  perfectly  bright  as  Fire  ;  but  then, 
by  its  Acrimony,  it  too  much  corrodes  the  Wool  ;  you  may  fofeen  it,  how¬ 
ever,  by  the  afii fiance  of  Tin,  and  then  you  have  a  Dye  chat  is  no  ways  inju¬ 
rious  either  to  Silk  or  Wool,  whofe  beauty  is  exceedingly  durable.  The  third 
thing  neceffary  in  Dying  is  fine  Colours ;  and  thofe  our  Art  is  capable  of  pro¬ 
curing.  I  remember,  as  I  was  formerly  fhewing  a  famous  Dyer  fome  liquors 
prepared  from  a  folution  of  Copper,  he  feem’d  furpriz’d  at  the  elegance  of 
the  appearance,  and  declared  he  would  give  any  thing  for  thofe  Colours,  were 
it  poffible  to  make  Cloth  take  them  in  their  proper  flrength  and  brightnefs. 
And  no  wonder  ;  for  in  the  Azure,  Violet,  and  Green,  Colours  from  Copper, 
which  at  the  Will  of  the  Artift  are  in  a  moment  made  fuller,  or  paler,  there  is 
fuch  a  vaft  deal  of  beauty  and  variety,  that  any  perfon,  who  had  the  Art  of 
Dying  Wool,  Silk,  Linnen,  and  Cotton,  with  thefe  Colours,  in  fuch  a  man¬ 
ner  as  to  make  them  hold  and  not  fly  off,  might  certainly  get  an  immenfe  fum 
of  money.  It  is  therefore  pad  all  difpute,  that  the  knowledge  of  Chemiftry 
would  be  of  great  fer  vice  to  the  Dyer,  fince  by  the  help  of  it,  he  might  be 
continually  improving  his  Art  by  new  and  beautiful  difeoveries. 

But  if  there’s  any  Art  that  is  greatly  beneficial  to  mankind,  it  is  certainly 
that  of  making  Glafs.  ’Tis  this,  that  by  the  Poliiher’s  affiftance,  fo  comfort¬ 
ably  helps  the  defeats  of  our  Eyes,  and  lengthens  out  our  pleafure  of  reading, 
even  to  great  old  age.  ’Tis  by  this  alone  that  we  are  fecured  from  fcorching 
Heat,  and  piercing  Cold,  kept  free  from  Dull,  and  preferved  from  the  incon- 
veniency  of  the  Wind,  in  our  Houfes,  Coaches,  and  Ships ;  and  at  the  fame 
time  have  light  enough  perfectly  to  did inguifh  the  Objedts  about  us.  Pure 
Glafs  does  not  eafily  {tain,  and  when  it  is,  may  be  clean’d  again  with  all  the  eafe 
imaginable.  This  expofes  to  our  view  the  things  it  inclofes,  and  keeps  them 
for  ages ;  nor  makes  any  alteration  in  them,  or  rarely  fullers  any  from  them. 
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And  indeed,  whatever  is  preferved  in  a  Glafs  vefiel,  that  is  perfectly  clofed,  and 
intire  on  every  part,  becomes  immutable,  and  incorruptible.  Glafs  eludes  the 
power  of  all  corrofives,  even  the  Alcaheft  itfelf,  if  there  ever  was  any  fuch 
thing,  which  it  is  faid  it  is  able  to  confine,  whether  it  boils  in  it,  or  agita¬ 
ted  by  the  Fire  flies  about  in  it ;  whereas  the  Alcaheft  diflolves  every  thing 
elfe  into  a  pure  Water.  Glafs  is  the  principal  inftrument  in  the  Art  of  Che- 
miftry  *,  is  of  a  very  ancient  invention  ;  was  cultivated  chiefly  among  the  Egyp¬ 
tians  ;  in  the  time  of  Tiberius  was  rendered  malleable  ;  and  is  at  prefent,  and 
has  for  fome  ages  palt,  been  made  in  the  greateft  perfection  among  the  Veneti¬ 
ans  and  Engliftj.  And  certainly,  was  it  not  for  its  great  abundance,  it  would 
be  more  valuable  than  any  kind  of  Metal.  Now  the  choice  of  the  Materials  for 
this  ^noble  work,  "the  artful  preparation  of  them,  and  the  proper  mixing, 
melting,  and  bringing  them  to  their  greateft  purity,  depend  fo  much  upon 
Chemiftry,  that  they  really  receive  no  afliftance  any  where  elfe,  but  hence  are 
capable  of  daily  improvement.  From  Flint,  Sand,  and  Stones,  are  made  the 
various  kinds  of  Glafs  ;  and  the  different  methods  made  ufe  of  in  the  burning, 
and  calcining  them,  in  order  to  reduce  them  to  a  Calx,  make  a  vaft  deal  of  dif¬ 
ference  in  their  beauty.  The  diverfiry  of  the  Afhes  too,  as  they  are  procured 
from  Plants  of  various  kinds,  will  make  a  confiderable  alteration  in  its 
goodnefs.  That  made  from  a  pure,  acrid,  fixt  alcaline  Salt,  melted  with  the 
beft  fort  of  Calx  of  Flint-ftones,  is  of  all  the  fineft  and  moft  perf  Ct.  And 
here,  the  more  there  is  of  the  Salt,  and  the  lefs  of  the  Flint,  the  more  fine  and 
perfectly  tranfparent  will  the  Glafs  be:  But  then  its  charms  are  not  of  long 
continuance,  as  it  is  very  ready  to  crack  and  flaw,  either  by  Fire,  or  Water,  by 
which  means  it  lofes  both  its  beauty  and  tranfparency  :  It  is  apt  too  to  damage 
things  that  are  put  in  it,  and  very  often  quite  fpoils  them  5  as  Tea,  which  in 
a  green  Glafs  fuffers  no  manner  of  alteration,  in  the  moft  beautiful  fort  lofes  all 
its  vertue.  For  our  bufinefs  therefore  we  always  choofe  the  green  Glafs,  which 
is  moft  durable,  and  is  compofed  of  a  larger  proportion  of  Sand,  and  a  lefier 
of  Salt,  kept  melted  for  a  confiderable  time  in  a  ftrong  Fire.  But  thefe  hints 
are  fufficient  •,  as  you  may  confult  upon  this  head,  the  valuable  Antonins  Neri 
of  Florence ,  in  his  Book  De  Arte  Vitriaria  ;  the  famous  George  Agricola ,  in  his 
feventh  Book  of  Fofiils  •,  that  celebrated  Engliftman ,  Dr.  Chriftopher  Merrety 
in  his  obfervations  and  Notes  upon  Neri ;  and  John  Kunkel,  who,  at  the  vaft: 
expence  of  that  truly  generous  Prince,  the  Duke  of  Brandenburgs  brought  this 
Artalmoft  to  its  greateft  degree  of  perfection;  as  appears  by  his  commentary 
upon  Neri,  which  he  publilh’d  at  Leipftc  in  4to,  in  the  year  1679  ;  but  more 
efpecially  in  the  TraCt  De  Gernmis  Artificialibus ,  which  is  annexed  to  it. 

There  is  anorher  kind  of  Glafs,  that  is  tranfparent  likewife,  but  at  the  fame  Intj^ing 
time  fo  inriched  with  fo.me  beautiful  Colour,  that  it  almoft  vies  with  the  bright-  Gems? 
eft  natural  Gems.  This  noble  invention  now  owes  its  origin  to  the  chemical 
Art,  and  truly  imitates  nature,  by  intimately  mixing  the  infinitely  divided  par¬ 
ticles  of  Metals  with  the  pureft,  and  moft  perfect  Glafs;  and  by  this  means, 
giving  it  a  lafting  beauty.  So  that,  in  reality,  there  are  fcarce  any  ftones,  va¬ 
luable  on  account  of  their  Colour,  whofe  agreeable  appearance  this  Glafs  can¬ 
not  be  made  to  refemble.  And  indeed,  flhould  ever  any  perfon  happily  im¬ 
prove  the  Art  of  Glafs  to  that  degree,  as  to  be  able  to  increafe  its  weight  by 
Fire  in  a  fefquialter  proportion,  we  may  then,  by  the  afliftance  of  Metals,  make 
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artificial  Gems  of  the  fame  brightnefs,  with  thofe  that  are  the  true  production 
of  nature  ;  for  the  more  denfe  and  folid  the  pellucid  matter  is,  the  ftronger  will 
the  colour  of  the  Metal  appear,  that  is  difperfed  through  it  :  But  as  this  con- 
denfation  of  Glafs  has  hitherto  been  beyond  the  reach  of  Art,  the  fubftance 
of  the  artificial  Gems  is  lefs  denfe  than  that  of  the  natural  ones ;  and  confe- 
quently  the  vibrations  of  the  rays  of  flight  are  more  weak  and  languid,  and 
want  that  vividnefs  that  is  peculiar  to  the  other.  Some  have,  indeed,  attempted 
to  increafe  its  weight  by  a  mixture  of  Lead  ;  but  then,  it  grows  too  foft.  It 
is  well  worth  while  therefore,  for  the  lovers  of  Chemiftry,  to  employ  their  ut- 
moft  endeavours  for  finding  out  a  method  of  condenfing  of  Glafs ;  for  it  cer¬ 
tainly  will  abundantly  recompenfe  all  their  labours.  There  is  yet  a  fecond 
thing  requifite  to  the  perfection  of  artificial  Gems,  and  that  is,  the  giving 
Glafs  fuch  a  degree  of  hardnefs,  that  it  may  not  by  wearing,  lofe  the  luftre 
of  its  polifh,  but  retain  its  beauty,  and  put  on  the  incorruptible  nature  of  a 
natural  Unit.  And  laftly,  when  we  have  communicated  to  it  a  proper  foli- 
dity,  and  hardnefs,  we  muft  afterwards  colour  it  withfome  rich  metalline  Tinc¬ 
tures  ;  and  then,  we  might  by  Fire  form  the  Mafs  thus  prepared  in¬ 
to  multangular  Bodies,  that  would  excell  the  natural  Gems,  both  in  magni¬ 
tude,  and  variety.  For  we  have  an  incredible  number  of  the  choiceft  colours, 
that  might  be  either  intimately  mix’d  with  the  Glafs  when  ’tis  in  fufion  ;  or 
be  difpofed  upon  its  furface,  and  by  the  afiiftance  of  Fire,  be  made  to  pene¬ 
trate  into  its  fubftance,  if  that  ancient  Artlhould  again  be  reftored.  Now  it  is 
Chemiftry  alone  that  furnilhes  us  with  thefe  three  principles,  on  which  the  ar¬ 
tificial  way  of  making  Gems  intirely  depends,  and  gives  us  frequent  opportu¬ 
nities  of  improving  this  beautiful  Art. 

As  the  greateft  mailers,  however,  in  the  chemical  Art,  have  never  been  able 
to  give  artificial  Glafs  a  requifite  weight,  and  hardnefs,  fome  of  the  fubtleft  of 
them  took  it  into  their  heads,  that  the  moll  clear  and  perfectly  pellucid  fof- 
fil  Chryftal,  might  poflibly  anfwer  the  fame  purpofe  ;  for  this  being  naturally 
very  heavy,  and  hard  enough  to  cut  Glafs,  wants  only  colouring  with  fome 
metalline  T in&ure,  without  deftroying  its  tranfparency,  or  the  beauty  of  its 
polifh,  to  make  it  nearly  refemble  natural  Gems.  This  therefore  they  attempted 
by  heating  the  Chryftal  red  hot,  and  then  extinguifhing  it  in  colour’d  Li¬ 
quors  *,  but  the  flaws  that  were  occafion’d  in  this  operation  difappointed  their 
expectation,  which  would  otherwife  in  fome  meafure  have  been  anfwered.  See 
Boyle  of  Gems ,  p.  19.  44.  Others  have  endeavour’d  the  fame  thing,  by  ce¬ 
menting  Chryftals  with  different  kinds  of  Metals,  and  not  without  fuccefs  ;  for 
the  Metal  being  afterwards  melted,  and  forc’d  up  by  Fire,  penetrated  intimate¬ 
ly  into  their  fubftance.  And  it  is  poftible,  that  fome  time  or  other,  there 
may  be  difcover’d  fome  artificial  Pigment  rich  with  a  metalline  Colour, 
which  being  incruftated  over  Chryftal,  may  by  Fire,  be  perfectly  diffufed 
through  its  whole  Mafs,  and  give  it  a  moft  beautiful  brightnefs.  Now  thefe 
methods,  which  feem  the  moft  likely  to  produce  fomething  confiderable  in 
this  elegant  Art,  depend  fo  intirely  upon  Chemiftry,  that  there  is  not  the  leaft 
reafon  to  expeCt  any  afiiftance  in  this  affair  from  any  other  Science, 
la  Metal-  As  for  the  Art  of  Metals,  the  knowledge  of  Chemiftry  is  fo  neceftary  to 
this,  that  it  feems  to  claim  it  wholly  to  itfelf.  I  don’t  mean  here  that  Art, 
which  confifts  in  the  boafted  production,  and  tranfmutation  of  Metals ;  of  this 
"■  .  "  .  “  -  J  fkall; 
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I  fhall  honeftly  relate  thofe  few  things,  I  have,  upon  mature  deliberation,  been 
able  to  difcover,  when  I  come  to  difcourfe  of  the  ufefulnefs  of  the  chemical 
Art  in  Alchemy.  In  this  place  I  would  be  underftood  to  treat  purely  of  that 
Art,  which  teaches  us  how  to  prepare  Metals  for  the  ornaments  and  ufes  of 
life.  Gold,  for  initance,  is  frequently  of  a  pale  colour,  and  that  from  a  great 
many  caufes ;  now  this  the  Chemift,  by  a  cement,  or  Regulus  of  Antimony,  can 
heighten  in  the  Fire  to  a  mod  beautiful  yellow.  This  we  fee  at  prefent  in  the 
gold  coin  of  Holland ,  which  far  excels  all  other  in  its  particular  luftre;  for 
which,  we  are  beholden  to  the  curious  and  peculiar  (kill  of  the  mafter  of  the 
Mint.  The  fame  Metal,  when  it  is  perfectly  pure,  is  from  its  natural  foftnefs 
unfit  for  coining  ;  but  tempered  with  a  proper  alloy  of  Copper  chiefly,  or 
Silver,  it  excellently  anfwers  that  valuable  purpofe.  Silver,  in  like  manner, 
is  too  foft,  and  dudtile,  either  for  coin,  or  the  common  ufes  of  life  ;  but  is 
eafily  rendered  fit  for  both  by  a  due  admixture  of  Copper.  ’Tis  needlefs  to 
mention  Brafs,  which  is  a  compofition  of  Copper  and  Lapis  Calaminaris ,  and 
much  refembles  Gold  in  the  brightnefs  of  its  colour  ;  or  that  Metal  made  of 
Copper  and  Zincq,  called  Prince  Robert' s  Metal,  which  being  nicely  gilt  vies 
in  luflre  with  the  moft  beautiful  Obrizum  Gold.  As  for  the  Art  of  Gilding 
tire  bafer  Metals  with  Silver,  or  Gold,  how  curious  is  that  Art,  and  how  va¬ 
luable?  Thefe  now  are  all  inftances  of  the  fervice  of  Chemiftry  in  the  metallic 
Art  ;  and  though  they  are  few  indeed,  yet  they  fufficiently  demonftrate  what 
an  infinite  number  of  effects  might  be  produced,  would  the  fkilful  Chemift 
make  a  proper  ufe  of  his  Art  in  the  various  compofitions  of  Metals.  Nor 
even  in  this  affair  don’t  Medicine  receive  fome  advantage  ;  witnefs  the 
cups  made  of  Regulus  of  Antimony  tempered  with  other  Metals,  which  com¬ 
municate  a  medicinal  quality  to  the  Wine  that  is  put  in  them.  And  it  is 
ten  thoufand  pities  the  famous  Van  Helmont  fhould  have  been  fo  unkind  to  his 
poor  fellow  creatures  in  diftrefs,  as  to  conceal  from  us  the  Art  of  making  a 
particular  Metal,  which  he  tells  us  made  into  rings,  and  worn  only  whilft  one 
might  fay  the  Lord’s  Prayer,  would  remove  the  moft  exquifite  htemorrhoidal 
pains,  both  internal  and  external,  quiet  the  moft  violent  hyfteric  diforders, 
and  give  eafe  in  the  fevereft  Spafms  of  the  Mufcles.  p.  745.  §  39.  ’Tis  right, 
therefore,  I  think,  to  profecute  Inquiries  of  this  nature;  for  there  is  very  fre¬ 
quently  fome  hidden  vertues  in  thefe  Compofitions ;  -and  we  may  make  a  vaft  many 
Experiments  of  this  kind  without  any  danger  or  inconvenience.  Metallurgy 
again  ,  that  conlifts  in  the  knowing  and  diftinguifhing  the  foftil  glebes  as  they 
are  found  in  their  lubterraneous  veins,  and  thence  producing  pure  and  perfect¬ 
ly  diftindt  Metals,  depends  intirely  upon  our  Art.  This  is  plain,  even  from 
this  confideration,  that  Chemiftry  owed  its  origin  principally  to  Metallurgy  ;  and 
this,  by  modern  inventions,  it  now  again  vaftly  affifts  and  improves.  But  we 
need  not  ftay  much  upon  this  Head,  if  you  will  carefully  confult  George  Agri¬ 
cola ,  Lazarus  Erkerus ,  John  Rudolphus ,  Glauber ,  and  others,  who  have  for  the 
moft  part  borrowed  what  they  have,  from  thefe.  For  your  greater  latisfadion, 
however,  I  will  give  you  three  or  four  Examples.  It  is  a  known  thing  among 
the  Chemifts,  that  it  is  very  eafy  to  prepare  a  matter,  which  being  mixt  with 
Gold,  Silver,  and  other  Metals  will  render  them  fo  volatile,  that  they  may 
in  a  glafs  veflel  be  brought  over  the  helm  with  a  moderate  heat.  And  ex¬ 
perience  as  certainly  evinces,  that  there  is  very  often  in  the  native  Glebes  that 
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contain  the  richeft  Metals  a  certain  fubftance,  which,  when  the  foffil  is  ex- 
poled  to  the  management  of  the  Fire,  carries  off  a  great  deal  of  the  Metal 
with  it,  to  the  prodigious  lofs  of  the  Owners.  There  is,  for  inftance,  a  vola¬ 
tile,  noxious  Sulphur  very  often  united  with  Gold  aud  Silver,  which  difperfes 
vaft  quantities  of  thefe  Metals  into  the  Air  whilft  they  are  only  torrified  by  the 
Fire.  But  the  induftry  of  the  Chemifts  has  difcovered  certain  methods,  by 
which  they  can  at  once  render  thefe  volatile  Glebes  fo  fixt,  that  they  will 
bear  fufing  in  the  ftrongeft  Fire  *,  and  by  this  means  the  Metals  will  be  fepa- 
rated  from  every  thing  elfe.  You  know  that  Regulus  of  Antimony,  mixt  with 
a  double  quantity  of  the  corrofive  Sublimate  of  Mercury,  will  by  a  gentle 
Fire  be  changed  into  a  fat  fubftance  that  is  extremely  volatile  *,  and  that  this 
by  a  moderate  degree  of  heat  will  rife  in  deadly  Vapours,  and  by  the  repeated 
adion  of  the  Fire  become  at  laft  a  limpid  Oil  that  fumes  fpontaneoufty. 
This,  I  remember,  I  have  frequently  both  explained  to  you,  and  demonftrated 
before  you.  Pour,  now,  upon  this  Oil  an  equal  quantity  of  pure  Water,  and 
it  will  prefentiy  in  a  furprizing  manner  turn  of  a  white  colour,  and  precipi¬ 
tate  a  white  metallic  Calx  of  Antimony,  which  is  fo  capable  of  bearing  the 
Fire,  that  it  may  be  intirely  melted  into  a  mafs  like  Silver,  and  is  the  fineft 
Regulus  of  Antimony  that  Art  can  produce.  Let  us  therefore ,  from  this 
fimple  Experiment,  learn  to  mix  Water  with  the  volatile  Glebes,  and  obeferve 
whether  by  this  manner  of  treating  them,  they  won’t  yield  a  greater  quantity 
of  the  richer  Metals  than  they  did  before.  Iron  likewile  being  added  to  thefe 
Pores  in  their  calcination,  oftentimes  fo  abforbs  the  Sulphur,  that  it  cannot 
carry  off  the  metalline  Particles  along  with  it.  And  the  fixt  alcaline  Salts 
too  have  faved  a  great  deal  of  treafure  by  fubduing  and  refolving  the  Sulphurs, 
or  Acids,  which  being  difperfed  through  the  metallic  fubftance  made  it  volatile 
in  the  Fire.  The  richeft  Silver  Mines  of  Peru  are  unfortunately  infefted  with 
a  pinguious  matter,  which  makes  the  Glebe  of  a  volatile  nature  when  it  comes 
to  the  Fire,  by  which  means  there  was  formerly  an  incredible  quantity  of 
Silver  intirely  loft.  But  the  Chemifts  have  now  inilruded  us,  firft,  to  torrify 
the  Ore  with  a  gentle  Fire,  then,  to  reduce  it  into  powder  and  rub  it  with 
Mercury,  afterwards  to  wafh  it  in  a  proper  manner  with  water,  and  laftly  to 
colled  the  Silver  together  into  one  mafs,  by  putting  the  matter  thus  prepared 
into  a  Retort,  and  forcing  out  the  mercurial  Particles  with  which  it  was  united  ; 
and  fince  this  has  been  pradifed  there  has  been  fcarcely  a  grain  loft  i  by  which 
means  there  is  an  infinite  deal  of  wealth  preferved,  which  would  otherwife 
have  been  difiipated  into  the  Air.  The  difficulty  of  perfedly  feparating  Silver 
from  the  Tin  that  is  found  mixt  with  it,  ufed  to  be  a  matter  of  great  concern, 
both  to  the  Miners,  and  the  perfons  employed  in  the  docimaftic  Art:  But 
fince  we  have  learned  from  the  Chemifts  that  by  the  admixture  of  melted 
Copper  the  Tin  may  be  eafily  difingaged,  and  carried  off,  we  can  colled  the 
Silver  pure  from  the  affies  with  a  great  deal  of  eafe,  and  little  expence.  There 
are  a  thoufand  other  advantages  for  which  Metallurgy  is  indebted  to  the  Art 
of  Chemiftry  ;  but  you  don’t  exped  that  I  ffiould  be  more  particular  upon 
this  fubjed  ;  nor  indeed  will  our  prefent  bufinefs  permit  it. 

Art  Again,  the  chemical  Art  alone  furniffies  us  with  a  great  number  of  inftrumentsof 
War,  that  were  intirely  unknown  to  the  ancients,  and  which,  indeed,  are  fodeftruc- 
£ive  to  the  moderns,  that  we  fhould  have  been  happier  without  their  difcovery.  But 
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as  the  evil  and  reftlefs  fpirits  of  Tome  part  of  mankind  are  perpetually  the  occafion 
of  War,  and  violence i  hence  *tis  abfolutely  neceffary  that  we  ffiould  be  able 
to  repel  force  by  force,  in  order  to  defend  and  fecure  ourfelves ;  and  in  this, 
money  excepted,  the  whole  ftrefs  lies  at  prefent  upon  the  Inventions  of  Chc- 
miftry.  In  the  twelfth  century  Gunpowder  was  found  out  by  Roger  Bacon  in 
England ;  and  with  this  he  imitated  Thunder  and  Lightning,  but  to  the  hap- 
pinefs  of  that  age  did  not  employ  this  wonderful  difcovery  for  the  deftrudlion  of 
his  fellow  creatures.  About  two  hundred  years  after,  Bartholdus  Schwartz  of 
Germany ,  a  Monk  and  Chemift,  accidentally  obferving  the  fudden  expanfive 
power  of  this  powder,  whilft  he  was  preparing  it  for  medicinal  ufes,  immediately 
made  a  trial  of  its  furprizing  force  in  an  iron  Tube,  and  foon  applied  it  to  the 
Art  of  War,  and  taught  it  the  Venetians .  And  indeed  the  whole  force  of  War 
now  a-days  confifts  fo  much  in  this  chemical  Invention,  that  by  the  help  of 
this  the  weakeft  boy  may  overcome  the  moft  valiant  hero ;  nor  is  there  any¬ 
thing,  be  it  ever  fo  ftrong,  that  is  able  to  Hand  againft  its  ftupendous  power. 
The  great  Coehorn^  therefore,  General  of  the  Dutch  forces,  wifely  con fidering 
the  efficacy  of  this  chemical  Difcovery,  immediately  changed  the  whole  Art  of 
War,  and  all  the  methods  of  defence  ;  fo  that  thofe  fortifications  which  were 
formerly  looked  upon  as  impregnable,  are  now  not  able  to  fecure  the  perfons 
that  defend  them,  orpreferve  them  from  danger  even  within  their  own  walls.  And 
indeed  the  power  of  this  wonderful  Powder,  is  yet  more  and  more  to  be  dreaded. 
As  for  that  Powder  which  is  compounded  of  Sulphur,  Nitre,  and  the  burnt 
of  Wine,  the  force  of  it  is  fo  prodigious,  I  can  fcarce  mention  it  with¬ 
out  fhuddering.  Who  can  think  of  the  violent  explofive  faculty  of  Aurunt 
Fulminans ,  and  not  be  aftonifhed  ?  When  we  mix  the  chemical  Oils  of  the 
moft  fragrant  Aromatics,  with  a  liquor  ex  traded  from  Salt  of  Nitre,  we  pro¬ 
duce  fomething  vaftly  more  powerful  than  Gunpowder  itfelf,  which  fponta- 
neoufiy,  without  the  application  of  Fire,  rages  in  a  moft  furious  manner.  And 
laftly,  which  it  gives  me  pain  to  mention,  let  me  here  put  you  in  mind  of  that 
melancholy  accident,  which  happened  in  Germany  from  fome  Balfamum  Sul- 
fhuris  terebinthinatum ,  which  being  unfortunately  quite  flopped  up  in  a  Bolthead, 
the  glafs  burft  by  the  heat  of  the  Fire  with  a  prodigious  explofion,  far  fuperiour 
to  any  of  the  former.  Heaven  grant  that  the  noble  Inventions  of  this  valuable 
Science  may  be  no  farther  improved  by  the  craftinefs  of  mankind  to  the  deftruc- 
tion  of  one  another  ;  the  fear  of  which  obliges  me  to  conceal  many  things,  I 
could  otherwife  mention,  that  are  ftill  much  more  pernicious,  and  deteftable. 

That  the  ancient  Magi  of  Aft  a  were  men  of  fuperiour  wifdom,  I  think  is  fuffi- 
ciently  agreed  by  the  learned  world.  And  that  this  name  has  not  always  figni- 
fied  evil  Agents,  Contrivers  of  mifchief,  and  Slaves  of  the  Devil,  is  evident 
from  the  m xyot  cbro  ccvxr oAwv,  mentioned  by  St.  Matthew ,  who  were  famous 
for  their  knowledge  of  the  Stars,  and  fincerely  worfhipped  the  true  God,  by 
whom  they  were  accepted.  That  they  were  in  great  efteem  too  with  the  Princes  of 
that  country,  in  ancient  times,  and  confulted  in  their  moft  weighty  affairs,  we 
have  related  in  abundance  of  places  of  Hiftory.  And  we  find  that  Zoroajlres 
himfelf,  the  King  of  the  Baffrii,  who  was  the  founder  of  this  fedt,  is  chiefly  ex¬ 
tolled  for  his  knowledge  of  the  heavenly  bodies,  whofe  motions,  and  the  prin¬ 
ciples  of  the  world,  he  is  faid  to  have  lludied  with  a  great  deal  of  application. 
JuJlin,  I.  i.  For  this  reafon  therefore,  as  Cicero  tells  us,  the  Perfian  Kings  ,  were 
z  "  inftructed 
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inftruCted  in  the  Art  of  Magic,  before  they  were  admitted  to  the  government. 
De  Divinat.  I.  91.  And  he  likewife  allures  us,  that  the  Magi  in  Perfia  were 
looked  upon  as  perfons  of  great  wifdom,  and  learning.  De  Divinat.  I.  4 7. 
It  happened  afterwards  that  an  illiterate  fet  of  men,  greedy  of  lame  and  riches, 
endeavoured  by  their  deceitful  cunning,  and  jugling  tricks,  to  imitate  the  pro¬ 
found  knowledge  of  thefe  Wife  Men  ;  but  their  frauds  being  ofcen  openly  de¬ 
tected,  the  Magic  Art  came  to  be  bafely  exploded  ;  which  has  frequently  too, 
though  undefervedly,  been  the  fate  of  Mathematics.  The  employment  of  the 
true  Magi  was  to  fearch  carefully,  and  curioufly  into  nature-,  by  which  means 
they  ofcen  difcovered  things  that  were  concealed  from  the  obfervation  of  others, 
and  which  the  all-wife  Being  deflgned  as  the  proper  rewards  of  laborious  ftudy 
and  application.  Hence  the  ignorant  regarded  them  as  men  endued  with  more 
than  human  knowledge,  which  they  imagined  therefore  they  received  by  the 
intercourfe  and  inftruCtions  of  Daemons,  and  for  that  reafon  paid  them  great 
reverence,  tho’  more  out  of  fear  than  any  real  refpeCt.  And  this  they  were  the 
more  naturally  led  into,  as  it  has  been  a  prevailing  opinion  of  all  ages,  that 
there  are  two  kinds  of  Spirits,  the  one  good,  the  other  evil  j  and  that  thefe 
being  perfectly  fkilled  in  natural  knowledge,  and  moved  the  one  with  love, 
the  other  with  enmity  to  mankind,  endeavour  by  their  fkill  to  allure  them  into 
their  fervice,  the  good,  in  order  to  make  them  happy  *,  the  evil,  with  a  defign 
to  make  them  miferable.  Whether  this  way  of  thinking  be  juft,  or  no,  I  do 
not  here  examine.  The  perfections,  powers,  inftruments,  and  hidden  faculties 
ofnature,  the  production  of  lupreme  Wifdom,  vaftly,  I  confefs,  exceed  my  com- 
prehenfion.  By  that  little  however  which  we  do  know,  we  are  difpofed  to  be¬ 
lieve,  that  there  lies  hid  in  the  bofom  of  futurity,  an  infinite  number  of  things, 
that  will  fome  time  or  other  be  clearly  revealed  to  mankind,  of  which  at  pre- 
fent  there  is  not  the  leaft  fhadow  of  appearance.  Who  can  deny,  that  there 
may  be  beings,  who  have  a  faculty  of  looking  more  intimately  into  nature  than 
the  mod  fagacious  human  mind  was  eyer  capable  of?  Who  can  demonftrate 
but  that  thefe  Spirits,  without  corporeal  afliftance,  may  be  able  to  get  acquainted 
with  Bodies,  underftand  their  powers,  perceive  the  chain  or  order  of  caufes, 
fee  things  prefent,  forefee  things  future,  and  know  things  that  are  paft?  Nor 
is  there  any  abfurdity  in  fuppofing,  that  thefe  Daemons  may  infinuate  their 
thoughts  into  human  minds ;  fince  we  at  prefent  are  no  more  acquainted  with 
the  connexion,  and  mutual  intercourfe  of  thinking  beings,  than  we  are  with 
the  number  of  different  kinds  of  beings,  that  are  endued  with  underftanding, 
will  and  affections.  Nay  even  the  manner  of  motion’s  palling  from  the  mov¬ 
ing  body  into  the  body  it  ftrikes  againft,  is  more  than  we  are  able  hitherto 
to  explain.  Will  any  perfon  dare  to  aflert  that  it  is  impoflible  for  thin  incor¬ 
poreal  images  to  fly  about  in  a  hollow  empty  form,  that  has  in  the  open  Air 
feen  the  SpeClres  reflected  from  a  concave  Speculum.,  which  fo  ftrongly,  and 
perfectly  reprefent  the  dimenfions,  colours,  and  every  thing  that  appears  in 
the  folid  bodies,  that  one  can’t  help  being  furprized  even  though  one  is  aware 
of  it  j  and  yet  if  you  offer  to  touch  them,  you  find  them  a  perfeCt  fhadow  ? 
And  as  our  foul  is  united  to  a  body,  by  whofe  afliftance  it  perceives  things 
without  us,  why  may  not  every  one  of  thefe  volatile  Species  have  a  fpirit  im¬ 
planted  in  it,  capable  of  penetrating,  moving,  and  changing  every  thing  ? 
Whether  thefe  things  arefo,  or  not,  I  don’t  pretend  to  determine ,  ’tis  poflible 
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time  may  difcover  it.  Nor  will  I  aflfert,  that  there  have  been  perfons  who  by 
the  afiiftance  of  Daemons  have  been  able  to  know,  and  do  more,  than  they 
could  have  done  by  their  own  natural  powers;  nor  yet  will  I  abfolutely  deny 
it.  ’Tis  an  argument  of  too  much  prefumption  and  vanity  in  us,  who  fcarcely 
know  any  thing,  to  take  the  liberty  to  fpeak  confidently  of  things  that  are 
far  above  our  reach.  I  would  not  have  you  imagine,  however,  that  I  defign 
by  this  to  perfuade  you  to  believe,  a  parcel  of  old  wives  fables,  the  reveries 
of  idle  perfons,  the  ftories  of  credulous  ones,  or  the  fidtions  of  thofe  that  defign 
to  delude  us.  Nothing  lefs  !  I  am  too  fenfible  that  it  is  with  the  ignorant 
chiefly  that  thefe  things  find  credit;  with  men  of  fenfe  very  rarely  ;  and  that 
always  the  lefs,  the  more  cautious  we  are,  and  the  more  circumfpedtion  we  ufe, 
that  we  are  not  impofed  upon.  As  for  the  foretelling  things  future;  thedifco- 
vering  of  fecrets ;  the  raifing  the  paflions  of  the  mind,  and  fixing  them  upon 
any  objedt  one  has  a  mind  to  ;  the  creating,  removing,  or  aflfwaging  diftempers 
by  numbers,  words,  figns,  figures,  inarticulate  murmurs,  charms,  little  images,  a 
look,  or  laying  on  of  hands  ;  the  changing  one’s  felf,  or  others,  into  different 
forms;  the  making  perfons  invifible  that  are  in  your  company  ;  riding  through 
the  Air  at  one’s  pleafure ;  the  giving  life,  fenfe,  motion,  voice,  and  affedlions 
to  inanimate  beings;  the  calling  up  of  Ghofts,  Daemons,  Spirits,  an^  the  Bodies 
of  the  departed  ;  the  mattering,  driving  away,  and  binding  of  Spedlres ;  the 
obtaining  of  honours  ;  the  finding  of  treafures  ;  the  making  money  always 
return  back  again  into  its  matter’s  pocket ;  the  rendering  Bodies  invulnerable;  the 
getting  the  better  of  one’s  enemies ;  the  fixing  them  like  ftatues  at  one’s  plea¬ 
fure  ;  the  ruling  the  Elements;  the  overcoming  even  nature  herfelf,  fo  that 
neither  Fire  or  Water fhall  have  any  power  over  us;  the  raifing  meteors  in  the 
Air  by  a  command  ;  the  taming  and  governing  the  moft  furious  wild  beafts, 
purely  by  incantation  ;  and  the  producing  ludicrous  appearances  only  with  a  word  ; 
thefe,  and  fuch  like  things,  are  what  the  true  Magi  never  pretended  to,  but 
are  only  the  boafts  of  crazy-headed  people,  which  the  fuperftitious  are  apt  to 
believe,  and  the  wicked  fometimes  invent  in  order  to  delude  the  credulous, 
and  get  them  into  their  power.  Againft  fuch  foolifh  notions  as  thefe,  that  fa¬ 
mous  Author,  whom  I  have  before  mentioned  with  refpedt,  Roger  Bacon , 
wrote  with  a  great  deal  of  ftrength,  and  fhews  us  that  there  is  in  reality  no 
fuch  magic  Art  in  the  world  ;  nor  does  he  believe  there  ever  was.  On  the 
contrary,  he  carefully  inculcates,  that  there  do  actually  refide  in  natural  Bodies, 
certain  latent  and  hidden  powers  implanted  in  them  by  their  Creator,  by  which 
as  wonderful  effedls  may  be  produced,  as  were  ever  aferibed  to  the  borrowed 
afiiftance  of  the  Devil:  That  thefe  qualities  however  cannot  be  difeovered  with¬ 
out  a  very  laborious,  and  diligent  inquiry  ;  but  that  when  by  afliduous  Study, 
and  proper  repeated  Experiments,  they  have  been  once  found  out,  they  may  then, 
by  a  due  application  of  them  to  one  another,  be  made  ufe  of  for  the  produdlion 
of  fuch  things  as,  to  perfons  unacquainted  with  thefe  properties,  will  feem  con¬ 
trary  to  the  laws  of  nature,  and  will  therefore  be  concluded  to  be  the  effedts 
of  a  preternatural  power.  And  this  kind  of  true  fubftantial  knowledge  may 
properly  be  called  natural  Magic.  This  is  that  magical  Art  which  1  would 
endeavour  to  recommend  ;  and  this  in  reality  is  very  ferviceable  to  mankind, 
very  entertaining  to  perfons  that  are  acquainted  with  it,  and  by  its  wonderful 
Operations  very  well  fuited  to  fhew  forth  the  praife  and  glory  of  the  great 
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Creator.  Indulge  me  a  little,  and  I’ll  give  you  a  few  Examples  of  this,, 
which  intirely  depend  upon  the  chemical  Art.  Suppofe  an  Author  of  undoubted’ 
veracity  that  lived  a  thoufand  years  ago,  fhould  have  told  his  pofterity,  that 
there  was  in  his  time  a  man  who  publickly  gave  out  before  a  vaft  number  of 
witnefles,  that  a  prodigious  tower,  which  they  there  faw  at  twenty  furlongs 
diftance,  fhould  at  a  certain  point  of  time  fpontaneoufly  rife  into  Air,  and  pre- 
fently  fall  down  again  in  ruins  ;  and  that  it  happened  exadlly  as  he  had  fore¬ 
told  ;  would  not  every  one  that  read  this  look  upon  it  as  a  fabulous  ftory,  or 
elfe,  regard  it  as  the  eftedf:  of  a  power  fuperiour  to  that  of  men,  or  even  nature 
itfelf,  and  confequently  afcribe  it  either  to  the  Divine  Being,  or  fome  infernal 
Spirit?  And  yet  if  you  imagine  that  at  that  time  there  was  but  one  man  in  the.- 
world,  fuch  a  one  for  inftance  as  Mahomet ,  or  Haly ,  that  was  acquainted  with 
the  force  of  Gunpowder,  and  that  he  had  conveyed  a  fufficient  quantity  of  it 
under  the  tower,  and  according  to  the  modern  invention  had  artfully  difpofed 
a  piece  of  clockwork  in  fuch  a  manner  among  it,  that  at  the  very  moment  of 
time  that  he  had  fixed,  it  fhould  by  flriking  a  flint  againft  a  piece  of  Steel 
fet  fire  to  the  Gunpowder  ;  you  fee  with  how  much  eafe  he  might  have  per¬ 
formed  this  furprizing  miracle,  by  which  he  would  certainly  have  gained  fo 
much  credit,  not  only  with  the  common  people,  but  even  with  men  of  under- 
ftanding,  that  he  might  have  influenced  their  minds  in  what  manner  he  had 
pleafed.  When  the  fecret  indeed  comes  to  be  difcovered,  our  admiration 
ceafes ;  and  we  then  look  upon  thefe  things  as  the  production  only  of  natural 
powers,  which  before  we  thought  fuperiour  to  any  magical  Miracles  that  have 
ever  been  related.  Not  that  even  at  this  time  the  moft  fagacious  perfon  liv¬ 
ing  can  truly  comprehend  the  caufe  of  this  furprizing  effedt  5  but  we  are  falfly 
apt  to  imagine  that  we  perfectly  underftand  thofe  things,,  which  we  fee  very 
frequently  happen.  It  is  poflible  in  the  fame  manner  for  a  perfon  to  foretel, 
that  in  an  hour’s  time  there  fhall  happen  an  Earthquake  in  a  certain  part  of  the 
earth,  which  fhall  at  firft  fend  forth  a  prodigious  black  fmoke,  and  afterwards 
burft  out  into  crackling  flames.  People  indeed  that  heard  it  would  be  apt  to 
laugh  at  us;  but  then  certainly  they  would  be  as  much  furprized  when  they 
found  it  to  be  true.  And  in  order  to  this,  take  only  equal  parts  of  frefh  filings 
of  Iron  and  pure  Sulphur,  rub  them  together, .  and  with  a  little  Water  make 
them  into  a  pafte  of  about  fifty  pounds  weight,  then  put  this  a  foot  and  a 
half  under  ground,  and  ram  the  earth  hard  down  upon  it,  and  your  prediction 
will  be  fully  compleated.  Surprizing  effedt !  that  cold  Iron,  inactive  Sulphur* 
and  cold  Water,  only  by  being  mixt  together,  fhould,  under  a  weight  of  earth, 
be  capable  of  producing  Heat,  Smoke,  Fire,  and  Flame,  without  the  leafl  afli- 
ftance  of  Fire.  But  again,  there  is  a  ftory  of  a  Tutor,  who  after  all  other 
endeavours  to- no  purpofe,  by  a  contrivance  borrowed  from  Chemiftry,  hap¬ 
pily  reclaimed  a  noble  youth,  who  by  his  diflolute  life  brought  difgrace  both 
upon  himfelf  and  family,  and  feemed  paft  all  hopes  of  amendment  j  and  this 
was  in  the  following  manner  :  One  night  as  he  lay  in  the  fame  room  with  this 
young  Gentleman  who  was  faft  afleep,  he  got  out  of  bed  foftly,  and  with 
jfome  Englifh  Phofphorus  wrote  his  name  in  large  letters  on  a  board  that  was 
at  the  feet  of  the  bed,  and  added  three  words,  intimating  that  if  he  did  not 
immediately  repent,  he  muft  expedt  to  die  in  a  very  fhort  time :  When  he 
had  done,  without  difturbing  his  pupil  he  ftole  gently  to  his  bed  again,  but 

then 
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then  made  a  great  noife  on  purpofe  to  wake  him,  and  laid  himfelf  down  as  if 
he  was  afleep.  The  youth  prefently  ftarted  up  in  his  bed,  and  liftened 
attentively  in  order  to  difcover  the  occafion  of  his  furprize,  but  heard  no¬ 
thing  except  the  fnoring  of  the  other,  who  feigned  himfelf  afleep  •,  but  looking 
accidentally  towards  the  feet  of  the  bed,  he  faw  fome  letters  fhining  with  a 
blue  light  which  vaftly  aftoniffied  him.  Upon  this,  he  calls  to  his  companion, 
and  fhews  him  the  writing;  who  making  as  if  he  knew  nothing  at  all  of  the 
matter,  profefled  that  he  did  not  fee  any  thing  ;  which  fo  much  the  more 
increafed  his  terrour.  The  fervants  who  were  not  in  the  fecret,  were  then  called 
to  bring  in  fome  candles,  upon  which  the  letters  difappearing,  they  declared 
too  that  they  faw  nothing  ;  and  indeed  the  youth  himfelf  was  aftonifhed  to 
find  that  the  writing  was  vanifhed.  The  fervants  went  away  again,  but  left 
a  candle  which  happened  to  fhine  upon  the  board  ;  the  tutor  fets  down  by  his 
pupil  and  perfuades  him  to  go  to  fieep,  tells  him  ’twas  only  a  dream,  and 
then  goes  to  bed  himfelf,  and  puts  out  the  candle.  As  foon  as  ever  the 
room  was  dark,  the  youth  no  fooner  looked  towards  the  fatal  place,  but  he 
again  faw  the  fame  letters,  at  which  being  vaftly  frightened,  he  cries  out,  and 
begs  his  tutor  to  come  to  him  ;  who  then  pretending  himfelf  to  be  afraid, 
confefled  that  he  did  indeed  fee  the  writing,  and  that  not  without  a  great 
deal  of  aftonifhment ;  and  then  took  this  occafion  to  admonifh  him  fincerely 
to  repent,  in  obedience  to  this  Miracle,  and  calling  for  a  candle  fpent  the  re¬ 
mainder  of  the  night  with  his  pupil,  who  was  under  great  concern,  and  was 
brought  by  this  means  to  a  better  way  of  life.  Now  this  ftory,  if  it  is  true,  as 
I  have  frequently  heard  it  affirmed,  is  an  Example  of  natural  Magic  from 
the  chemical  Art  :  If  it  is  only  a  fiction,  it  is  certainly  a  poffible  one,  fince  fuch 
things  may  at  any  time  be  effedted  by  the  help  of  Phofphorus  ,  as  nobody 
that  knows  any  thing  of  the  matter  will  deny.  If  the  power  of  Phofphorus 
be  fo  far  weakened  by  a  foft  Oil,  that  it  may  be  applied  to  the  fkin  without 
burning  it;  then  the  face  being  rubbed  with  this  Oil  will  fhine  terribly  in  the 
dark  ;  and  yet  upon  the  approach  of  a  light  the  fhining  will  intirely  disappear ; 
which  being  again  removed,  the  countenance  will  regain  its  former  brightnels, 
than  which  nothing  certainly  can  be  more  lurprizing.  Suppofe  now  a  perfon 
was  to  anoint  his  face,  hands,  hair,  and  beard  with  this  fort  of  Oil,  and  then 
difpofe  himfelf  in  fome  dark  place  ;  would  not  the  credulous  vulgar  pre¬ 
fently  imagine  there  was  fomething  in  it  celeftial,  angelical,  or  divine,  and  be 
ready  to  believe  any  thing  upon  fuch  a  one’s  authority  ?  Give  me  leave  yet  to 
mention  another  thing,  which  you  yourfelves  have  been  here  often  eye-witnefles 
to,  and  that  is,  the  furprizing  eftedt  of  mixing  together  two  liquors  perfedtly 
cold,  which  in  a  moment  boil  up  in  the  molt  furious  manner,  and  burft  out 
into  a  beautiful  flame.  Now  if  the  thicknefs  and  blacknefs  of  the  fmokc,  and 
the  brightnefs  of  the  flame  is  fo  aftoniffiing  in  the  middle  of  the  day,  would 
it  not  to  appearance  be  vaftly  more  terrible,  if  the  Experiment  was  performed 
in  the  dark,  when  the  flaffies  of  the  light  molt  be  abundantly  more  vifible? 

And,  indeed,  if  we  compare  this  wonderful  Phenomenons  with  the  ftpries  that 
are  told  of  magical  Spedtres,  I  verily  believe  we  ffiall  fcarcely  find  any  of  them 
that  will  equal  it.  Now  this  is  the  effedf  only  of  one  drachm  of  one  of  the 
liquors  and  two  of  the  other  ;  what  therefore  muft  be  the  event  ffiould  pounds 
of  them  be  mixed  together?  Certainly  the  force  of  the  fmoke,  and  flame, 
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would  be  infinitely  great,  nor  any  ways  to  be  reftrained,  but  would  over¬ 
throw  every  obftacle  that  flood  in  its  way,  and  deftroy,  and  confume  every 
thing  about  it  with  a  Fire  not  to  be  extinguifhed.  And  which  is  ftill 
more  furprizing,  if  the  fame  Experiment  is  performed  in  vacuo ,  it  ads  with 
fo  much  the  more  violence,  and  in  the  very  inftant  of  mixing,  tears  every  thing 
to  pieces,  and  flies  about  with  a  force  fuperiour  to  the  ftrongeft  Whirlwind. 
The  impetus  of  this  Fire  is  certainly  of  a  vaftly  different  nature  from  that 
which  was  raifed  about  Creufa* s  head  by  Medea  \  for  by  the  ftrength  of  this  even 
the  whole  court  might  have  been  blown  down  and  turned  into  afhes.  But 
again,  who  has  ever  heard,  or  read  of  any  thing  fo  wonderful  and  terrible  af- 
cribed  to  the  magic  Art,  as  we  have  known  effeded  by  Balfamum  Sulpburis 
terebinthinatum  ?  which  being  clofely  [confined  in  a  Bolthead,  and  forced  by  a 
ftrong  Fire,  burft  the  veflel  with  a  ftupendous  noife,  and  produced  fuch 
ftrange  and  peculiar  effeds,  that  in  all  the  extraordinary  Bbanomena  I  have 
read  of  Thunder  and  Lightning,  I  don’t  remember  ever  to  have  met  with  any¬ 
thing  that  equalled  them.  See  the  Obfervat.iones  Ph\fico-Cbemicce  of  the  fa¬ 
mous  Frediric  Hoffman ,  lib.  III.  Obf.  15.  where  you  will  find  an  account  of 
many  things  which  you  would  have  thought  abfolutely  impoflible  to  be  effeded 
by  the  powers  of  nature.  Among  others,  you  have  there  forne  very  furpri¬ 
zing  effeds  of  Spirit  of  Wine,  which  a  Cooper  putting  into  a  ftrong  cafk  withi 
fome  lighted  Sulphur,  and  then  perfedly  clofing  it  up,  there  followed  a  mod 
violent  explofion,  that  tore  the  veflel  to  pieces,  and  was  the  occafion  of  fome 
accidents  that  are  almoft  incredible.  But  laftly,  when  we  fee  the  fkilful  Che- 
-mift  take  a  parcel  of  clean  glafles,  and  in  a  moment’s  time  produce  all  lorts 
of  colours,  and  as  fuddenly  deftroy  them,  then  renew  them  again,  and  vary- 
them  at  his  pleafure,  does  not  this,  to  a  perfon  that  never  faw  it  before,  or 
knew  any  thing  at  all  of  the  matter,  appear  fupernatural,  and  even  greater  than 
the  power  of  Magic?  There  are  an  infinite  number  of  other  inftances  to  the  fame 
purpofe  but  let  thefe  fuffice  to  demonftrate  the  ufefulnefs  of  the  chemical 
Art  in  natural  Magic.  Give  me  leave,  however,  to  trefpafs  upon  your  pa¬ 
tience  a  little  longer,  whilft  I  add  a  few  more  obfervations  upon  this  l'ubjed. 
The  Divine  Being  has  created  the  human  Species  in  fuch  a  manner,  that  thofe 
h  particular,  who  are  in  fome  meafure  adult,  and  enjoy  a  perfed  ftate  of 
health,  are  capable  of  perceiving  and  underftanding  the  changes  and  properties 
of  the  things  about  us,  that  have  a  power  of  producing  fome  alteration  in  the 
Organs  of  our  Bodies,  and  by  this  means  exciting  ideas  in  our  minds.  This  is 
evident  beyond  all  contradidion,  let  the  immediate  caufe  of  it  be  what  it  will. 
Now  the  firft  time  that  this  happens  to  us  in  our  life  in  any  extraordinary  in- 
ftance,  it  generally  affeds  our  minds  in  fuch  a  wonderful  manner,  that  it  en- 
grofles  all  our  faculties,  and  often  gives  us  an  infinite  deal  of  pleafure  ;  though 
fometimes  indeed  it  proves  too  ftrong  for  our  mortal  powers,  and  quite  overwhelms 
us.  The  lllujirious  Boyle  tells  us  a  ftory  of  a  man  that  was  totally  blind  from  < 
his  childhood,  occafioned  by  a  Catarad  in  each  eye,  which  afterwards  being 
happily  couched  by  a  fkilful  hand,  he  was  inftantly  reftored  to  his  fight.  But 
what  was  the  confequence  ?  Why,  the  man  was  at  firft  fo  vaftly  tranfported 
with  the  pleafure  of  feeing,  that  his  fenfations  were  raifed  to  fuch  a  degree,  and 
his  Nerves  fo  ftrongly  affeded,  that  he  narrowly  efcaped  falling  into  a  Deli- 
quium.  They  v/ere  forced  therefore  immediately  to  cover  up  his  eyes,  and  af¬ 
terwards 
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terwards  to  let  in  the  light  a  little  at  a  time,  and  thus  accuftom  him  to  it  by 
degrees  ;  by  which  means*  never  any  thing  like  it  happen’d  to  him  afterwards. 

For  the  fame  reafon,  the  Author  of  Nature  has  wifely  provided,  that  the 
aqueous  humour  of  the  eyes  of  children  lhould  be  always  turbid,  and  fome- 
what  opake,  when  they  are  firft  born,  and  afterwards  by  degrees  become  pel¬ 
lucid.  And  in  like  manner  the  external  orifice  of  the  Meatus  Auditorius  is 
conftantly  clofed  up  with  a  fort  of  callous  membrane,  and  the  paffage  itfelf 
has  not  its  proper  length  and  curvature,  by  which  the  force  of  every  found 
would  .be  vaftly  increafed;  by  which  means  the  child,  when  it  comes  firfl  in¬ 
to  the  world,  is  fecured  from  any  inconvenience  that  might  otherwife  arife 
from  the  noifes  about  it.  Afterwards,  indeed,  as  it  grows  able  by  degrees  to 
bear  ftronger  founds,  the  acouftic  tube  is  lengthen’d,  and  the  membrane  drops 
off  of  its  own  accord.  And  here  give  me  leave  to  obferve,  how  imprudently 
thofe  people  a<5t,  who  futfer  the  children  of  Princes  and  great  men,  to  be  ex- 
pofed  to  the  light  of  abundance  of  candles,  and  fhock’d  with  the  noife  of 
cannon  fired  at  a  fmall  diftance  from  them,  as  foon  as  ever  they  are  born. 
If  perfons  therefore  of  this  rank,  fhould  ever  be  committed  to  any  of  your 
care,  as  feems  promifing  from  your  Genius’s,  and  indefatigable  application, 
befuretake  care,  that  the  tender  infants  are  not  injured  in  this  manner;  either 
by  wholly  forbidding  it,  or  at  lead  advifing,  that  it  may  be  put  off  till  a 
more  proper  opportunity.  But  to  return  :  You  know  that  we  are  affedted  in 
a  different  manner  by  things  we  are  ufed  to,  and  by  things  that  happen  but 
feldom :  Hence  it  comes  to  pafs,  that  being  deceived  by  cuftom,  we  are  apt 
to  think  we  perfedfly  underfland  the  nature,  and  caufes  of  the  former,  whilft 
we  look  upon  the  latter  as  fomething  miraculous,  and  are  ready  to  believe,  that 
they  cannot  be  accounted  for  by  the  common  laws  of  Nature.  Thofe  appear¬ 
ances  therefore,  that  fall  frequently  under  our  obfervation,  tho’  in  reality  we 
are  perfedlly  ignorant  of  their  caufes,  we  readily  call  natural;  and  on  the  other 
hand,  thofe,  that  offer  themfelves  to  us,  in  a  manner  quite  uncommon,  we 
conclude  to  be  above  the  power  of  Nature.  And  hence,  when  we  fee  any  phy- 
fical  Phenomena ,  which  are  not  produced  by  the  natural  Powers  which  we  ob¬ 
ferve  in  thofe  Bodies  which  we  have  chiefly  to  do  with,  but  depend  on  the 
Angular  properties  of  fome  particular  Bodies  which  we  are  perfectly  unacquaint¬ 
ed  with,  there  prefently  arifes  in  us  a  fufpicion  of  Magic.  Of  this,  give  me 
leave  to  mention  the  following  inftance.  Count  Furjlemburgy  a  military  officer, 
coming  one  day  into  a  fhop,  where  they  were  filing  fome  iron  and  brafs,  and 
feeing  the  filings  promifeuoufly  fcattered  one  among  another,  he  fmil’d  upon 
Zwinger ,  who  was  then  at  his  work,  and  ask’d  him  in  a  joking  manner,  what 
he  fhould  give  him  to  feparate  the  particles  of  Iron  and  Brafs  perfectly  from 
one  another  ?  Zwinger  merrily  anfwer’d,  he  would  do  it  for  a  very  fmall  mat¬ 
ter;  nay,  even  fora  bottle  of  wine.  This  being  agreed  to,  he  took  a  Load- 
ftone,  and  applying  it  to  the  heap,  with  a  fort  of  incantation,  to  amufe  the 
Count,  call’d  the  filings  of  Iron,  .  which  came  leaping  and  running  to  the 
Stone,  and  left  the  Brafs  intirely  by  itfelf.  The  Count ,  who  had  never  feen  or 
heard  of  any  thing  of  this  nature,  tho*  a  wife  officer,  and  brave  foldier,  imme¬ 
diately  cry’d  out,  that  it  was  done  by  the  power  of  the  magic  Art.  See  Zwin- 
ger’s  Treatife,  239.  But  laftly,  and  I  have  done,  when  we  obferve  any  uncom¬ 
mon  changes  in  the  appearances  of  the  Bodies  about  us,  which  depend  upon 

1  fome 


69 


•70  Elements  of  Ch  EMISTRY,  Part  II. 

fome  qualities  of  thofe  Bodies,  which  nature  never  difcovers  of  herfelf,  but 
which  then  only  appear,  when  the  Bodies  have  been  properly  prepared,  either 
by  art  or  accident,  we  are  then,  too,  ready  to  look  upon  fuch  Phenomena ,  as 
the  effects  of  Magic ;  which  the  following  example  may  ferve  to  illuftrate. 
If  you  take  the  very  cold  Saltof  Nitre  well  dried,  and  mix  it  with  half  its  quan¬ 
tity  of  the  pureft  Oil  of  Vitriol,  and  then  put  this  mixture  into  a  Retort,  and 
by  the  help  of  Fire  force  it  into  a  dry  Receiver,  in  form  of  a  very  red,  vo¬ 
latile,  acid,  fiery  Spirit,  you  will  then  have  fuch  a  Liquor,  as  has  never  been 
produced  either  by  Nature  or  Art,  in  any  other  manner  than  this,  which  was  dif- 
cover’d  by  Glauber.  Again,  take  any  of  the  choiceft  ftrongeft  aromatic  Vegetables 
that  grow  in  the  hotteft  Climates,  boil  them  ftrongly  in  pure  Water,  and  con¬ 
fine  the  Vapour  with  a  proper  head  in  fuch  a  manner,  that  it  may  pafs  through 
a  Tin  worm  every  way  lurrounded  with  cold  Water,  and  it  will  be  condenfed 
-in  form  of  Water,  at  the  bottom  of  which  you  will  find  a  fragrant  heavy 
Oil,  that  perfe&ly  expreffes  the  qualities  of  the  Spice  from  which  it  was  di- 
ftilled.  And  this  Liquor  too,  is  the  foie  produdtion  of  this  operation.  Take 
now  one  part  of  this  Oil,  and  pour  upon  it  in  a  quiet  vefifel,  two  parts  of  the 
abovementioned  Spirit,  and  there  will  immediately  arife  a  moft  violent  conflict 
between  them,  they’ll  puff  up,  caufe  a  furious  ebullition,  and  throw  out  a 
kind  of  lightening,  that  confumes  every  thing  that  is  near  it.  Here  then  you 
fee  .a  Phenomenon,  the  caules  of  which  are  implanted  in  thefe  Bodies,  but  in  fuch 
a  manner,  that  they  never  difcover  themfelves,  except  they  are  firff  managed 
and  prepared  in  the  manner  defcrib’d  ;  and  confequently,  the  knowledge  of 
producing  thefe  extraordinary  Motions,  and  Flame,  depends  intirely  upon  the 
three  circumftances  taken  notice  of;  nor  can  they  be  effected  in  any  other  na¬ 
tural  way.  Hence  then  we  conclude,  with  how  little  reafon  we  can  pretend  to 
limit,  and  determine,  the  powers  of  created  beings,  whatever  age  we  live  in: 
For  there  may  always  lie  conceal’d  in  the  bofom  of  Nature,  infinite  numbers 
of  properties  of  Bodies,  vaftly  more  wonderful  than  any  that  have  been  yet 
difcover’d  *,  nay,  and  even  thofe  things  that  in  one  age  are  vulgarly  known,  in 
the  fucceeding  are  frequently  loft,  and  when  in  after-time  they  come  again  to 
be  found  out,  are  look’d  upon  and  extoll’d  as  new  and  wonderful  difcoveries. 
But  we  muft  quit  this  fubjedt,  which  would  carry  us  to  a  very  great  length, 
were  it  accurately  treated  in  the  manner  it  deferves. 
in  Cookery.  How  comfortably  are  the  necefiities  of  mankind  provided  for,  by  the  Art 
call’d  Cookery,  which  preferves  and  prepares  our  Food,  for  the  eafy  fupport  of 
life,  and  is  as  ferviceable  to  people  in  health,  as  Medicine  is  to  thofe  that  are 
lick.  Now  this,  tho’  exceeding  ancient,  nay,  poffibly  coeval  with  mankind, 
may  receive  a  great  deal  of  affiftance  from  Chemiftry.  The  acid  Liquor,  for 
inftance,  drawn  by  Fire  from  Sea  Salt,  if  it  is  diluted  with  a  proper  quantity 
of  Water,  wonderfully  preferves  Fi fh,  Flefh,  and  other  things  that  eafily  pu- 
trify,  prevents  their  being  corrupted,  gives  them  an  agreeable  tafte,  fits  them 
for  the  eafieft  ciigeftion,  guards  them  againft  the  bad  effedts  of  excefilve  hot 
weather,  and  even  cures  the  diftempers  that  this  heat  is  apt  to  produce.  And 
hence  it  is  of  infinite  fcrvice  to  Sailors  that  are  obliged  to  go  into  thofe  parts 
of  the  world,  where  the  Water  and  Fifh  putrify,  Flefh  ftinks,  and  Bacon  grows 
rancid,  with  the  extreme  heat  of  the  Climate.  Upon  this  head  John  Rudolphus 
'dauber,  who  wrote  fome  Treatifes,  Be  Confolatione  Navigantium,  Be  ProJ-peri- 
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fate  Germanic,  and  others  upon  the  fame  kind  of  fubjeCts,  deferves  the  hi»heft 
commendation.  He,  in  thofe  informs  us,  how  a  man,  without  any  trouble 
may  in  a  little  veflel  carry  about  with  him  a  Liquor,  which  only  being  made 
ufe  of  to  the  quantity  of  a  few  drops,  will  anfwer  very  valuable  purpofes.  There 
too  he  teaches  us,  that  by  proper  folution,  depuration,  infpiflation,  and  prefer- 
vation  from  the  Air,  we  may  prepare  a  Liquor  from  corrupted  Corn,  nowa¬ 
days  called  Malt,  a  little  of  which  contains  a  good  deal  of  nourishment ;  and 
farther,  how  this,  with  a  mixture  of  Wheat-flour,  may  be  made  into  Bifcuits 
that  will  keep  a  conflderable  time,  and  are  very  hearty  Food.  The  illuftrious 
Boyle,  in  that  excellent  Piece,  Of  the  Ufe  of  Experimental  Philofophy ,  gives  us 
an  account  of  fome  Ample  methods,  borrowed  chiefly  from  the  chemical  Art, 
by  which  Flefh,  Fifh,  and  Eggs,  either  frefh,  roafted,  or  boiled,  may  for  a 
vaft  while  be  preferv’d  from  corruption.  And  it  is  this  Art  that  furnifhes  us 
with  thofe  Pickles,  that  will  even  correct  and  prevent  the  progrefs  of  putrefac¬ 
tion,  after  it  is  but  juft  begun. 

The  juice  of  Grapes,  Apples,  and  almoft  all  fummer  Fruits,  if  you  boil 
and  infpiflate  it  when  it  is  frefh  prefs’d,  may  be  thicken’d  into  a  durable  Mafs, 
a  bit  of  which  being  again  diluted  with  Water,  will  even  in  winter  nearly  re¬ 
gain  its  native  fweetnefs  ;  and  that,  whether  it  is  prepar’d  with  Sugar,  or  with¬ 
out  it.  If  this  fame  Juice  is  prefs’d  in  the  time  of  vintage,  and  fuffer’d  to  fer¬ 
ment,  work,  and  depofite  its  Lees,  it  then  becomes  good  Wine;  and  here, 
upon  examination  we  fhall  And,  that  in  almoft  every  ftep,  from  the  beginning 
to  the  end,  we  are  obliged  to  proceed  according  to  the  rules  laid  down  by 
our  Art:  Nay,  and  even  the  faults  which  are  apt  to  happen  in  the  making, 
and  which  the  Wine  is  liable  to  after  it  comes  to  perfection,  are  chiefly  pre¬ 
vented,  and  corrected,  by  the  helps  we  borrow  from  Chemiftry.  If  it  begins 
to  fret  again,  inclines  to  be  tart,  or  is  growing  foul,  it  is  this  Science  that  pre- 
fently  furnifhes  us  with  fuitable  Remedies  ;  or  if  you  would  make  it  into  Vine¬ 
gar,  this  will  teach  you  by  what  means  you  may  effeCt  it.  The  fame  Art  too 
inftruCts  us  how  to  prepare  Wine  from  all  forts  of  pulpous  Fruits  :  Grapes,  all 
kinds  of  Cherries,  Goofberries,  Berberries,  Currants,  Elderberries,  Pears,  Ap¬ 
ples,  and  the  various  forts  of  Plums,  are  all,  by  the  management  of  the  fkil- 
full  Chemift,  made  to  produce  an  agreeable  Liquor,  which  truly  deferves  the 
name  of  Wine,  and  is  with  a  little  afliflance  equally  grateful.  And  all  thefe 
noware  conftantly  obferved  to  be  of  the  fame  nature  and  efficacy  ;  for  they 
all  agree  in  this  general  property,  that  the  flrft  Liquid  that  is  feparated  from 
them  by  a  gentle  heat,  is  pregnant  with  Spirits,  which  will  burn  in  the  Fire, 
and  may  be  diluted  with  Water  ;  and  this  Liquor,,  when  it  is  perfectly  reCtify’d 
according  to  Art,  you  will  always  And  exaCtly  the  fame,  fronr  which-ever  of 
the  abovemention’d  Fruits  it  is  produced.  Nor  has  happy  Britain  any  reafon 
to  repine,  that  in  her  foil  Grapes  won’t  ripen  to  that  perfection,  as  to  be  At  tofup- 
ply  her  with  Wine,  Ance  Nature  has  fo  liberally  indulg’d  her  with  Apples, 
which  with  proper  management  yield  a  Wine,  that  in  the  fragrance  of  its  fmell, 
and  gratefulnefs  of  its  tafte,  vies  with  the  richeft  of  Italy ,  Spain ,  and  France. 
Nor  is  the  juice  of  the  Grapes  in  Holland  rich  enough  tor  this  purpofe  ;  but 
then,  they  have  a  way  of  preparing  the  fame  from  Currants,  Goofberries,  and 
Elderberries,  which  is  little  inferiour  to  the  produce  of  the  hotter  Climates. 
And  laftly,  from  Herbs  themfelves,  after  being  prepared  by  boiling  them  with 
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a  gentle  Fire,  may  be  drawn  a  Spirit,  tho’  in  but  a  fmall  quantity,  which  is 
confiderably  ftrong.  Now  after  all  thefe  are  fkilfully  made,  is  it  not  the  Che- 
mift  that  teaches  us  to  preferve  them,  and  prevent  a  new  fermentation  by  the 
afliftance  of  the  fumes  of  burning  Sulphur,  and  at  the  fame  time  to  keep 
(hem  frefh,  and  fecure  their  flavour  ?  ’Tis  from  the  chemical  Art  that  we 
learn  how  to  foften  Wine,  when  it  is  too  rough  by  a  fmall  'mixture  of  Salt  pre¬ 
pared  from  the  burnt  Faces  of  the  Wine,  and  how  to  recover  it,  when  *tis  grown 
tart  by  a  proper  addition  of  Crabs-eyes,  or  Chalk.  And  ic  was  to  the  fagacity 
of  the  Chemift,  that  we  were  beholden  for  the  difcovery  of  that  abominable 
pradtife  which  fome  perfons  made  ufe  of  with  their  fharp  crude  Rhenifh  WTines, 
which  was  a  certain  management  of  them  with  Lead,  by  which  they  could  give 
them  an  agreeable  mellownefs,  but  which  enervated  and  deftroy’d  the  drinkers 
of  it  with  infuperabie  Palfies  ;  for  which  reafon  it  was  juftly  branded  with  a 
moft  rigorous  punifhment. 

Ifts,  and  Ofiris,  inftrudted  the  countries  that  were  deftitute  of  Wine,  by 
what  methods  they  might  prepare  Beer  from  Corn,  which  was  very  properly 
therefore  called  the  Wine  of  Ceres ;  and  hence  Tacitus  tells  us,  that  the  ancient 
Germans  ufed  to  make  Wine  from  corrupted  Corn.  Now  this  the  Art  of  Che- 
miftry  lays  claim  to  in  a  particular  manner,  they  both  having  their  rife  in  the 
fame  part  of  the  world,  viz.  Egypt.  And  indeed,  Bafil  Valentine  has  elegant¬ 
ly  given  us  the  whole  dodtrine  of  the  fecrets  of  Alchemy,  in  his  defcription  of 
the  Methods  of  making  Beer,  which  he  has  examined  with  all  poflible  nicety 
and  accuracy.  But.  there’s  no  need  to  enlarge  upon  this  head  •,  for  as  there  is  ve¬ 
ry  little  difference  between  Wine  and  Beer,  what  has  been  faid  of  the  ufefulnefs  of 
the  chemical  Art  in  the  former,  your  ingenuity  will  eafily  apply  to  the  latter. 

And  thus,  Gentlemen,  I  think  I  have  fufficiently  made  appear  the  abundant 
fervices  that  all  the  mechanical  Arts,  or  the  chief  of  them  at  leaft,  receive 
from  Chemiftry.  And  hence,  I  believe,  I  may  fafely  conclude,  that  if  the 
particular  Artifts  in  the  different  branches  of  Mechanics,  had  a  good  knowledge 
of  the  chemical  Art  likewife,  they  would  be  able  to  improve  their  feveral  pro- 
fefiions  to  very  great  advantage.  There  are  therefore  very  many  and  weigh¬ 
ty  reafons,  that  urge  us  to  apply  the  Art  of  Chemiftry  to  all  other  Sciences 
that  are  ingaged  in  the  examining  and  changing  of  natural  Bodies.  And  this 
we  fhould  do  with  a  refolution,  carefully  and  faithfully  to  take  notice  of  every 
thing  that  we  may  be  fo  happy  to  difcover,  which  we  Ihould  afterwards  digeft 
in  order,  and  publifli  to  the  world  ;  that  thus,  by  the  united  labours  of  us  all, 
human  Arts  may  be  improv’d,  and  carry’d  to  ftill  greater  and  greater  perfec¬ 
tion.  What  I  have  been  able  to  contribute  to  this  valuable  purpofe,  I  have 
given  you  J.  confefs,  indeed,  it  is  but  a  little  :  In  this  view,  however,  the 
pains  I  have  taken,  will  be  of  fome  advantage,  if  it  ferves  to  incite  other  per¬ 
fons  of  a  happier  genius,  and  greater  application,  to  make  more  ufeful  Dif- 
coveries. 

And  now  at  laft  we  are  come  to  lay  before  you  a  few  Ample  obfervations 
concerning  the  excellent  ufefulnefs  of  the  chemical  Art  in  Alchemy-,  where  I 
fhall  candidly  reprefent  the  affair  exactly  as  I  have  found  it.  Among  all  the 
Writers  of  Natural  Philofophy,  it  has  not  yet  been  my  fortune  to  meet  with 
any,  that  have  more  intimately  examined,  and  evidently  explain’d  the  nature 
-of  Bodies,  and  the  effects  they  are  capable  of  producing,  than  thofe  that  have 
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gone  by  the  name  of  Alchemifts.  For  the  confirmation  of  this,  left  I  fhould 
be  unjuftly  fufpeded  of  prejudice,  I  beg  you  will  read,  but  with  a  vaft  deal  of 
attention,  the  works  of  the  principal,  true,  profeflors  of  the  alchemiftical  Art. 
Give  me  leave  upon  this  head,  to  quote  Raymond  Lully ,  in  that  Treatife  of  his, 
which  he  calls  Experiments.  There  you  will  fee  with  what  perfpicuity  he 
explains  the  nature  and  adions  of  Animals,  Foflils,  and  Vegetables,  and 
that  purely  from  fimple  experiments,  without  any  circumlocution,  difguife, 
or  fidion  *,  and  I  am  latisfied,  you  will  candidly  acknowledge,  that  you 
can  fcarcely  find  thefe  things  treated  of  in  fuch  a  manner  any  where  elfe. 
The  observations,  fiys  that  Author,  that  Bodies  refolv’d  by  our  Art,  eic- 
pofe  to  the  Eyes,  and  difcover  to  the  Mind,  are  of  infinitely  more  force  to 
gain  the  afient,  than  the  utmoft  ftrength  of  pure  Argument ;  by  thefe  we  per¬ 
form  what  we  afiert,  and  give  Examples  of  what  we  inculcate.  And  it  certain¬ 
ly  mult  be  allowed,  that  he  did  as  he  faid  :  So  that  in  reality,  thefe  men  at¬ 
tempted  to  found  fuch  a  Philofophy,  as  the  great  Lord  Verulam  fo  earneftly 
wifh’d  for  •,  which  fhould  confift  in  the  right  comprehending  and  explaining 
to  others  thofe  powers  of  Bodies,  which  being  in  adion,  would  conftantly  pro¬ 
duce  certain  determin’d  effeds;  and  hence  fhould  lay  down  no  other  caufes 
of  things,  than  what  being  at  any  time  fuppofed,  would  certainly  and  readily 
effed  thofe  very  things,  thus  always  performing  at  pleafure  whatever  it  afiert- 
ed  the  truth  of.  They  laugh’d  at  the  Subtle  univerfal  caufes,  which  the  School¬ 
men,  making  an  ill  ufe  of  their  leifure,  impofed  upon  the  learned  world  ;  for 
thefe  were  intirely  the  effed  of  pure  Speculation,  and  the  knowledge  of  them  did 
not  at  all  qualify  the  pofieffbr  for  any  phyfical  operations.  And  hence  they 
mod  carefully  inculcate  throughout  their  Philofophy,  that  it  is  abfolutely  im- 
poflible  for  the  utmoft  Art  of  man  to  produce  any  effects  in  natural  Bodies, 
which  Shall  exceed  thofe  powers  that  the  divine  Being  has  implanted  in  them  : 
That  fome  of  thefe  qualities  lie  open,  and  manifeft  to  every  one’s  observati¬ 
on,  for  the  necefiary  ufes  of  life;  whilft  others  of  them  are  more  abftrufe  and 
conceal’d,  and  are  only  discover’d  to  thofe  perfons,  who  with  diligence  and 
conftancy  wifely  apply  themfelves  to  Search  out  the  deeper  and  more  hidden 
Works  of  the  great  Creator:  But  that  both  nevertherleis  are  to  be  regarded 
as  equally  natural.  They  afiert,  therefore,  that  no  perfon  living,  even  fup- 
pofing  him  to  be  poflefied  of  all  the  wifdom  of  paft  and  future  ages,  can 
ever,  with  all  his  Skill,  either  create  any  one  Single  Being,  a  grain  of  Muf- 
tard-feed,  for  inftance,  out  of  nothing,  or  produce  it  from  any  other  kind  of 
matter,  that  is  of  a  different  nature  :  But  that  prudent  men,  however,  by 
receiving  and  examining  created  things,  as  they  are  offered  to  their  observa¬ 
tion,  may,  by  the  help  of  proper  Experiments,  come  afterwards  to  difcover 
by  what  law  Nature  ads,  and  what  methods  (he  purfues,  in  forming,  produ¬ 
cing,  and  perfeding  every  particular  Being,  according  to  its  proper  and  pe¬ 
culiar  Nature.  And  here  they  obferve,  that  this  is  found  to  be  the  grand 
principal  law,  that  every  thing  is  generated  from  Something  of  the  fame  kind 
that  firft  exifted.  Thus  Plants  Spring  from  Plants  ;  Animals  from  Animals ; 
and  Foffils  from  Foflils.  They  further  afiert,  that  the  whole  power  of  Gene¬ 
ration  confifts  in  one  Seminal  principle,  which  digefts  and  changes  the  crude 
matter  it  receives  into  its  own  likenefs,  and  forms  it  into  a  refemblance  of  the 
original.:  That  in  order,  however,  to  a  fruitful  procreation,  there  is  abfolute- 

L  1  y 


73 


r 


Elements  of  Chemistry,  Part  II. 

]y  required  both  a  Male  and  Female,  without  whofe  natural  conjunction,  no 
Offspring  can  ever  be  produced:  That  when  the  prolific  Seed  is  fafely  fecured 
in  the  Matrix  or  Womb  that  nature  has  defign’d  for  it,  and  has  there  for  a 
convenient  time  been  cherifh’d,  and  fupported  with  a  kindly  warmth,  and  proper 
nourifhment,  there  will  then  appear  a  new  Being  refembling  its  father ;  whereas  if 
Nature  is  any  ways  broke  in  upon,  and  difturb’d  in  her  proceedings,  her  de- 
figns  will  prove  abortive,  and  the  thing  that  was  intended  will  not  be  accom¬ 
plished.  Hence  they  infer,  that  afcer  creation  is  once  perfectly  compleaced, 
there  is  nothing  begotten  de  novo  *,  but  that  all  things  fpring  and  increafe  ac¬ 
cording  to  certain  laws,  purely  from  the  Seeds  of  fomething  of  the  fame  na¬ 
ture  that  was  in  being  before  ;  that  any  created  thing  therefore,  by  means  of 
its  Seed,  may  be  multiplied  in  infinitum ,  but  not  without  it  ;  and  confequent- 
]y,  that  the  whole  face  of  the  Earth  might  be  covered  with  one  fort  of  Plant,' 
as  Fennel,  for  inftance,  if  its  Seed  was  continually  gathered,  fown,  and  culti¬ 
vated,  as  its  particular  nature  requires.  They  remark  yet  again,  that  there  are 
found  in  Nature  fome  Bodies,  and  thofe  generally  exceeding  fim'ple  ones,  that 
are  not  obferv’d  to  have  any  feminal  power  in  them  *,  and  hence,  neither  in¬ 
creafe  themfelves,  or  tranfmute  any  other  Bodies  into  their  Nature,  but  ferve, 
either  to  put  everything  in  motion,  as  Fire  *,  to  dilute,  and  be  a  proper  vehi¬ 
cle  for  nourifhment,  as  Water  *,  or  to  give  ftrength  and  liability  to  compound 
Bodies,  as  Earth,  when  it  is  perfectly  pure.  Now  thefe  things  being  found  by 
an  infinite  number  of  Experiments  to  hold  good  in  all  other  parts  of  Nature, 
they  at  laft  difcover’d,  that  even  Foffils  were  fubjecft  to  the  fame  univerfal  law. 
For  tho’  their  natural  fimplicity,  and  the  fimilarity  of  their  parts  are  incon- 
fiftent  with  the  organical,  compound,  fabric  of  a  Seed ;  yet  they  are  found 
lobe  indued  with  a  certain  innate  faculty,  by  which  they  can  attract  a  proper 
Pabulum  for  their  increafe,  and  apply  it  in  fuch  a  manner,  as  to  be  hence  con¬ 
tinually  propagated.  They  add  farther,  that  the  Spirits  called  Rediores  are 
fealed  up,  and  do  not  appear  in  Metals  fo  long  as  they  are  dead  ;  but  that 
when  they  are  refolv’d,  open’d,  and  vivified,  they  then  manifelt  themfelves, 
and  produce  very  fudden  and  wonderful  effects  ;  and  that  even  here  there  is  a. 
kind  of  prolific  union  ;  for  they  tell  us,  there  is  an  impregnating  Male,  and 
a  fruitful  Female,  by  whofe  procreating  power  live  Metals  do  propagate  their 
Species.  Nor  have  they  conceal’d  from  us,  by  what  methods  Metals  may  be 
made  alive,  with  what  degree  of  Fire  they  mult  be  managed,  in  what  propor¬ 
tion  they  muft  be  mix’d,  and  with  what  Pabulum  they  muft  be  nourilhed,  in 
order  to  make  them  capable  of  being  multiply’d  as  long  as  you  pleale.  And  laftly, 
they  allure  us,  that  Metals  alone,  on  account  of  the  extraordinary  fimplicity  of 
their  Nature,  may  be  produc’d  in  the  leaft  time  imaginable  from  a  mercurial 
heavy  fluid,  fix’d  by  a  fulphureous  feminal  principal,  if  they  can  but  be  intimately 
mixt  by  the  alfiftance  of  Fire,  and  join’d  together  with  an  indifloluble  union 
That  thus  Mercury  is  the  Mother  of  Metals,  and  the  quickening  Sun  the  Fa¬ 
ther  :  And  hence,  that  that  may  be  effedted  upon  Metals  in  the  twinkling  of 
an  Eye,  if  they  are  fir  ft  artfully  and  properly  vivified,  which  would  not  have 
been  brought  about  by  a  fubterraneous  Fire  in  the  Bowels  of  the  Earth  under 
a  long  Series  of  years.  They  confefs’d,  indeed,  that  in  the  Vegetable,  and 
Animal  Kingdoms,  the  a<5tion  of  procreation  is  limited,  and  determined  by. 
nature  within  its  proper  time:  And  that  it  was  impoflibie  it  fhouldbe  otherwife, 
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confidering  the  exceeding  tender  nature  of  the  Seed,  its  compound,  intricate, 
and  curious  ftrudure,  the  very  various,  and  numerous  parts  of  which  it  is 
compofed,  and  how  eafily  the  living  fpark  in  the  center  of  the  prolific  Sulphur, 
or  the  little  Embryo,  might  be  deftroy’d.  But  at  the  fame  time  they  tell  us, 
that  in  the  pure  Metals,  Gold,  Silver,  and  their  Mother,  Mercury,  there  is  fuch 
a  fimilarity  of  parts,  that  every  individual  particle  is  perfectly  of  the  fame 
nature  with  the  whole  Mafs  :  That  they  are  obferved  to  be  fo  greatly  immu¬ 
table,  that  neither  the  gentlett  or  ftrongeft  Fire  is  capable  of  deftroying  them: 
That  the  prolific  feminal  power  refides  in  Fire,  and  hence  ads  with  infinite  ce¬ 
lerity,  and  in  a  moment  afiimilates  the  mercurial  matter  that  is  fuitable  to  it: 
That  upon  this  principle  depends  the  increafe  and  procreation  of  pure  Metals: 
And  that  thus  may  be  prepared  the  Philofopher' s  Stone ,  which  will  convert  all 
other  Metals  into  Gold  ;  on  which  head,  if  youdefire  to  know  my  opinion,  1*11 
give  it  you  freely. 

The  wife  Socrates  having  a  Book  of  Heraclitus's  given  him  to  perufe,  that 
was  wrote  in  a  very  intricate  and  abftrufe  manner,  he  read  it  over  with  a 
great  deal  of  care,  and  when  his  opinion  was  delir’d  concerning  it,  the  great 
man  anfwer’d,  that  in  thofe  places  where  he  underflood  it,  he  found  it  excel? 
lently  well  done,  and  believed  it  was  the  fame,  where  he  was  not  able  to  com¬ 
prehend  it  ;  but  that  it  required  the  moft  fubtle  penetration  to  come  at  the 
fenfeofit.  In  the  fame  manner,  where  I  can  difcover  the  meaning  of  the 
Alchemifts,  the  truths  they  deliver  appear  very  evident,  and  are  exprefs’d  in 
the  mofl  fimple  terms,  nor  are  they  often  miflaken  themfelves,  or  do  they  im- 
pofe  upon  others.  When  I  come  therefore  to  pattages  where  the  fenfe  is  more 
obfcure,  why  fhould  I  pretend  to  condemn  them  of  being  in  the  wrong,  who 
have  fhewn  themfelves  vaflly  my  fuperiours  in  the  Art,  and  from  whom  I  have 
got  a  great  deal  of  information,  where  they  thought  it  proper  to  exprefs  them¬ 
felves  clearly  ?  For  they  themfelves  declare,  that  when  they  come  to  treat  of 
the  utmofl  limits  and  perfedion  of  the  Art,  they  defignedly  tell  us  no  more 
than  that  the  Art  is  true,  in  order  to  excite  proper  perfons  to  purfue  and  dif¬ 
cover  it :  That  they  are  obliged  in  honour,  not  to  publifh  a  fecret  that  might 
be  abufed  to  a  great  many  ill  purpofes:  And  that  it  is  enough,  if  they  point  out 
to  us  the  trad  that  Nature  teaches  us  to  follow,  and  prevent  our  falling  into 
errors.  For  this  reafon  therefore,  I  am  rather  apt,  in  thefe  circumftances,  to 
lay  the  fault  on  my  own  ignorance,  than  to  accufe  them  of  vanity.  With 
proper  deference,  however,  I  mufl  take  the  liberty  to  make  the  following 
remark  :  When  I  read  over  the  Secrets  of  thofe  excellent  Artifts  and  great 
Matter's  of  Nature,  lam  apt  to  doubt,  whether,  after  they  had  by  pureobfer- 
vation  made  fo  many,  and  fuch  fingular  difcoveries,  they  did  not  arrive  to  fuch 
a  quicknefs  in  perceiving  the  confequences  of  things,  as  led  them  to  relate 
thofe  things  for  fads,  which  they  judg’d  might  poftibly  be,  nay,  and  certain¬ 
ly  would  happen,  if  they  had  profecuted  the  inquiries  they  had  in  their  view. 
And  indeed,  Alexander  Suchthenius ,  a  conliderable  Author  in  Alchemy,  who 
was  a  fcholar  of  Paracelfus ,  and  a  zealous  defender  of  his  Dodrine,  feems  to 
intimate  fomething  of  this  nature;  for  after  having  try’d  a  great  many  things 
to  no  purpofe,  he  tells  us,  in  the  end  of  one  of  his  Treatifes  of  Antimony, 
that  all  the  Philofophers,  of  which  he  there  mentions  the  chief,  died  before 
they  had  brought  their  fpeculations  to  a  proper  ittue.  Nowfuppofing  this  to  be 
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true,  which  I  don’t  pretend  to  determine,  yet  every  grateful  mind  will  think 
itfelf  vaftly  obliged  to  them  for  difcovering  to  us  thofe  phyfical  truths,  which 
it  coft  them  an  infinite  deal  of  pains  to  come  at  the  knowledge  of.  And  the 
great  Lord  Verulam  very  properly  compares  them  to  a  Father,  who  when  he 
was  dying,  made  his  lazy  Sons  believe,  that  in  a  certain  field  he  had5  hid  a 
treafure  *,  upon  which,  as  foon  as  ever  he  was  dead,  they  went  to  digging, 
in  hopes  of  finding  the  riches,  but  were  baulk’d  in  their  expectations,  tho* 
the  fervice  they  did  the  Land  abundantly  recompenc’d  their  trouble.  Thefe 
few  things  concerning  the  knowledge  of  the  true  Alchemifts  in  Natural  Philo- 
fophy,  I  have  long  deftred  to  make  known,  that  they  may  not  be  mifrepre* 
fented,  and  condemn’d  by  perfons,  who  are  no  ways  capable  of  forming  a  pro¬ 
per  judgment  of  their  abilities.  The  chief  performances  the  Alchemifts  pre¬ 
tend  to  are,  as  follow : 

The  preparing  the  PbilofophePs  Stone ;  a  fmall  portion  of  which  being 
thrown  into  Metals,  whilft  they  are  in  fufion,  will  in  a  moment  tranfmute 
the  true  mercurial  part  into  obryzum  Gold,  purer  and  finer  than  was  ever 
dug  out  of  the  Mines,  or  procur’d  by  any  docimaftic  Art  •,  and  at  the  fame 
time  will  inftantly  confume  and  difiipate  every  thing  contain’d  in  the  Metals, 
that  is  not  of  a  metallic  mercurial  Nature.  This,  they  fay,  is  of  the  fame 
weight  with  Gold,  brittle  like  Glafs,  of  a  very  deep  red  Colour,  and  runs  in 
the  Fire  like  Wax. 

The  making  another  Stone  of  the  like  Nature,  call’d  the-  Lapis  Argentificus , 
which  will  in  the  fame  manner  turn  all  Metals,  except  Gold  and  Silver,  into 
the  moft  perfect  Silver. 

The  carrying  the  Pbilofopber's  Stone  to  fuch  a  degree  of  perfection,  that  being 
call  into  melted  Gold,  it  will  totally  convert  the  Gold  into  the  Philofopher's  Stone ; 

And  the  exalting  this  ftill  higher,  fo  as  to  change  pure  Mercury  intirely 
into  the  fame  Stone. 

They  fay  farther,  that  they  have  difcover’d  a  Body  prepared  by  Art,  which 
is  of  fuch  vaft  efficacy,  that  if  it  is  mix’d  and  united  with  any  thing,  either  in 
the  Animal,  Vegetable,  or  Foffil  Kingdom,  it  will  fo  far  improve  their  natu¬ 
ral  inherent  vertue,  as  to  render  them  the  moft  perfect  in  their  kind.  In  the 
human  Body,  therefore,  it  would  prove  a  univerfel  Medicine,  fo  difpofmg  both 
its  Solids  and  Fluids,  that  it  would  become  a'ofolutely  found,  and  would  con¬ 
tinue  fo,  till  it  was  gently  confumed  and  worn  away  by  the  neceftary  aCtions 
of  life  itfelf,  and  then  would  leave  the  world  eafily,  and  without  reluCtance. 
The  fame  thing  too  it  would  effect  in  any  living  Animal  ;  and  if  it  ffiould 
infinuate  itfelf  into  the  roots  of  Vegetables,  it  would  greatly  increafe  both  their 
beauty  and  fruitfulnefs.  To  this  noble  figment  they  gave  the  name  of  the 
Univerfal  Ferment . 

They  pretend  likewife,  to  make  artificial  Gems,  that  fhall  perfectly  refemble, 
and  be  of  the  fame  value  with  natural  ones. 

And  to  exalt  the  bafer  imperfect  Metals  into  Gold,  by  carrying  on  thefe 
coCtion  and  purification  from  that  ftep,  where  Nature  was  defective  and  left 
off.  For  it  is  their  opinion,  that  the  ultimate  defign  of  all  Nature’s  operations 
in  the  Mines,  is  the  production  of  Gold  from  Mercury  by  the  affiftance  of  Fire, 
and  by  refining  and  filtringic  through  pure  denfe  Bodies :  That  if  fhe  is  hinder¬ 
ed  in  her  proceeding,  either  by  the  want  of  Fire,  the  loofnefs  of  the  pafiages 

through 


Theory  of  the  A  R  T. 

through  which  it  runs,  or  the  mixture  of  any  heterogeneous  matter  with  it, 
there  then  arifes  a  crude  Metal  which  is  not  perfectly  homogeneous,  and  hence 
mutable  by  the  Fire.  And  thus  they  fay  are  produced  all  Metals  except  Gold, 
Silver,  and  Mercury ;  which,  neverthelefs,  may  be  Hill  fo  far  perfected  by  Art, 
as  to  be  converted  into  Silver  and  Gold.  This  laft,  however,  was  not  the 
univerfal  opinion  of  the  Alchemifts.  And  indeed,  Lead,  Tin,  Copper,  and 
Iron,  feem  as  perfect  in  their  kind,  as  Gold  ;  and  are  always  found  to  be  pre- 
cifely  of  the  fame  determinate  nature.  And,  perhaps,  the  particular  nature 
of  Copper  may  render  it  as  fit,  or  fitter,  both  for  philofophical  purpofes,  and 
the  common  ufes  of  life,  than  either  Silver,  or  Gold,  although  it  is  lefs  fimple, 
and  confequently  more  changeable.  Nor  in  reality  is  it  at  all  probable,  that 
this  Metal  fhould,  by  any  continued  fubterraneous  digeflion  and  reparation  of 
its  heterogeneous  parts,  be  ever  exalted  into  Gold,  or  become  any  thing  but 
the  moft  perfect  Copper  ;  which  is  likewife  true  of  all  the  reft.  I  confefs 
indeed,  that  fomething  of  Gold  may  be  obtained  from  what  we  call  the  bafer 
Metals,  if  they  are  kept  a  long  time  in  the  Fire  ;  but  then  it  is  not  certain, 
whether  this  is  actually  produced  there  by  carrying  on  thofe  Metals  to  greater 
perfection  v  or  whether  it  is  only  feparated  from  them  by  the  force  of  the  Fire. 
Nor  can  I  eafily  conceive  how  it  comes  to  pafs,  that  lead,  which  of  all  folid 
Bodies,  comes  neareft  in  weight  to  Gold,  fhould  be  reckoned  fo  much  more 
diltant  from  it  in  nature  than  Silver;  fince  all  the  Adepts  aflert  with  one  con- 
fent,  that  the  Demonftration  from  weight  is  of  more  force  than  any  mathema¬ 
tical  one.  But  I  have  fufficiently  tired  both  your  patience,  and  my  own, 
upon  this  fubjeCt,  and  therefore  to  conclude.  Let  us  never  imagine  that  we 
are  able  to  determine  how  far  the  powers  of  nature  may  extend..  Thofe 
things  are  looked  upon  as  impofllble,  that  ignorant  people  are  not  acquainted 
with.  The  ancienteft  Philofophers  gave  fome  hints  of  an  eternal  Fire,  folid, 
and  durable  even  under  Water;  and  were  ridicul’d  for  their  pains  as  a  parcel 
of  idle  men:  But  fince  it  has  been  difcovered  by  Craftius ,  improved  by  Kun* 
hi,  defcribed  by  Boyle,  more  clearly  explained  by  Newentyt r  and  moft  plainly, 
of  all  treated  of  by  Hoffman ,  the  poffibility  of  the  thing  is  actually  demon- 
ftrated.  The  artificial  Thunder  and  Lightning  of  Roger  Bacon  were  looked 
upon  for  a  good  while  as  fiction,  and  deceit ;  but  they  afterwards  were  made 
appear  by  Schwartz  to  have  too  much  truth  in  them.  And  the  other  things 
that  I  have  mentioned  in  natural  Magic,  to  perfons  perfectly  unacquainted 
with  Experiments,  will  feem  much  more  incredible  than  the  tranfmutation  of 
Lead  into  Gold  with  regard  to  its  mercurial  part,  its  original  form  being 
firft  perfectly  deftroyed.  There  are  inconveniences  in  being  too  credulous ;  and 
fo  there  are  in  being  too  fceptical.  It  is  the  bufinefs  of  a  wife  man  to  try  every 
thing,  and  abide  by  that  which  he  finds  to  be  true  ;  nor  ever  to  prefcribe  lir 
mits  to  the  power  of  the  omnipotent  Governour  of  the  univerfe,  or  the  natural 
beings  which  he  has  created. 

Now  we  are  upon  this  head  give  me  leave,,  before  we  proceed,  juft  to  mention, 
the  apparatus,  that  the  greateft  Mafters  in  the  Art  declare  to  be  abfolutely-. 
neceftary  for  bringing  this  grand  Arcanum  to  perfection.  And  firft  they  all 
agree,  that  Gold,  Mercury,  and  Fire,  are  principally  requifite.  As  alfo  Lead, 
Iron,  Antimony,  and  Nitre,  and  the  nitrous  fpirits  drawn  from  it.  A  CupeL 
A  glafs  Peftil  and  Mortar.  A  Retort,  Receiver,  and  pure  Water.  A  Fur¬ 
nace*, 


77 


7 8  Elements  (?/  Chemistry,  Part  II. 

nace,  Bellows,  filtring  Papers,  a  glafs  Egg,  or  Matras,  and  an  Athanor.  The 
whole  charge  of  which  upon  computation  never  amounts  to  20  /.  Sterling, 
fetting  afide  the  value  of  the  labour. 

Of  the  Inftruments  of  Chemiftry. 

Having  thus,  Gentlemen,  explained  to  you  the  Bodies  about  which  Chemiftry 
is  engaged,  and  the  ends  that  it  chiefly  propofes  in  the  changes  it  produces  in 
them,  I  fuppofe  of  courfe  you  will  be  defirous  to  be  informed  by  what  me¬ 
thods  thefe  may  be  brought  about  ;  which  l  readily  comply  with.  As  it  is 
impoflible  now  that  any  Art  can  produce  effe&s  without  proper  inftruments  ; 
hence  thefe,  of  confequence,  come  firfb  under  our  confideration.  A  perfon,  for 
inftance,  defires  that  I  would  acquaint  him,  what  it  is  in  Wormwood  that 
gives  it  its  bitter  tafte,  and  that  I  would  feparate  that  part  from  all  the  reft. 
Now  here  I  muft  know  that  Water  juft  ready  to  boil  will  fetch  all  that  is 
bitter  out  of  the  plant,  if  it  is  poured  on,  digefted,  decanted  again  when  it 
is  impregnated,  and  this  is  repeated  fo  long  till  the  laft  after  ftanding  fome 
time  comes  off  as  infipid  as  it  was  put  on.  The  Plant  then  will  intirely 
have  loft  its  bitternefs,  which  will  all  be  contained  in  the  Water:  And  here 
you  fee  evidently,  that  Fire,  and  Water,  are  the  Inftruments  made  ufe  of  in 
this  Operation. 

For  in  every  Art  that  inftrufts  us  in  the  changing  of  Bodies,  that  particular 
thing  is  called  an  Inftrument,  which  either  has  or  may  have  given  it  a  certain 
peculiar  motion,  which  being  applied  to  the  Body  to  be  changed  will  produce 
fuch  an  alteration  in  it,  as  the  Art  had  before  determined.  And  thus  in  Che¬ 
miftry  we  have  Inftruments  by  which  we  are  able  to  perform  the  actions  we 
defire;  and  thefe  we  ufually  reduce  to  fix,  as  the  principal,  with  thofe  Chemifts 
who  have  cultivated  the  Art  with  the  greateft  accuracy  ;  and  they  are  as  follow. 
Fire,  Water,  Air,  Earth,  the  Solvents  which  the  Artifts  call  Menjlruums ,  and 
the  common  furniture  of  the  Elaboratory  ;  all  which  the  Chemift  ought  well 
to  be  acquainted  with,  if  he  would  rightly  underftand  the  Operations,  which 
are  effected  by  the  help  of  them.  Of  thefe  therefore  I  fhall  treat  in  the 
order  I  have  mentioned  them,  beginning  firft  with  Fire,  as  there  never  was, 
or  can  be  any  chemical  Operation,  in  which  Fire  is  not  concerned  ;  which  is 
not  fo  universally  true  of  the  reft. 
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The  power  of  this  is  fo  great,  its  effects  fo  extenfive,  and  the  manner  of 
its  adling  fo  wonderful,  that  fome  of  the  wifeft  nations  of  old  reverenced  and 
worfhipped  it,  as  the  fupreme  Deity.  Some  of  the  Chemifts  too,  after  they 
had  difcovered  its  furprizing  vertue,  have  fufpeded  it  to  be  an  uncreated 
Being.  And  indeed,  the  moft  famous  of  them  have  acknowledged  it  as  the 
fource  of  all  their  knowledge;  and  hence  have  profeffed  themfelves  Philofo- 
phers  by  Fire,  nor  thought  they  could  be  honoured  with  a  nobler  title.  Now 
among  all  the  wonderful  properties  of  Fire,  there  is  none  more  extraordinary 
than  this,  that  though  it  is  the  principal  caufe  of  almoft  all  the  fenfible  effects 
that  continually  fall  under  our  obfervation,  yet  it  is  itfelf  of  fo  infinitely  a 
fubtil  nature,  that  it  eludes  the  moft  fugacious  inquiries,  nor  ever  comes  within 
the  rcacli  of  our  fenfes:  and  hence  others  have  been  led  to  be  of  opinion  that 
it  ought  to  be  looked  upon  as  fpirit,  rather  than  Body.  It 
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It  is  neceflary,  therefore,  if  we  would  keep  clear  of  miftakes,  to  act  with  the  To  bein- 
utrnoft  caution  in  our  fearches  after  a  thing  whofe  nature  is  fo  hidden  and  my-  fter 
fterious.  And  for  this  reafon  we  muft  abfolutely  difengage  our  felves  from  all  tion.  MU 
mere  fpeculations,  nor  give  into  any  precarious  hypothecs,  how  plaufibly  foever 
contrived,  unlefs  we  would  run  headlong  into  confufion,  and  uncertainties : 

For  if  at  fetting  out  we  lay  a  wrong  foundation,  the  errors  that  arife  hence 
will  diffufe  themfelves  through  all  the  branches  of  natural  Philofophy  ;  fince 
in  all  the  productions  of  natural  effects,  Fire,  as  I  obferved  before,  has  always 
far  the  greateft  (hare. 

When  we  fet  about  therefore  to  inquire  what  Fire  really  is,  we  muft  be-  Not  from 
gin  perfectly  as  though  we  knew  nothing  of  the  matter,  and  muft  intirely  lay  H^othefo’ 
afide  every  notion  that  we  had  formed  of  it  before.  And  here  we  muft  fol¬ 
low  the  analytic  method  of  the  Geometricians,  who  in  order  to  come  at  the 
knowledge  of  any  thing,  proceed  as  though  they  were, ignorant  of  it,  and 
that  they  may  conftantly  keep  this  in  their  eye,  reprefent  it  always  by  fome 
fign  that  only  expreffes  fomething  unknown,  and  that  is  then  fought  after. 

Nor  do  thefe  religious  Obfervers  of  truth,  in  their  inquiries  after  things  they 
are  not  acquainted  with,  ever  make  ufe  of  any  other  properties,  than  what  are 
evidently  obferved  in  the  things  themfelves,  or  have  been  before  clearly  de- 
monftrated. 

And  I  will  venture  to  affert,  that  this  extraordinary  circumfpeClion  is  never  One  difficult 
more  neceffary,  than  in  the  fubjeCt  we  are  at  prefent  engaged  in  :  For  the 
Elements  of  Fire  pervade  and  refide  in  the  moft  folid  matter  of  Gold,  as 
well  as  in  the  moft  perfeCt  Torricellian  vacuum ,  and  are  equally  difperfed  and 
diftributed  through  all  Bodies,  and  every  part  of  fpace  ;  as  will  be  evidently 
made  appear  hereafter.  And  hence  it  comes  to  pafs,  that  there  is  nothing  in 
our  philofophical  Inquiries  more  difficult,  than  truly  to  diftinguiffi  the  par¬ 
ticular  aCtion  of  Fire  from  that  of  the  other  caufes  that  in  every  phyficai 
Operation  concur  with  it  $  and  yet  the  nature  of  Fire  is  fo  vaftly  different  from 
theirs,  that  they  cannot  be  confounded  with  one  another  without  the  utmoft  im¬ 
propriety,  and  danger  of  miftakes 

There  is  yet  another  difficulty  that  puzzles  the  Philofophers  in  their  fearches  Afecond,-- 
after  Fire  as  much  as  the  former,  and  that  is,  the  vaft  fubtlety  of  its  parti¬ 
cles,  which  in  their  finenefs  not  only  exceed  every  thing  yet  known,  but  pe¬ 
netrate  into  the  moft  folid,  and  even  the  fmalleft  Corpufcles  that  ever  fall  un¬ 
der  our  notice.  And  hence  ic  comes  to  pafs  that  ,we  find  fuch  very  different, 
and  abfurd  opinions  concerning  its  nature,  even  among  thofe  Authors,  who 
have  ftudied  it  with  the  greateft  diligence,  and  happieft  fuccefs.  And  the 
errors  that  have  rifen  hence,  have  not  only  infeCted  Chemiftry  and  Philofo¬ 
phy,  but  have  alfo  fpread  themfelves  into  the  medicinal  Art,  as  every  Phyfician 
muft  acknowledge,  who  has  carefully  confidered  what  has  been  advanced  con¬ 
cerning  innate  Heat,  radical  Moifture,  and  many  other  things  that  depend  upon 
them.  Let  us  therefore  in  our  Inquiries  on  this  fubjeCt  proceed  as  if  we  were 
perfectly  unacquainted  with  it ;  and  let  this  be  the  cafe,  kill  we  are  able  to 
come  at  fome  certainty  about  it. 

It  is  impoffible,  however,  with  our  utmoft  endeavours,  fo  to  difengage  our  The  fign* 
thoughts  in  this  affair,  as  not  to  retain  at  leaft  that  idea  of  Fire,  by  which  j£j2to*be 
every  perfon  fays  he  knows  whether  it  is  prefent  in  any  particular  place,  or  is  fiut 
2L  abfent  eated‘ 
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abfent  from  it.  For  it  is  abfolutely  necefifary  that  this  mark  fhould  be  perfectly 
obvious  to  our  fenfes,  and  that  we  fhould  all  agree  about  it  ;  otherwife  the 
word  Fire  even  among  perfons  that  talk  the  fame  language,  would  fignify 
nothing  at  all.  And  the  fame  Obfervation  equally  holds  true  of  every  thing 
elfe.  ]f  a  perfon  fhould  fay,  for  inftance,  that  he  knows  nothing  of  the  nature 
of  Thunder  ;  yet  ftill  under  this  word  he  conceives  this  notion  of  it  at  leaft 
in  his  mind,  that  it  is  fomething  that  produces  a  very  extraordinary  noife  in 
the  Air,  and  thus  underftands  the  fame  thing  by  this  term  as  every  body  elfe 
does,  nor  will  eafily  confound  it  with  any  thing  elfe.  In  like  manner,  both 
the  learned  and  the  ignorant,  if  they  ufe  the  fame  fpeech,  as  foon  as  ever 
they  hear  the  word  Fire,  immediately  think  of  the  very  fame  thing.  And  in¬ 
deed  were  not  this  the  cafe,  that  word  would  have  no  more  effedt  upon  the 
perfon  that  heard  it,  than  if  it  had  been  fpoken  to  an  India n,  or  an  African. 
The  requi-  Now  this  general  mark  or  character  muft  belong  fo  peculiarly  to  Fire,  that 

fites  in  thefe  muft  not  be  common  to  any  thing  elfe  ;  for  otherwife,  we  fhall  be  con- 

ftantly  at  a  lofs  how  to  diftinguifh  Fire  from  any  other  of  thofe  things,  that 
this  property  might  equally  point  out. 

Nor  is  it  lefs  neceftary  that  this  mark  fhould  be  an  individual  one,  'and  ab¬ 
folutely  infeparable  from  Fire,  fo  that  wherever  Fire  actually  exifts,  this 
fhould  alfo  moft  certainly  and  conftantly  be  prefent  with  it  •,  for  by  this  means 
alone  we  fhall  be  able  to  come  at  the  knowledge  of  it,  a  fign  being  of  no 
manner  of  fervice,  if  the  thing  fignify’d  may  neverthelefs  lie  concealed,  and 
not  be  difcovered  by  it. 

And  laftly,  it  is  abfolutely  requifite,  that  this  character  fhould  lie  open  to 
our  fenfes,  and  eafily  affedt  them  -,  and  fhould  plainly  point  out  to  us  the  de¬ 
grees  in  which  Fire  increafes,  decreafes,  or  continues  in  any  fpace,  or  Body. 
If  thefe  three  properties,  therefore,  are  found  together  in  any  charadter  of  Fire, 
we  may  venture  to  make  ufe  of  this  for  our  purpofe. 

And  then  fafely  relying  upon  this,  we  may  cautioufly  proceed  to  fome  phy- 
fical  Experiments  in  order  to  get  a  farther  infight  into  the  nature  of  Fire, 
which  though  indeed  it  lies  out  of  the  reach  of  our  fenfes  yet,  by  this  fign 
will  certainly  difeover  its  being  prefent  :  Efpecially,  if  we  fet  about  our  In¬ 
quiries  with  prudence  and  diligence,  on  purpofe  to  examine  into  its  hidden 
properties,  when  we  are  once  undoubtedly  fure  of  its  prefence.  And,  then 
befides,  any  accidental  difeoveries  that  unexpectedly  offer  themfelves  to  our 
obfervation  in  the  profecution  of  thefe  Inquiries,  will  likewife  prove  of  fervice: 
For  both  thefe  will  ferve  to  furnifh  us  with  arguments,  which  being  properly 
reduced  into  order,  and  rightly  improved,  will  help  us  by  degrees  to  an  in- 
fight  into  the  nature  of  this  abltrufe,  and  myfterious  Being.  And  how  can 
we  be  afraid  of  falling  into  miftakes,  whilft  we  purfue  this  method,  which  is 
univerlally  approved  by  men  of  the  foundeft  judgment,  as  the  only  certain  one 
in  fearching  after  natural  knowledge  ? 

It  mufl  be  acknowledged,  however,  that  it  is  exceeding  difficult  to  difeover 
fuch  a  mark  of  Fire  as  will  always  demonftrate  its  prefence,  let  the  quantity  of  it 
a  fign?  fuch  be  ever  fo  fmall  ;  and  that  for  the  following  reafon.  Upon  examination  it 
evidently  appears  that  there  is  an  incredible  quantity  of  true  Fire  even  in  thofe 
places,  where  every  body  not  only  judges  there  is  none,  but  imagines  there  is  really 
ibmething  of  a  quice  different  nature.  In  a  hard  froft,  for  inftance,  it  will  be 
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demonftrated,  that  Fire  is  actually  contained  in  the  very  coldeft  mafies  of  Ice, 
and  may  be  inftantly  produced  from  them  with  a  great  deal  of  violence :  And  yet  at 
that  time  it  no  ways  manifefts  itfelf  to  our  fenfes  •,  not  one  of  its  actions  appears  *, 
nor  any  of  the  effects  that  are  commonly  afcribed  to  it.  I  don’t  pretend,  there¬ 
fore,  to  lay  down  any  mark,  by  which  a  perfon  may  be  fure  of  the  prefence 
of  the  very  lead  quantity  of  Fire  *,  but  I’ll  venture  to  offer  one  which  will 
certainly  difcover  it  when  it  is  fomewhat  greater  -,  which  will  be  fufHcient  for 
our  purpofe.  And  as  in  Bodies,  we  have  no  idea  of  great,  or  fmall,  except 
by  comparing  the  Bodies,  either  with  one  another,  or  with  fome  certain  mea- 
fure :  So  here,  though  the  abfolute  quantity  of  Fire  in  a  given  place,  cannot 
by  any  fign  be  rightly  determined  ;  yet  we  are  able  to  demonftrate  how 
much  there  is  more,  or  lefs  of  it  there,  than  in  any  other  place  afiigned.  In 
like  manner  it  is  difficult  to  afcertain  the  abfolute  degree  of  Fire  in  any 
particular  point  of  time  ;  and  yet  the  various  degrees  of  it  at  different  times 
may  be  eafily  compared  with  one  another. 

Whilft  we  are  engaged  now  in  purfuit  of  the  marks  abovementioned,  thofe  Such  /ign3 
effeCts  firfl  offer  themfelves  to  our  obfervation,  which  are  produced  by  the 
power  of  Fire  alone,  and  by  which,  when  they  are  manifeft  to  our  fenfes,  W e  produced  by 
univerfally  infer  the  prefence  of  Fire.  Thefe  therefore  we  may  fairly  make  Fire* 
ufe  of  for  the  prefent.  For  if  thofe  phyfical  changes  which  are  the  foie  pro¬ 
duction  of  Fire  very  eafily  affedt  our  fenfes,  they  will  ferve  as  a  certain  indi¬ 
cation  of  Fire  ;  and  if  thefe  constantly  appear  wherever  Fire  is  generated, 
we  ffiall  come,  in  reality,  at  the  very  thing  we  defire.  Nor  need  we  here  be 
over  follicitous  left  among  thefe  effects  there  ffiould  be  fometimes  intermixed 
others,  that  owe  their  being  to  fome  other  caufes ;  for  when  we  come  to  con- 
fider  them  more  nicely,  we  ffiall  eafily  be  able  to  diftinguiffi  thofe  that  are 
proper  to  Fire,  from  thofe  that  are  common  to  it  with  other  Bodies.  Let  us 
therefore  at  firft  affiime  thofe  properties  only  that  are  commonly,  and  univer¬ 
fally  afcribed  to  Fire  ;  and  afterwards  proceed  to  examine  them  with  care,  and 
accuracy,  in  order  to  make  a  proper  difcovery  of  thofe  among  them,  that 
we  are  particularly  in  fearch  after.  Now  of  thefe  the  following  are  the  prin¬ 
cipal.  i.  Heat.  2.  Light.  3.  Colour.  4.  Lxpanfion  or  Rarefadion,  both  of 
Fluids,  and  Solids.  5.  The  power  of  burning,  melting,  &c. 

Thefe  therefore  let  us  confider  in  order.  Heat  then  in  the  firft  place  isTheex- 
afcribed  to  Fire,  and  that  with  the  greateft  reafon,  as  they  are'moft  intimate-  ^'t^eon 
ly  conneded  together.  And  yet  if  we  clofely  contemplate  this  very  idea  of  Heat,  and  ala  of 
we  ffiall  eafily  perceive  that  people  mean  nothing  more  by  it,  than  a  certain  Heat* 
fenfation  of  the  mind,  excited -by  the  application  of  Fire  to  the  fenfible  parts 
of  the  Body.  But  by  this  perception  certainly  we  underftand  nothing  of  the 
aCtion  of  Fire,  or  the  alteration  that  is  produced  in  our  organs  of  lenfation  by 
it.  And  hence  Heat,  confidered  only  as  it  exifts  in  the  mind,  whence  alone  it 
receives  its  name,  does  not  really  Signify  any  thing  corporeal,  but  indicates 
only  fome  afteCtion,  or  change  of  our  thinking  faculty.  When  any  perfon  is 
hot,  he  has  a  clear  and  diftinCt  idea  of  what  he  feels  at  that  time ;  but  yet  he 
will  never  thence  be  able  to  obtain  the  leaft  knowledge  of  Fire,  or  the  changes 
that  it  then  produces  in  him.  Let  me  afk  you.  Gentlemen,  what  it  is  you 
feel  in  yourfelves,  when  you  fay  you  are  warm  j  is  it  not  a  perception  of  fome¬ 
what  agreeable?  Now  compare  this  with  what  the  Phyficians  are  of  opinion 
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happens  then  in  the  Body,  and  what  a  prodigious  difference!  They  tell  us 
that  during  that  time  a  moft  fubtil  Fluid  is  moved  in  the  capillary  Nerves  af¬ 
ter  a  particular  manner:  But  is  it  poffible  that  ever  fuch  a  notion  as  this  fhould 
enter  into  any  perfon’s  mind  purely  from  the  fenfation  of  warmth,  fhould  he  be 
affefled  with  it  ever  fo  often?  But  confider  again,  what  is  the  ftandard  by 
which  every  one  meafures  his  proper  degree  of  Heat  ?  Why,  fo  long  as  a  man 
enjoys  perfect  health  both  in  body  and  mind,  he  will  confefs  that  the  kindly 
warmth  he  then  feels,  excites  an  agreeable  fenfation  in  his  mind.  If  this  after¬ 
wards  leffens  by  degrees,  and  at  laft  becomes  imperceptible,  he  then  fays  he  is 
cold:  As  on  the  contrary,  if  it  is  increafed  beyond  that  degree  which  affedled 
him  with  pleafure,  he  complains  of  a  troublefome  Heat.  But  there  is  no¬ 
thing  in  all  this  that  will  be  of  any  fervice  to  us,  as  a  Criterion  of  Fire. 
Befides,  as  in  all  other  circumftances,  fo  here,  the  degree  of  Heat  that  we  are 
conftantly  accuftomed  to,  we  are  not  fenfible  of;  and  hence  we  are  apt  to  look 
upon  every  degree  of  it,  that  is  lefs  than  the  natural,  or  ufual  one,  as  no  Heat 
at  all  ;  which  leads  us  continually  too  into  miftakes:  Whereas  on  the  con¬ 
trary,  thofe  perfons  that  have  for  a  long  time  been  inured  to  cold,  are  thence 
affedled  in  a  very  different  manner  from  what  others  are.  It  is  an  old  Obfer- 
vation  that  fubterraneous  places  afford  a  moft  refrefhing  coolnefs  to  perfons 
melting  with  Heat  in  the  fultry  Dog-days;  and  that  on  the  other  hand,  when 
the  Body  is  almoft  frozen  with  the  winter  Cold,  it  will  perceive  a  kindly 
warmth  in  the  very  fame  places.  And  hence  it  has  been  falfly  inferred,  that 
thefe  places  under  ground  undergo  a  true  Antiperift afis ,  and  grow  colder  in 
Summer,  and  warmer  in  the  Winter  ;  whereas  we  certainly  know  that  cellars 
confiderably  deep  are  colder  in  the  former,  and  warmer  in  the  latter  :  Indeed 
if  they  are  funk  to  a  very  extraordinary  depth,  the  degree  of  Heat  continues 
always  pretty  nearly  the  fame.  From  all  this  we  conclude  then,  that  the  in¬ 
formations  we  receive  from  Heat  are  very  precarious  and  uncertain.  For  your 
farther  fatisfadtion,  however,  I  will  mention  one  inftance  more,  of  great  con- 
fequence  too  in  Phyfic,  which  will  ftill  farther  confirm  my  affertion,  that  we 
can  by  no  means  determine  with  any  certainty  the  quantity  of  F'ire,  by  that 
Heat  with  which  our  fenfes  are  affedted.  In  the  fummer  time,  when  the  Heat  grows 
exceflive,fuffocating,  and  intolerable  to  perfons  in  health,  occafioned  either  by  the 
reflexion,  or  refradtion  of  the  Sun  from  the  Clouds,  there  follows  very  frequently 
Thunder  and  Lightning,  with  large  fhowers  of  Rain,  and  fometimes  of  Hail ;  and 
this  no  fooner  happens,  but  the  Air  grows  chill,  and  this  very  troublefome 
Heat  is  fucceeded  by  Cold.  With  this  fudden  change  we  are  ready  to  fhudder, 
and  feel  as  though  we  were  pierced  through  with  a  Winter’s  Froft ;  and  yet  I 
have  found  by  repeated  Obfervation,  that  the  Air  at  that  very  time,  though 
it  feems  fo  cold,  is  in  reality  fo  very  warm,  that  fhould  the  fame  come  upon 
usfuddenly  after  a  very  hard  froft,  the  Heat  of  it  would  be  greater  than  we  could 
poflibly  fupport  ourfelves  under:  For  fhould  a  room,  in  the  fharpeft  frofty 
weather,  be  heated  to  the  fame  degree,  as  the  Atmofphere  is  in  the  month  of 
Auguft  after  fuch  Thunder,  there  is  no  perfon  living  who  had  been  abroad 
a  good  while  in  this  piercing  Cold,  that  could  bear  the  Heat  of  this  room,  but 
would  foon  faint  away.  From  the  whole  therefore  we  conclude,  that  Heat  is  a 
very  uncertain  meafure  of  the  quantity  of  Fire. 

Again,  Light  is  looked  upon  by  judicious  Men  as  a  moft  certain  Demon- 
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ftration  of  the  prefence  cf  Fire.  For,  fay  they,  does  not  this  offspring  of  Fire 
evidently  point  out  its  parent,  and  hence  imagine,  that  the  ffronger,  and 
brighter  its  rays  are,  the  greater  quantity  of  Fire  is  really  contained  in  it ; 
and  that  on  the  contrary  this  decreafes  in  the  fame  proportion,  as  the  fplen- 
dour  of  that  noble  Being  is  diminifhed.  This  therefore  they  imagine  may  be 
laid  down  as  a  mark  of  Fire.  But  how  little,  Gentlemen,  are  they  acquainted 
with  experimental  knowledge  that  are  of  this  opinion  ?  If  you  make  any  doubt 
of  this,  put  a  piece  of  Iron  in  the  Fire,  and  let  it  remain  there  ’till  it’s  almoft 
red  hot,  then  carry  it  into  the  dark,  and  it  will  afford  no  light  at  all  ;  and 
yet  if  you  apply  it  to  the  body  of  an  animal,  it  will  burn  it  to  the  bone,  nay  the 
very  bones  themfelves,  with  a  hilling  noife,  and  a  very  difagreable  fmeli ;  or 
if  you  lay  it  upon  a  piece  of  dry  wood,  you  will  produce  both  fparks  and 
flame.  Flere,  therefore,  there  is  a  valt  deal  of  Fire  without  the  leaft  ap¬ 
pearance  of  Light.  On  the  other  hand,  take  a  concave  Speculum  made  of 
folid  Metal,  and  exactly  polifhed,  and  in  a  clear  winter  night  oppofe  it  to  the 
Moon  when  it  is  at  the  full  and  upon  the  Meridian,  then  place  a  piece  of 
white  paper  in  the  Focus ,  fo  that  it  may  receive  the  contra&ed  image  of  the 
Moon,  and  you  will  have  fo  refulgent  a  Light,  that  the  ftrongeft  eyes  will  not 
be  able  to  bear  it ;  and  yet  in  the  center  of  the  Focus  there  will  be  a  very 
piercing  Cold.  The  fame  Experiment  was  performed  by  that  famous  Englifb 
Philofopher  Dr.  Robert  Hook ,  (who  feemed  formed  by  nature  for  Experimental 
PhilofophyJ  with  a  double  Convex-glafs,  and  the  image  of  the  Moon  received 
upon  a  paper  in  the  Focus  was  exceflive  bright ;  and  yet  upon  putting  a  very 
nice  Thermometer  into  the  Focus  there  did  not  appear  the  lead  fign  of  Heat, 
or  Fire.  The  fame  thing  was  afterwards  confirmed  by  Tjchirnhaujcn's  glafles  at 
Paris.*  Mem.  del’ Ac. Roy.  desSc.  1699.  p.  no.  And  laftly,  in  the  Focus  of  Viletfs 
Mirrour  diredted  to  the  Sun  at  mid-day,  there  is  not  the  leaft  appearance  of  a 
lucid  image,  unlefs  it  falls  upon  an  opake  Body,  or  a  perfon  fhouldon  afudden 
fatally  put  himfelf  diredtly  againft  it;  and  yet  there  is  in  that  very  place  a  Fire 
fo  intenfly  hot,  that  it  is  able  in  the  leaft  inftant  of  time  to  melt  even  (tones 
themfelves.  Now  will  any  one  pretend  that  Light  can  be  a  proper  meafure  of 
the  quantity  of  Fire,  when  we  evidently  fee,  that  there  may  be  the  ftrongeft 
Fire  without  any  vifible  Light ;  and  on  the  other  hand,  the  moft  refulgent 
Light  without  producing  the  leaft  degree  of  Heat  ? 

Upon  the  head  of  Colour  now,  there  is  little  room  to  fay  any  thing  :  For  as  And  Colours 
this  is  either  Light  itfelf,  or  a  various  reflexion  of  Light  from  opake  Bodies, 
it  is  evident  from  what  has  been  demonftrated  of  Light’s  being  an  infufficient 
mark  of  Fire,  that  Colours  of  confequence  muft  be  much  lefs  fo. 

As  thefe,  therefore,  do  not  anfwer  our  purpofe,  we  muft  carefully  examine  Andtheo_ 
the  remaining  effects  of  Fire,  to  fee  if  we  cannot  at  laft  difcover  one  of  them,  ther  effects 
which  will  ferve  us  as  a  certain  token,  and  a  proper  meafure  of  the  prefence, ofFire' 
and  quantity,  of  this  moft  adtive  Element.  But  alas,  Gentlemen!  the  more 
accurately  one  contemplates  them,  the  readier  one  is  almoft  to  defpair  of  gain¬ 
ing  one’s  point,  they  appear  fo  full  of  contrarieties.  If  we  confider,  for  inftance, 
its  power  of  attenuating  Bodies,  why  we  fee,  on  the  other  hand,  that  a  great 
many  are  more  clofely  compadled  together  by  it.  Some  are  confolidated  by 
this  Element,  whilft  it  has  a  power  of  difiolving  others.  Many  it  feparates  into 
different  parts,  though  at  the  fame  time  it  unites,  and  combines  others  more 
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intimately,  than  can  be  effected  by  any  thing  elfe;  as  we  fee  plainly  in  the 
making  of  Glafs,  and  the  mixing  of  Iron  and  Gold.  But  this  fruitful  argu¬ 
ment  will  carry  me  to  too  great  a  length:  In  fhort,  therefore,  I’ll  venture  to 
aifert,  that  you  can  fcarce  mention  any  one  effect  of  Fire,  which  you  may  ima¬ 
gine  to  hold  good  in  all  Bodies,  but  I’ll  fhew  you  a  quite  contrary  one  pro¬ 
duced  in  fome,  by  the  very  fame  Fire.  You’ll  be  apt  therefore  to  fay,  does 
then  this  wonderful  caufe  produce  ho  one  effe6t,  which  is  always,  and  every 
where  the  fame,  perfectly  infeparable  from  it,  and  conftantly  invariable  in 
every  kind  of  Object  ?  Why,  Gentlemen,  I  believe  there  is  fuch  a  one  ;  and 
by  the  molt  faithful,  and  diligent  inquiries  I  have  been  able  to  make,  I  never 
could  difcover  any  more. 

For  upon  a  careful  examination  of  natural  Bodies,  I  don’t  find  any  one  to 
which  that  Being  may  not  be  applied,  which  we  generally  call  common  Fire, 
whether  folar,  artificial,  or  fubterraneous :  But  ever  body,  without  exception, 
that  has  been  hitherto  try’d,  upon  its  being  united  with  this  Fire,  increafes 
in  its  magnitude,  fwells,  and  rarefies,  without  any  apparent  alteration  in  its 
weight.  Nor  does  it  at  all  fignify  whether  they  are  folid,  or  fluid  ;  hard,  or 
foft ;  light,  or  heavy  ;  for  the  fame  law  holds  conftantly  and  univerfally  true 
in  all. 

If  you  take  two  Bodies,  however,  of  the  fame  bulk  and  weight,  one  of 
which  is  folid,  the  other  fluid,  you  will  always  obferve  this  difference,  that 
the  fluid  one  will  fuffer  a  greater  expanfion  from  the  fame  Fire,  the  folid  one 
a  lefs  :  At  leaft,  I  have  never  found  it  otherwife  in  thofe  that  I  have  hitherto 
made  trial  of.  Fluids,  therefore,  are  more  proper  for  the  examination  of  Fire 
by  this  effect,  than  Solids.  But  again,  I  have  conftantly  found,  that  thofe  Li¬ 
quors  which  are  lefs  denfe,  and  light,  are  always  the  moft  rarefied  by  the 
fame  degree  of  Heat ;  and  confequently,  the  expanfion  of  the  lighter  Fluids 
will  moft  fenfibly  affedt  us,  and  are  therefore  the  moft  fuitable  to  indicate  to 
us  the  very  minuteft  augmentations  of  the  fmalleft  Fire.  The  truth  of  this 
I  confirm  by  the  following  Experiment  :  You  perceive,  that  this  Glafs  in 
my  Hand,  which  confifts  of  a  fpherical  Body,  and  a  narrow  cylindrical  Neck, 
is  fill’d  with  fair  Water  as  highas  this  mark  which  you  obferve  on  the  Neck; 
as  foon  now  as  I  dip  the  bulb  of  the  Glafs  into  the  warm  Water  that  is  con¬ 
tain’d  in  this  open  veflel,  you  fee  immediately  that  the  Water  in  the  Neck 
rifes  above  the  firft  mark,  and  afcends  continually,  fo  long  as  it  acquires  a  ftill 
greater  and  greater  degree  of  Heat.  Again,  if  I  take  it  out  of  this  Water, 
and  put  it  into  that  other  which  is  fomewhat  hotter,  you  perceive  that  it  rifes 
ftill  higher  in  the  Neck  of  the  Vial.  And  laftly,  as  I  move  it  nearer  and 
nearer  to  the  Fire,  you  difcern  that  it  is  more  and  more  expanded  ;  and  that 
it  defcends  again  by  degrees,  as  foon  as  ever  I  remove  it  farther  from  it. 
Now  does  it  not  hence  very  plainly  appear,  that  the  Water  is  expanded  by 
the  Fire,  fo  as  to  take  up  a  greater  fpace  when  it  is  heated,  than  it  did  when 
it  was  cold,  and  that,  without  any  fenfible  increafe  of  its  weight  ?  And  is  it 
not  as  evident,  that  this  folid  glafs  Veflel  is  not  equally  dilated  with  the  Water  $ 
fince,  tho’  this  is  heated  to  the  fame  degree,  and  indeed  fooner  than  the  Water, 
yet  the  Bulb  is  not  now  able  to  contain  it  as  it  did  before,  and  therefore  fome 
of  it  rifes  into  the  Neck?  Again,  pleafe  to  turn  your  Eyes  this  way,  and  here 
you’ll  fee  how  much  quicker  Alcohol  of  Wine  rifes  in  this  Glafs,  when  it  is 
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immerged  in  the  fame  hot  Water,  and  how  fwiftJy  it  mounts  to  the  very  top 
of  the  Neck,  fo  that  it  is  ready  to  run  out  at  the  Mouth  Hence  then,  with 
me  you  will  readily  infer,  that  Alcohol,  which  is  lighter  than  Water,  is  fooner, 
and  more  rarefied  by  the  fame  degree  of  Heat.  Thefe  Experiments  therefore, 
tho’  they  may  feem  plain  and  trifling,  evidently  confirm  the  truth  of  what  I 
afferted.  And  I  wifh  that  thofe  Gentlemen  who  have  had  a  thorough  know¬ 
ledge  of  Hydroftatics,  had  given  us  the  comparative  weights  of  all  the  Fluids 
we  are  hitherto  acquainted  with :  Then,  pofiibly,  I  might  have  been  able  to 
lay  down  this  as  a  general  Rule,  which  the  confideration  of  many  of  them 
fuggefts,  viz.  that  the  fpaces  of  expanfion  from  the  fame  degree  of  Fire,  are 
to  one  another,  as  the  rarities  of  the  expanded  Bodies,  or  in  a  reciprocal  pro¬ 
portion  of  their  denfities.  Thefe  that  follow  are  found,  by  Experiment,  to 
lucceed  one  another  nearly  in  the  order  they  are  mentioned  : 

The  lightefl  of  all  Fluids  is  the  Vacuum  of  Torricellius. 

Then  Boyle's. 

Air. 

Alcohol. 

Pure  diftill’d  Petroleum,  Boyl.  Mech.  Qual.  88. 

Spirit  of  Turpentine. 

Water. 

Vinegar. 

Aqua  Fortis. 

Spirit  of  Nitre. 

Oil  of  Vitriol. 

Mercury. 

See  the  great  Boyle,  in  his  Medicin.  Hydroft. 

If  feems,  therefore,  as  if  the  eafy  expanfion  of  the  lighefb  Fluids,  might 
ferve  as  a  certain  mark  of  the  prefence,  increafe,  or  decreafe  of  Fire  :  For  this 
no  ways  depending  upon  our  fenfes,  which  we  find  in  thefe  inquiries  to  be  fo 
uncertain  a  guide,  will  not  eafily  lead  us  into  miftakes.  Befides,  this  will  de¬ 
termine  to  the  greateft  exaCtnefs  its  very  fmalleft  increments,  or  decrements, 
which  cannot  be  fo  nicely  adjufted  by  any  other  method  that  I  am  acquainted 
with.  And  there  is  yet  this  ^further  advantage  in  it,  that  it  may  molt  expe- 
ditioufiy  be  called  into  ufe  in  any  place  whatever  that  you  have  a  mind  to,  even 
in  the  infide  of  Bodies,  as  well  as  without  them  ;  for  it  is  always  and  every 
where  equally  ready  forfervice.  And  laftly,  it  has  this  excellency  in  it,  that 
this  expanfion  of  Bodies  by  Fire,  if  it  is  effected  in  a  Glafs  hermetically  fealed, 
cannot  be  produc’d  by  any  other  phyfical  caufe  hitherto  known.  We  have 
now  therefore  at  length  difcover’d  that  property  of  Fire  which  we  were  in 
fearch  after;  which  may,  and  ought  to  be  regarded  as  a  true,  certain,  indivi¬ 
dual,  and  proper  mark  of  Fire.  This  then  alone  is  what  we  fhall  make  ufe  of 
as  we  proceed  in  the  inveftigation  of  its  Nature ;  and  we  fhall  take  it  for  grant¬ 
ed,  that  in  every  Phenomenon  where  we  fee  this  rarefaction  excited,  there  is 
there  a  proportionable  degree  of  Fire  as  the  caufe  of  it ;  by  which  means  we 
fhall  have  an  opportunity  of  examining  it  in  almoft  every  circumftance,  and 
hence  may  fairly  reafon  about  its  hidden  Nature,  which  will  difcover  itfelf  to 
us  in  every  Experiment  of  this  kind.  Nov/  in  the  profecution  of  thefe  inqui¬ 
ries,  we  fhall  begin  with  the  molt  plain  Experiments,  and  proceed  in  order  to 
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thole  that  are  more  uncommon  ;  and  thus  lead  you  by  degrees  from  the  Am¬ 
pler,  to  the  more  abftrule  properties  of  this  Element. 

Experiment  I. 

Fire  expands  the  hardeft  Bodies  in  all  their  dimen fions  fo  long  as  it  is  con¬ 
tained  in  them. 

Which  I  thus  demonftrate.  You  fee  thefe  two  iron  cylindrical  Rods,  which 
are  exadtly  three  feet  long,  and  pretty  nearly  of  the  fame  thicknefs,  as  you  per¬ 
ceive  by  their  juft  pafling  through  this  iron  Ring. 

One  of  thefe  I’ll  put  into  the  tower  of  this  Athanor,  in  which  there  is  a  Fire  ; 
and  when  it  has  been  there  a  fufficient  time  to  heat  it,  I’ll  take  it  out  again. 
You  fee  now  that  it  is  almoft  red  hot,  and  that  when  I  apply  it  to  the  other  Rod 
that  is  cold,  it  exceeds  it  in  length  very  confiderably  fince  it  was  put  into  the 
Fire. 

You  obferve  farther,  very  evidently,  that  as  it  cools,  it  grows  every  mo¬ 
ment  fhorter  and  fhorter:  And  now  it  is  quite  cold,  it  is  of  the  lame  length 
with  the  other  ;  its  length  decreafing  in  proportion  as  the  cold  returns,  and 
the  Fire  leaves  it. 

I  have  now  again  made  the  end  of  the  fame  Rod  red  hot,  and  endeavour,  as 
you  fee,  to  thruft  it  through  this  Ring,  but  am  not  able:  For  you  are  witnef- 
jfes,  that  it  is  a  good  deal  thicker  now  than  it  was  when  it  was  cold.  But  have 
a  little  patience  till  it  is  quite  cold  again  •,  and  now  you  fee  it  will  go  through 
the  Ring  :  So  that  tho’  this  would  not  admit  it  when  it  was  hot,  yet  it  lets  it 
eafily  pafs  through  now  it  is  cold. 

If  any  perfon  now  has  a  mind  to  meafure  exadtly  the  difference  there  is  be¬ 
tween  the  length  of  a  piece  of  Iron,  or  any  other  folid  Body,  when  it  comes  red 
out  of  the  Fire,  and  when  it  is  cool’d  to  any  certain  degree  determined  by  the 
Thermometer,  he  may  do  it  in  the  following  manner:  Let  AB  and  CD 
be  two  parallel  brafs  Plates,  contriv’d  fo  to  move  upon  the  fide  ones,  that 
their  parallelifm  may  be  always  preferv’d  ;  and  let  the  fide  ones  be  divided  in¬ 
to  very  fmall  equal  parts.  Take  then  the  Body  you  defign  to  make  your  Ex¬ 
periment  upon,  and  fit  it  exaftly,  when  it  is  cold,  betwixt  AB  and  CD, 
clofe  to  the  Plate  AC.  Then  put  it  in  the  Fire,  and  when  it  is  red  hot,  as 
nimbly  as  pofiible  place  it  pretty  near  the  fame  AC,  and  remove  AB  from 
CD,  till  they  can  contain  the  heated  Body  betwixt  them  •,  which  muft  be  done 
expeditioufly,  that  AC  may  not  be  too  much  heated.  You  will  then  have 
the  difference  betwixt  the  Rod  when  it  is  cold,  and  after  it  is  heated  :  But  you 
muft  take  care  that  the  Rod  be  made  (harp  at  both  ends,  as  you  fee  in  the  figure 
E  F,  that  it  may  heat  the  Plates  as  little  as  may  be.  The  fame  thing  may  like- 
wife  be  determined  in  the  manner  following:  Let  AB  reprefent  a  {freight 
brafs  Ruler,  the  longer  the  better,  at  whofe  extremity  B,  let  there  be  another 
pretty  long  one  fixt  perpendicularly,  and  minutely  divided  into  equal  parts, 
and  let  the  brafs  Hypothenufe  AD  be  made  moveable  at  A,  upon  the  plane 
ABC  :  Then  if  the  heated  Rod  is  placed  upon  AB,  it  will  elevate  the  Ruler 
AD,  and  by  the  motion  of  this  upon  BC,  you  will  have  the  difference  you 
wanted,  which  will  be  the  more  remarkable,  the  longer  you  make  AB,  and 
BC- 

1.  Now  this  expanfion  of  folid  Bodies  by  Fire,  is  fo  univerfal,  that  I  have 
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never  obferved  it  to  fail  in  any  one  that  I  have  had  as  yet  an  opportunity  of 
making  trial  of :  Which  is  a  remark  of  confiderable  confequence  in  our  pre- 
fent  inquiry. 

Take  care,  however,  you  don’t  here  fall  into  an  error,  by  imagining  this  Butisdiffe- 
expanfion  to  be  equally  great  in  all  kinds  of  Bodies  :  For  by  every  Experiment  ales 
that  I  have  hitherto  made,  it  appears  that  heavier  Bodies  fuffer  a  lefs,  and  lighter  ferent  deu&- 
a  greater  dilatation  from  the  fame  degree  of  Heat;  fo  that  this  rule  feems  to  hold  ties‘ 
true  of  all  in  general.  But  let  it  luffice  that  I  have  hinted  thefe  things  to  you  ; 
youyourfelves  will  eafily  carry  on  thefe  obfervations,  by  the  help  of  the  fecond 
inftrument,  and  examine,  whether,  univerfally,  the  dilatations  of  folidsby  the  fame 
degree  of  Fire,  are  in  a  reciprocal  proportion  of  their  refpedtive  denfities? 

I  did  defign  to  have  purfued  this  inquiry  farther  myfelf  ;  but  the  multitude  of 
my  affairs,  and  the  little  time  I  had  to  fpare,  would  not  permit  it  :  Thofe 
things,  however,  which  I  have  feen  and  perform’d,  perfuade  me  to  believe,  that 
the  rarer  Solids  are  always  more  dilated,  and  the  denfer  lefs,  by  the  fame  Heat. 

But  there  are  ftill  other  caufes  that  produce  fome  variety  in  the  degrees  of  ^"dflv0“ieJ 
this  expanfion  of  Bodies,  befides  the  difference  of  their  weights  ;  which  I  came  odieraufe* 
to  the  knowledge  of  in  the  following  manner.  I  defired  that  induftrious  and 
incomparable  Artift,  Daniel  Gabriel  Fahrenheit ,  to  make  me  a  couple  of  Ther¬ 
mometers,  one  with  the  denfeft  of  all  Fluids,  Mercury,  the  other  with  the 
rareft,  Alchol,  which  fhould  be  fo  nicely  adjufted,  that  the  afcents  of  the  in¬ 
cluded  Liquor  in  the  fame  degree  of  Heat,  fhould  be  always  exadtly  equal  in 
both,  as  might  appear  by  a  fcale  fix’d  on  the  fide.  This,  after  a  good  deal 
of  intreaty,  he  endeavoured  to  do;  but  tho*  he  had  made  his  calculations  with 
the  greatefl  accuracy,  yet  upon  examination  I  found  they  did  not  perfectly 
agree.  I  acquainted  this  honed:  Gentleman,  therefore,  with  my  difappoint- 
ment,  and  he  candidly  confefs’d  that  there  was  a  defedt,  and  acknowledg’d 
frankly  that  he  did  not  then  know  the  occafion  of  it.  However,  not  being 
fatisfied  himfelf,  he  fet  about  more  diligently  to  inquire  into  the  caufe  of  this 
difference;  and  upon  a  nicer  examination  he  difcover’d,  that  the  various  forts 
of  Glafs  made  in  Bohemia ,  England ,  and  Holland ,  were  not  expanded  in  the 
fame  manner  by  the  fame  degree  of  Heat;  but  that  one  fort  of  it  was  affedted 
fooner,  and  with  more  eafe,  another  with  more  difficulty,  and  in  a  longer 
time.  And  hence  he  found  out,  that  his  method  of  making  thefe  inffruments 
would  fucceed,  if  they  were  both  form’d  of  the  fame  fort  of  Glafs ;  but  would 
be  defedtive,  if  one  was  made  of  Bohemian ,  and  the  other  of  Dutch  :  For  it 
appeared,  that  that  Glafs  which  requires  a  ftionger  Fire  to  melt  it  will  be  lefs 
expanded,  whilft  that  which  runs  eafily  in  the  Fire  will  be  more  dilated,  if 
they  are  both  expofed  to  the  fame  degree  of  Heat.  How  infinitely  careful  there¬ 
fore  ought  we  to  be  in  our  fearches  after  natural  knowledge,  if  we  would  come 
at  the  truth  ?  How  frequently  fhall  we  fall  into  miftakes,  if  we  are  over  hafty 
in  laying  down  general  rules  ?  How  vaftly  preferable  is  that  Science,  which 
is  form’d  with  patience  and  deliberation  upon  cautious  Experiments,  to  that 
which  is  the  eff'edt  only  of  rafb  and  precipitate  ratiocination? 

2.  This  expanfion  always  increafes  in  proportion,  as  a  greater  quantity  of  ^Cj^at“r 
Fire  is  admitted  into  the  expanded  Body  ;  fo  that  this  Rod,  when  it  is  per-  the  greater'" 
feddy  white  with  Heat,  is  longer  than  it  is  when  it  is  not  red,  tho’  it  fhould  tf"en>Expsr" 
ftill  continue  exceeding  hot ;  and  it  is  fhorteit  of  all,  when  it  has  laid  a  good 
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while  in  the  moft  intenfe  cold.  Here,  therefore,  I  would  again  recommend 
to  you,  the  making  fome  Experiments  upon  Iron,  (which  of  all  Metals  will 
bear  the  ftrongeft  Fire  without  being  fufed)  in  order  to  difcover  the  difference 
of  its  length,  when  it  is  juft  upon  melting,  and  when  it  is  perfedtly  cold  in  the 
coldeft  feafon  :  For  then  you  will  have  the  addon  of  this  expanfive  power  in  its 
greateft  latitude. 

When  Solids  When  once  Iron  is  put  in  fufion,  and  becomes  a  fluid  Mafs,  it  feems  afcer- 
fionT  Fire"  war^s  t0  continue  of  the  fame  bulk,  tho’  the  action  of  the  Fire  upon  it  is  in- 
theirLpan-  creafed  by  the  afflftance  of  Bellows:  And  then  poflibly,  if  it  is  not  capable  of 
fton  ceafes.  receiving  any  more  Fire,  nor  confequently,  of  being  farther  expanded  by  the 
force  of  any  common  one:  For  Metals,  when  they  once  are  melted,  do  not 
feem,  as  far  as  one  can  judge,  to  admit  any  more  Fire,  except  it  is  collected  by 
Bellows,  a  Mirrour,  or  B timing -glafs,  and  by  this  means  directed  to  fome  par¬ 
ticular  part  of  them. 

An  the  pans  3.  Hence  we  evidently  perceive,  that  Fire,  as  it  increafes  from  the  greateft 
pufhfagita-  degree  of  known  Cold,  to  the  moft  intenfe  Heat,  muft  neceffarily  dilate  all 
tion  by  Fire,  the  parts  of  the  hardeft  Bodies  to  which  it  is  applied,  and  remove  them  from 
their  mutual  contad.  It  appears  farther  too,  that  this  extenfion,  and  the  ra¬ 
rity  of  the  Body  confequent  upon  it,  is  fucceffively  augmented,  ’till  the  whole 
Mafs,  fuppofing  it  fuflble,  becomes  fluid  in  the  Fire.  And  hence  it  follows, 
that  all  the  conftituent  parts  of  Bodies,  during  the  application  of  thefe  different 
degrees  of  Heat,  are  continually  expanded  from  the  centre  of  their  fubftance, 
as  well  as  the  whole  Body  itfelf. 

Even  in  the  Thus  then  we  fee,  that  the  particles  of  Fire  which  are  diftributed  through 
very  hardeft.  the  corporeal  Mafs,  aft  with  an  equal  force  upon  all  its  molecules,  or  corpufcles  ; 

nor  is  there  any  Body  fo  hard,  or  rigid,  that  it  will  not  fubmit  to  the  power  of 
this  Element,  and  may  be  fo  chang’d  through  its  whole  fubftance  by  the  very 
gentleft  addon  of  it,  that  there  fha’n’t  any  one  part  of  it  remain  unaltered. 

4.  Now  what  is  the  expanfion  of  Bodies,  but  a  dilatation  of  them  into  larger 
fpaces  than  they  took  up  before  ?  Hence  therefore  we  infer,  that  their  compo¬ 
nent  parts  muft  be  conftantly  in  motion  during  this  extenfion.  Nor  does  it 
lefs  evidently  appear,  that  Fire  moves  all  the  particles  of  the  hardeft  Mafs, 
both  external  and  internal,  towards  every  point  of  its  furface,  and  always  fo 
much  the  more,  the  fiercer  it  is  *,  till  at  laft,  having  reduced  them  into  a 
ftate  of  fluidity,  it  then  violently  agitates,  mixes,  and  drives  them  one  among 
another. 

Does  Fire  Does  Fire  then  fo  attenuate  and  divide  fuch  a  Body,  that  thofe  corpufcles 
w^ch  are  ^us  fluid,  are  in  reality  the  very  Elements  of  the  Bodies,  fo  long  as 
very  Eie-  they  continue  in  this  ftate  ?  And  is  this  the  reafon,  that  the  particles  of  Metals, 
when  in  fuflon,  are  fo  intimately  mingled  one  among  another,  that  it  is  impof- 
fible  to  reduce  them  to  the  fame  degree  of  finenefs  by  any  other  method?  Why 
certainly,  the  docimaftic  Art,  which  is  the  trueft  of  all  Arts,  informs  us,  that 
if  one  grain  of  Gold  is  mix’d  with  a  hundred  thoufand  grains  of  the  pureft  Shi¬ 
ver  whilft  they  are  fufed,  fo  that  they  may  be  perfectly  melted  together,  then 
the  Gold  will  be  fo  difperfed  among  the  particles  of  Silver,  that  if  you  afterwards 
take  the  leaft  bit  of  this  compound,  you  will  find  the  proportion  of  the  Gold 
to  the  Silver,  as  i,  to  100,000:  Nor  indeed,  has  there  ever  been  difeover’d 
any  limits  to  this  divifion  and  diftribution  of  the  Gold  among  the  Silver.  If 
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you  accurately  examine,  then,  the  effedt  of  this  Experiment,  you  muft  readily 
allow,  that  the  Fire,  whilft  it  gradually  adted  upon  the  Gold  from  its  greateft 
degree  of  cold,  fo  agitated  its  elementary  Particles,  that  they  continually  co¬ 
hered  lefsand  lefs,  till  at  length  their  cohefion  being  perfectly  deftroy’d,  they 
were  feparated,  and  run  from  one  another.  And  here.  Fire,  lo  long  as  it  ex¬ 
erts  this  force  upon  them,  is  the  only  caufe  that  thele  Particles,  tho’  they 
touch  one  another,  do  not  coalefce  ;  for  that  being  removed,  they  are  again 
prefently  united  into  one  folid  Mafs. 

I  confefs,  indeed,  that  the  parts  of  pure  Metals,  when  they  are  put  in  fufion, 
retain  a  tendency  towards  a-  union  :  For  I  always  obferve,  that  Gold,  Silver,  Ssattraa* 
and  other  melted  Metals,  immediately  colledt  themfelves  into  a  globular  figure, one  another* 
'perfectly  in  the  fame  manner  as  Mercury  would  form  itfelf  into  a  fphere,  if  the 
weight  of  its  parts  did  not  prevent  it.  This  property,  however,  cannot  exert 
itfelf  with  any  effedt,  fo  long  as  the  violence  of  the  Fire  is  continued  ;  which  is 
pretty  extraordinary. 

Again,  it  is  impofiible  to  unite  two  pieces  of  Gold  together  in  fuch  a  man-  Fufion  alone 
ner,  that  they  (hall  regain  the  tenacity  that’s  peculiar  to  this  Metal,  unlefs  E*  the 
you  firft  divide  them  into  their  ultimate  parts,  by  reducing  them  to  a  fluid 
ftate  by  Fire  5  but  then,  as  foon  as  ever  they  are  cold,  they  immediately  reco-  they 
ver  their  former  dudtility  :  And  what  we  have  afierted  of  Metals,  holds  true  F^edafun- 
likewife  in  other  Ample  Bodies ;  as  we  fee  in  fix’d  Salts,  Glafs,  and  many  er* 
others.  Laftly,  it  appears  from  what  has  been  faid,  that  it  is  not  only  pof- 
fible,  but  really  true  in  fadt,  that  the  moll  fix’d  and  folid  Body,  may  be  fo 
continually  agitated  in  its  conftituent  Elements,  that  there  fha’n’t  be  any  one 
Particle  of  the  whole  Mafs,  tho’  ever  fo  fmall,  that  will  be  abfolutely  at 
reft.  All  which  obfervations  follow  fo  evidently,  from  the  confideration  of  the 
aforemention’d  Experiment,  that  nothing  can  poftibly  be  clearer.  Does  there¬ 
fore  the  influence  of  Fire  reach  even  to  the  moft  intimate  nature  of  Bodies? 
Surprizing  Power  ! 

5.  Why  therefore  fhould  that  Pb^V.^non,  which  i^  often  Gbfcrv’c!  hap- 
pen,  any  longer  appear  fo  wonderful,  viz.  that  houfes  built  in  the  ftrongeft  man¬ 
ner,  frequently  tumble  down  in  very  hot  clear  weather,  and  for  the  moft  part 
in  the  middle  of  the  day,  when  there  is  no  wind  at  all  to  affedt  them  ? 

6.  From  this  property  of  Fire  we  learn  yet  farther,  that  Bodies  removed  The  fame 
into  the  torrid  Zones,  grow  bigger  in  all  their  dimenfions,  than  they  were  in  Bodies  not 
a  colder  climate :  That  hence  they  will  become  comparatively  lighter,  as  they  iTa^paftsof 
contain  the  fame  quantity  of  matter  under  a  larger  furface  :  That  their  percuf- the  worId* 
lions,  of  confequence,  v/ill  be  more  feeble:  That  Galileo’s  pendulums,  there¬ 
fore,  that  are  made  in  the  frigid  Zones,  if  they  are  remov’d  into  the  torrid 

ones,  will  increafein  their  length,  of  courfe,  and  will  take  up  a  longer  time  in 
performing  their  ofcillations  on  which  account  clocks  the  belt  carried  thither, 
will  be  found  to  vary  from  the  truth.  The  fame  things  in  proportion  hold 
true  likewife  in  the  fame  climate,  according  to  the  various  viciflitudes  of 
Heac  in  the  different  feafons  of  the  year. 

7.  That  very  ancient  obfervation  therefore  is  moft  certainly  juft,  that  Bo- The  laxity 
dies  are  principally  relax’d  and  weaken’d  by  Fire:  For  as  thefe  two  words  de-  JvfhatodIes, 
note  that  condition  of  the  Solids  by  which  they  are  difpofed  to  have  their  * 13  ‘ 
parts  more  eafily  feparated,  it  evidently  appears  from  what  has  been  faid  of 

N  Fire, 


go  Elements  of  Chemistry,  Part II. 

Fire,  that  this  is  the  very  thing  it  is  effecting  from  the  firft  inftant  of  its  act¬ 
ing  upon  them,  and  that  through  every  degree  of  its  increafe  it  brings  about 
this  diffolution  more  and  more,  till  at  length  the  molt  folid  parts  retain  their 
ftrmnefs  no  longer,  but  difiolve,  and  melt  away.  And  this  is  confirmed  by 
the  univerfal  teftimony  of  all  Hiftorians,  who  inform  us,  that  the  inhabitants 
of  Afia,  and  Africa ,  who  are  expofed  to  the  fcorching  heat  of  the  Sun,  have 
always  been  of  a  fofter  and  weaker  make,  and  lefs  fit  for  hard  labour,  than 
thofe  of  colder  climates.  And  in  like  manner  we  fee,  that  in  the  moft  ardent 
Fevers,  our  Bodies  are  quite  diflblv’d,  and  enervated.  I  confefs,  indeed,  that 
at  that  time  too  they  are  parch’d  up  with  the  heat,  and  by  this  means  grow 
dry  and  more  rigid :  But  then  this  is  not  to  be  attributed  to  the  Fire,  as  it  is 
difperfed  among  the  Solids,  but  only  as  it  diflipates  the  moft  watery  part  of 
the  Fluids ;  and  in  this  fenfe  alone  is  it  true,  that  Fire  ever  gives  ftrength  to 
Bodies  when  once  they  are  debilitated. 


Cold  redu¬ 
ces  all  Bo¬ 
dies  into  a 
Iefs  lpace. 


Of  what 
kind  foever. 


This  con¬ 
traction  in- 
creafes  in 
proportion  to 
Jhe  cold. 
And  leflens 
the  cavities 
of  Bodies. 


Experiment  II. 

Cold,  by  which  we  univerfally  mean  the  abfence  of  Fire,  contracts  the 
hardeft  Bodies  in  all  their  dimenfions,  fo  long  as  it  remains  in  them.  This  I 
demonftrated  to  you  fo  plainly  in  the  latter  part  of  the  former  Experiment, 
that  it  would  be  paying  a  very  indifferent  compliment  to  your  underftanding, 
fhould  I  attempt  the  proof  of  it  again.  You’ll  give  me  leave,  however,  to 
point  out  to  you  the  conlequences  that  evidently  follow  from  it ;  of  which  let 
this  be  the  firft. 

1.  All  folid  Bodies  are  equally  affetted  by  this  aCtion  of  Cold  ;  nor  was 
there  ever  obferv’d  anyone,  tho’  ever  fo  firm,  and  clofely  compacted,  but  might 
be  ftill  farther  condenfed  by  it ;  even  Diamonds  themfelves,  the  hardeft  of  all 
Bodies,  not  excepted. 

2.  This  contraction  of  Bodies  is  always  increafed,  in  proportion  as  the  cold 
is  augmented  ;  and  the  former  expanfion,  which  they  had  in  a  leffer  degree  of 
cold,  is  diminifh’d  5  which  ought  to  be  confider’d. 

And,  which  is  pretty  remarkable,  this  reduction  of  Bodies  into  fmaller  fpa- 
ces,  happens  even  in  hollow  fpheres,  and  orbicular  rings,  and  is  directed  to¬ 
wards  the  center  of  the  Body,  or  Surface.  For  when  this  Iron  ring  is  cold, 
it  will  not  admit  this  Iron  cylinder,  tho’  it  will  receive  it  within  its  cavity  af¬ 
ter  it  is  heated.  This  glafs  fphere,  with  this  very  narrow  cylindrical  neck  to 
it,  is  fill’d  as  you  perceive  with  a  colour’d  Liquor,  as  high  as  this  mark  which 
you  fee  on  the  Cylinder  :  I  dip  this  now  into  a  Fluid,  that  is  a  good  deal 
colder  than  the  Sphere,  and  what  is  the  confequence?  Why  you  obferve,  that 
the  Liquor  in  an  inftant  rifes  very  difcernibly  higher  than  it  was  before,  tho’ 
afterwards,  indeed,  it  finks  down  again.  And  the  reafon  of  this  is  plain ;  for 
the  external  cold  being  immediately  apply’d  to  the  Surface  of  the  immerfed 
Sphere,  muff:  of  courfe  affeCt  that,  before  it  can  reach  to  the  included  Fluid  ; 
and  hence,  that  being  contracted  into  a  narrower  fpace,  muff;  neceflarily  expel 
fome  of  that  Liquor  into  the  neck,  which  before  it  was  capable  of  containing  : 
But  afterwards,  when  the  cold  has  intimately  penetrated  into  the  Liquor  it- 
felf,  that  is  condenfed  as  well  as  the  Glafs,  and  fo  muff;  of  confequence  de- 
fcend  again.  From  this  Experiment  then  we  learn  very  clearly,  that  this  power 
of  contraction  exerts  itfelf,  if  I  may  fo  exprefs  myfelf,  upon  the  very  fubftance 
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of  Bodies.  In  other  glafs  veffels  made  hot,  and  then  expofed  to  the  cold,  this 
coar&ation  is  much  more  evident. 

3.  Again,  it  appears,  that  this  contra&ion  of  Bodies  into  leffer  fpaces,  pro-  Hence  the 
ceeds  always  in  proportion  to  the  cold  itfelf  ;  whence  it  plainly  follows,  that 

fince  they  (till  contain  the  fame  quantity  of  matter  in  a  leffer  bulk,  it  muft  in-  dSunceJ- 
creafe  their  comparative,  or  fpecific  gravity  :  Nor  is  it  lefs  evident,  that  every  tain* 

Solid  is  then  actually  leaft,  when  it  is  affe<fted  by  the  intenfefl  cold.  As  there 

is,  however,  no  afiignable  Body  in  which  there  is  abfolute  Cold,  or  no  degree 
of  Fire,  hence,  it  is  impoflible  to  reduce  any  Body,  an  ounce  of  Gold  for  in- 
ftance,  to  its  leaft  pofiible  fize  *,  tho*  the  proportion  of  this  condenfation  from 
different  degrees  of  cold  may  be  neverthelefs  difcover’d. 

4.  From  the  foie  ablence  of  Fire,  therefore,  there  raifesin  every  folid  corporeal  The  fub- 
Mafs  a  very  furprizing  motion,  both  in  its  internal  and  external  parts,  by  which 

all  its  Elements  conftantly  tend  towards  its  center,  and  by  this  means  become  dented  by 
more  intimately  united  with  one  another.  If  then  we  confider  cold  as  a  mere 
privation  of  Fire,  it  follows,  that  this  power,  by  which  the  Elements  of  So-  cold  is  pro- 
lids  contract  themfelves  into  a  fmalier  fpace,  muft  be  look’d  upon  as  fomething  PertoBody' 
implanted  in  matter  itfelf,  whilft  the  force  by  which  they  are  expanded,  muft 
be  regarded  as  the  action  of  Fire  ;  which,  confequently,  being  external,  and 
acc  idental,  cannot  exert  itfelf  upon  Bodies,  without  offering  them  fome  degree 
of  violence.  Hence,  therefore,  all  Solids  would  naturally  endeavour  to  form 
themfelves  into  little  compact  Malles,  and  when  they  were  reduced  to  the 
fmalleft  ones  pofiible,  would  enjoy  a  moft  fix’d  perfect  quiet:  Whilft  on  the 
contrary,  they  would  be  fo  conftantly  agitated  by  the  adlion  of  Fire,  that  their 
parts  could  never  pofiibly  come  to  a  ftate  of  reft.  The  laft  effedt  of  cold, 
therefore,  upon  the  Particles  of  Bodies,  would  be  their  moft  intimate  union, 
and  abfolute  reft:  That  of  Fire,  their  diffolution,  and  perpetual  agitation. 

Does  Fire  and  Cold,  therefore,  alone,  affedt  the  very  fubftance  of  Bodies,  Heatand 
whilft  every  thing  elfe  reaches  only  their  conftituent  parts  ?  Does  perfedl  reft,  principal 
in  any  part  of  fpace,  produce  the  greateft  degree  of  Cold  ?  And  Ihould  any  asents  upob 
place  be  perfectly  free  from  Fire,  fo  as  not  to  poffefs  the  very  leaft  degree  of  a  u* 

it,  would  there  of  confequence  neceffarily  follow  abfolute  reft? 

5.  Hence  it  appears  farther,  that  Pendulums  growing  Ihorter  about  the  Poles  The  figure 
of  the  Earth,  will  perform  a  greater  number  of  vibrations  within  any  given 
time',  and  their  appended  weights  being  condenfed,  will  fuffer  a  lefs  refiftance  andCoid. 
from  the  Air.  And  hence  too  does  it  not  feem  probable,  that  the  Cold  to¬ 
wards  the  Pole,  and  the  Heat  about  the  Equator,  are  one  caufe  of  the  fphe- 
roidal  figure  of  the  Earth  ? 

6.  Again,  Cold  condenfes  all  folid  Maffes,  by  reducing  drat  very  part  of  Denfityfrora 
them,  which  we  call  Body,  into  a  leffer  fpace  than  it  took  up  before  j  and  Culd‘ 

'  hence  their  whole  matter  being  more  clofely  united,  there  almoft  always  arifes 
a  ftronger  cohefion  of  the  Mafs  in  general  •,  which  is  what  we  call  ftrength, 
and  firmnefs.  From  the  fame  caufe  too,  the  particular  Particles  of  which  the 
Body  is  compos’d,  are  more  ftrongly  compacted  together,  nor  fuffer  them¬ 
felves  to  be  fo  eafily  feparated  afunder,  as  they  were  in  their  former  ftate  ; 
which  therefore  is  a  fecond  caufe  of  their  liability.  And  laftly,  as  far  as  one 
can  judge,  the  very  conftituent  Elements  of  Bodies  are  render’d  more  denle 
by  Cold,  as  well  as  the  whole  Mafs  •,  and  this  gives  them  the  greateft  degree 
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of  ftrength,  and  was  what  we  juft  now  called  adting  upon  their  very  fubftane.»„ 
But,  Gentlemen,  what  notion  can  the  mod  fubtle  penetration  form  of  ultimate 
Body  ?  For  my  own  part,  I  confefs,  all  that  I  can  conceive  here  is  this,  that 
any  fingle  Body,  fuppofing  it  fimple,  is  compofed  of  leffer  Bodies  perfectly  like 
the  greater,  and  thefe  again  in  the  fame  manner  of  fmaller,  and  fo  on 
beyond  any  limits  that  the  mind  is  capable  of  fixing:  That  there  is  a  certain 
principle  implanted  in  fome  corpufcles  by  the  great  Creator,  by  which  they 
are  united  and  form’d  into  little  Maffes,  which  it  is  not  poffible  for  any  natu¬ 
ral,  or  artificial  Power,  to  feparate  afunder  ;  and  which  of  confequence  re¬ 
main  always  the  fame,  notwithftanding  all  the  violence  that  can  be  exerted  upon 
them:  Andlaftly,  that  thefe  may  be  concreted  with  one  another,  and  by  their 
reciprocal  attraction,  produce  fo  firm  a  union,  as  will  be  very  feldom  deftroy’d,, 
and  then  only  by  fome  few  particular  caufes,  which  will  be  able  to  effect  no¬ 
thing  more  upon  them,  than  barely  dividing  them  afunder,  and  reducing  them- 
again  to  their  original  ftate  ;  for  then  they  will  be  perfectly  immutable  as  they 
were  before.  Thefe  few  fimple  things,  are  all,  that  upon  the  moft  intent  in¬ 
quiry  into  the  powers  and  operations  of  Nature,  I  have  been  able  to  come  to  the 
knowledge  of.  Hence  we  underftand  what  were  the  Atoms  of  Democritus , 
the  Monads  of  fome  Philofophers,  the  Hylarcbic  Principles  of  others,  and  the 
laft  Principles  of  Bodies  of  almoft  all  Philofophers  in  general.  Are  thofe  Par¬ 
ticles  therefore  fo  folid,  that  they  won’t  admit  even  Fire  itfelf  within  them? 
And  hence  are  they  neither  dilatable  by  any  natural  power,  or  reducible  into  a 
leffer  fpace  ?  And  of  confequence,  does  condenfation  and  rarefaction  affect  on¬ 
ly  the  corpufcles  which  are  compounded  of  thefe  Elements,  and  not  the  very 
Elements  themfelves?  Be  this  as  it  will,  this  is  certain,  that  both  the  Philofo¬ 
phers  and  Phyficians  have  conftantly  obferved,  that  all  Solids  in  the  Animal, 
Vegetable,  and  Foffil  Kingdom,  are  ftrengthen’d  by  cold,  and  the  condenfa¬ 
tion  that  arifes  from  it. 

7.  The  alternate  viciffitudes  of  Heat  and  Cold  feem  to  produce  a  continual 
motion -and  agitation  in  all  the  Bodies  in  the  univerfe,  and  in  all  their  Particles, 
as  often  as  they  fucceed  one  another,  inafmuch  as  the  actions  of  each  of  them  > 
muft  neceffarily  bring  about  the  effedts  already  mention’d. 

8.  Now  thefe  feldom  continue  to  adt  long  upon  Bodies  in  the  fame  degree, 
but  are  perpetually  changing,  and  when  one  begins  to  grow  exceffive,  it  is 
generally  foon  temper’d  by  the  fucceffion  of  the  other,  whofe  effedts  are  quite 
contrary  to  the  former.  For  if  we  diligently  examine  into  the  order  of  Nature, 
we  (hall  find  nothing  more  cautioufly  provided  againft,  than  that  the  fame  de¬ 
gree  of  Cold  or  Heat  fhould  reign  for  any  confiderable  time.  Is  not  the  Earth, . 
for  inftance,  difpofed  in  fuch  a  manner,  with  regard  to  the  Sun,  that  at  one 
time  it  may  receive  its  rays  in  a  more  oblique  diredtion,  at  others  in  a  more 
perpendicular  one,  nor  fhould  ever  remain  for  the  leaft  fpace  of  time  in  the 
fame  afpedt  ?  by  which  means,  this  perpetual  change  of  Heat  in  the  different 
feafons  of  the  year,  brings  about  very  different  effedts.  Nor  is  there  a  lefs 
variation  produc’d  in  Heat  and  Cold  by  the  alternate  fucceffion  of  day  ancF 
night ;  for  hence  it  comes  to  pafs,  that  they  feldom  continue  in  the  fame  de¬ 
gree,  for  fo  fmall  a  time  as  the  fpace  of  an  hour  :  Nor  are  the  Meteors  weob- 
ferve  in  the  Air,  a  lefs  evident  proof  of  this  mutability.  The  Sun  again,  has 
no  fooner  parch’d  up  the  Earth  with  its  fcorching  Heat,  and  fill’d  the  Atmo- 
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fphere  with  vapours  and  exhalations,  but  there  very  foon  follow  Clouds,  Thun¬ 
der,  Lightning,  Hail,  and  Rain,  fo  that  inftead  of  that  exceffive  Heat,  there 
presently  arifes  a  very  confiderable  Cold.  From  thefe  confiderations  then,  I 
can’t  but  infer,  that  in  every  folid  Body  that  exi.fbs  in  our  World,  there  is  a  con- 
ftant  periftaltic  or  ofcillatory  motion  of  all  the  particles  that  enter  into  its 
compofition. 

9.  It  appears  evident,  now,  that  this  reciprocal  fuccefiion  of  Heat  and  Cold  of  great  uk 
induces  very  different  and  more  powerful  alterations  in  Bodies,  than  either  0f  t0 tLe  worId' 
them  would  do  were  they  continued  any  confiderable  time  in  the  fame  degree. 

By  the  fame  Heat,  for  inftance,  aCting  upon  them  a  long  while,  Plants  and  A- 
nimals  are  rendered  dry,  and  the  remainder  becomes  more  durable  ;  and  a  con- 
ftant  Froft  effeCts  the  fame:  Whereas  if  thefe  very  frequently  fucceed  one  an¬ 
other,  there  follows  an  intimate  folution  of  bodies,  which  are  hereby  difpoledto- 
become  volatil,  and  areinagreatmeafure  diffipated  into  the  Air.  But  there  would 
be  no  end,  fhould  I  only  hint  at  the  effeCts  that  are  hence  produced. 

10.  For  this  reafon  the  wife  Author  of  Nature  feems  to  have  ordained  that  Putting 
fuch  a  viciffitude  of  things  fhould  be  fixed,  and  unalterable  •,  that  thus  the  ^m^ion 
whole  univerfe  might  remain  in  a  perpetual  motion,  not  only  in  -the  larger  even  to  its 
Bodies  that  compofe  it,  but  alfo  in  their  moft  intimate  and  ultimate  particles,  ™"te 
that  by  this  means  the  production,  increafe,  (late,  decreafe,  and  diffolution  of 

every  thing  might  be  brought  about  by  the  fame  law. 

11.  But  who,  now,  will  pretend  to  determine  the  ultimate  limits  of  Cold  ?  ^oid^ot 
Or  where  is  that  fo  intenfe,  that  it  cannot  be  increafed  ?  There,  you’ll  be  apt  to  be  deter- 
to  fay,  where  there  is  no  Fire.  True;  but  it  is  impoffible  for  us  to  find  any  m,nedl 
fuch  place  ;  nor  can  the  fubtleft  Artift  with  all  his  fkill  ever  perfectly  extract 

Fire  out  of  any  Body,  or  any  part  of  fpace.  Upon  this  head,  therefore,  we 
need  not  trouble  ourfeives  with  any  farther  Inquiries.  May  the  ultimate  de¬ 
gree  of  Heat,  therefore,  be  more  eafily  difcovered  ?  Nothing  lefs  ;  for  we  are 
here  as  much  at  a  lofs  to  find  out  the  greateft  quantity  of  Fire  that  may  be 
contained  in  any  given  fpace,  as  we  were  before  to  affign  any  place  that  is  ablo- 
lutely  free  from  it.  The  violence  of  that  Fire  which  we  fee  collected  in  the  Focus 
of  a  large  concave  Mirrour,  or  a  convex  Burning-glafs  is  apt  to  ftrike  us  with 
aflonifhment :  But  who  knows  how  prodigioufly  this  power  might  be  increafed, 
if  the  concave  furface  of  the  Speculum  was  vaftly  greater,  and  of  a  conoidal,  or 
parabolical  figure?  Or  if  it  could  be  made  of  a  fubftance  perfectly  folid  with¬ 
out  the  leaft  Pore  in  it  ?  Or  laftly  could  it  be  formed  of  fome  matter  of  fuch  a 
nature,  that  it  would  refleCt  the  rays  exactly  in  the  fame  manner  as  they  fell 
upon  it? 

12.  ’Tis  fufficient,  however,  for  our  purpofe,  if  we  can  determine  the  dif-  The  degrees 
ferent  degrees  which  happen  commonly  here  upon  our  Earth.  And  it  is  very  comparedto- 
eafy  now  to  inform  ourfeives,  what  alterations  happen  in  the  increafe  or  de-  gather, 
creafeof  Heat,  and  when  it  continues  the  fame,  by  what  has  been  already  de¬ 
livered  :  For  here  (as  our  fureft  guide)  we  have  principally  to  regard  the  dilatation 

or  contraction  of  Bodies,  which  by  proper  inftruments  may  be  readily  afcertained 
without  difficulty. 

13.  In  the  mean  while  it  muft  be  confefled,  that  it  is  both  an  ingenious  And  exactly 
and  difficult  work  to  determine  the  quantity  of  Fire  in  any  given  place,  fo  as 

to  be  able  to  exprefs  the  proportion  of  it  in  numbers  to  any  other  known  Fire,  numbers.  ■ 

Iu 
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It  is  eafy  enough,  it’s  true,  to  perceive  whether  it  is  increafed,  or  not ;  but 
to  difcover  the  degree  of  this  augmentation,  is  vaftly  more  difficult.  It  will 
appear,  however,  prefently,  that  even  this,  hard  as  it  is,  is  not  impoffible, 
but  may  be  attained  to  by  human  induftry.  All  thefe  things  now,  feem  fo 
evidently  to  flow  from  our  firft  and  fecond  Obfervation  concerning  the  nature 
and  prefence  of  Fire,  that  I  think  they  may  be  fairly  taken  for  granted,  nor 
will  they  be  of  fmall  fervice  to  us  in  our  chemical  Inquiries. 


The  Air- 
Thermo¬ 
meter  of 
Drebbelius. 


Improved. 


Plat.  II. 


Fig.  II. 


Experiment  III. 

Common  Air,  is  every  way  expanded  by  the  leafh  increafe  of  Fire  in  its 
whole  bulk,  and  in  all  its  parts. 

This  the  Philofophers  were  long  ago  acquainted  with}  tho*  the  illuftrious Boyle 
principally  fet  about  the  proof  of  it:  Upon  this  head  therefore  we  need  not 
detain  you. 

The  truth  of  this  was  fufficiently  demonftrated  formerly  by  the  Thermome¬ 
ter  invented  by  Cornelius  Drebbelius  of  Alcmar  •,  for  this  purely  by  the  affiftance 
of  rarefied,  or  condenfed  Air,  very  evidently  repels  liquors  from  it,  or  at¬ 
tracts  them  to  it.  You  fee,  for  inftance,  by  only  breathing  upon  this  Sphere, 
I  make  the  coloured  fluid  in  the  neck  to  fall  lower  :  But  as  foon  as  I  leave 
off  it  begins  again  to  afcend  :  And  upon  the  approach  of  a  warm  hand  to¬ 
wards  it,  you  perceive  the  fame  effect  is  inftantly  produced.  Now  thefe  In- 
ftruments  may  be  rendered  fo  fenfible  of  the  very  leaft  degree  of  Heat,  that 
by  the  help  of  them  you  may  plainly  difcern  the  perpetual  Syftole,  and  Di- 
aftole  of  the  Air,  which  is  never  obferved  to  be  at  reft.  The  conftrudtion  is 
as  follows.  Let  your  veffel  that  is  to  contain  the  Air  be  made  of  thin  and 
very  clear  glafs,  and  formed  of  two  Segments  of  a  Sphere  joined  together,  and 
io  contrived  that  the  two  great  oppofite  Segments  AB,  CD,  may  be  pretty 
near  one.  another  :  And  here  the  larger  the  veffel  is,  and  the  lefs  fpherical  the 
Figure,  if  the  Air  can  but  be  eafiJy  contained  in  it,  and  freely  pafs  in  and 
out,  the  fitter  it  will  be  to  demonftrate  thefe  minute  differences.  To  this 
veffel  then  let  there  be  connected  a  (lender  pipe  EF,  open  at  F,  and  as  nar¬ 
row  as  it  can  be  made,  without  hindering  the  free  paflage  of  the  Air  with 
all  its  force.  If  this  Inftrument,  now,  being  full  of  common  Air,  as  it  will 
be  of  courfe  if  it  is  expofed  to  it,  has  its  lower  orifice  F  immerfed  in  a  veffel 
filled  with  water  deeply  tinged  ;  and  you  then  gently  heat  the  glafs  ABCD, 
you  will  prefently  obferve  bubbles  of  Air  pafs  out  of  EF,  by  the  mouth 
F,  which  will  continue  to  do  fo,  as  long  as  you  keep  the  Fire  near  the  glafs. 
When,  therefore,  you  have  forced  out  a  fufficient  quantity  of  Air,  which 
mull  be  but  a  few  little  bubbles,  remove  the  Heat,  and  the  coloured  liquor 
will  immediately  afcend  into  the  neck  ;  and  if  you  have  taken  care  that  too 
much  Air  was  not  expelled,  it  will  get  no  higher  than  about  the  middle  of 
the  pipe  EF  *,  and  then  you  will  have  the  pleafure  of  obferving  the  perpertual 
rifings  and  fallings  of  the  liquor  in  the  neck,  at  the  fmalleft  changes  of  Heat, 
and  Cold.  And  this  will  be  always  the  more  evident  the  thinner  the  glafs  is,  the 
larger  the  veffel  ABCD  is  in  refpedl  of  the  Cavity  of  the  pipe  EF,  and  the  nearer 
the  Segments  AB,  CD,  are  made  to  approach  to  one  another  \  as  is  eafily 
demonftrated  by  Hydraulics.  You  readily  apprehend,  now,  why  I  prefer 
the  Segments  AB,  CD  to  a  Sphere  in  this  Inftrument,  and  why  I  would  have 

them 
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them  but  at  a  fmall  diftance  :  For  you  fee  plainly  that  by  this  means  the  lurface 
of  the  included  Air  being  much  increafed,  either  Heat,  or  Cold  will  be  more 
readily  communicated  quite  through  it.  But  that  the  truth  of  this  may  ap¬ 
pear  evidently  to  you  all,  fee  here  F  take  this  chemical  glafs  with  a  large 
belly,  and  very  (lender  neck  ;  which  being  now  full  of  the  common  Air,  we 
breath  at  this  time,  1  thus  invert,  and  immerge  into  this  Water.  You  obferve 
now,  that  as  I  bring  the  Fire  near  the  glafs,  the  included  Air  runs  out  of  the 
neck  in  bubbles  through  the  Water.  You  conceive  therefore,  that  there  is  lefs 
Air  at  prefent  in  the  veffel  than  there  was  before,  and  that  in  proportion  to  the 
quantity  of  bubbles  that  were  forced  out.  I’ll  now  remove  the  Fire:  and  you 
fee  how  inftantly  the  Water  afcends  into  the  neck ;  and  perceive  farther,  that  as 
I  bring  the  Fire  nearer,  and  remove  it  by  turns,  how  the  Water  alternately 
rifes,  and  falls,  fo  that  it  fcarcely  remains  a  moment  at  reft. 

C  O  R  O  L.  I. 

This  expanfion  of  Air  by  Fire  extends  to  a  prodigious  fpace,  nor  can  eafily  Fireinreaii- 
be  determined  by  any  Experiments.  For  a  proof  of  this,  heat  a  hollow  fphe-  tj[ierxpands 
rical  glafs  in  a  glafs- houfe  furnace  till  it  is  juft  ready  to  melt,  then  hermetically  <r* 
feal  it  there,  and  afterwards  carefully  cool  it  by  degrees,  and  you  will  find  that 
even  then  it  is  not  perfectly  void  of  Air:  For  if  you  fink  it  under  Water,  and 
there  break  off  the  end  of  the  neck,  the  Water  indeed  will  rufh  in  with  great 
violence,  but  ftill  there  will  always  remain  a  fpace  at  top  full  of  Air,  which 
is  able  to  fuftain  the  whole  weight  of  the  Atmofphere. 

Hence,  therefore,  we  evidently  learn,  that  though  the  intenfe  Fire  of  the  But  does  nos 
furnace  rarefied  the  Air  to  a  prodigious  degree,  yet  it  was  not  able  totally  to  eX' 
expel  it.  It  is  probable  indeed,  that  a  greater  degree  of  Heat  would  ftill  have 
rendered  it  more  rare  ;  but  it  is  equally  probable  that  it  can  never  be  expanded 
in  infinitum ,  and  that  therefore,  there  will  always  remain  fomeAir  in  the  very 
ftrongeft  Fire.  From  fome  Oblervations  made  on  this  head  the  famous  Des 
Amontons  has  ingenioufly  inferred  that  the  fpace  into  which  Air  is  dilated  by  the 
degree  of  Heat  neceffary  to  make  Water  boil,  is  a  third  part  greater  than  that 
which  it  took  up  before.  I  am  aware  of  a  plaufible  objection,  that  may  be 
made  to  the  inference  drawn  from  the  laft  Experiment,  and  that  is,  that  the 
Air  which  thus  collects  itfelf  at  the  upper  part  of  the  glafs,  when  it  is  immerfed 
in  the  Water,  does  in  reality  proceed  from  the  Water,  whilft  it  is  forced  into 
the  neck  by  the  preffure  of  the  Atmofphere:  For  as  this  repletion  is  (ucceftive, 
the  firft  portion  of  Water  that  enters,  is  in  reality,  in  a  more  perfedt  vacuum  than 
that  of  Boyle  ;  and  confequently  the  Air  which  is  mixed  with  that  Water, 
will  endeavour  to  difengage  itfelf,  will  rufh  into  this  vacuum ,  colledt  itfelf  there, 
and  thus  hinder  the  perfedt  repletion  of  the  veffel.  To  this  I  anfwer,  I  will 
allow  you  indeed  that  fome  Air  may  have  come  into  the  glafs,  in  the  manner 
you  mention,  but  then  it  muft  be  with  this  1  imitation  ;  that  all  the  Air  that 
thus  extricates  itfelf  out  of  the  Water  into  the  empty  glafs,  will  be  always 
again  abforbed  by  that  Water  from  whence  it  came,  and  then  the  whole  cavity 
will  be  perfedlly  filled  with  Water  ;  for  this  the  accurate  Mariol  has  happily 
difcovered,  and  I  fhall  evidently  make  appear  when  I  come  to  treat  profeffedly 
of  Air:  Since  therefore  (in  this  cafe)  the  Air  will  not  be  abforbed,  and  the  Sphere 

be  filled,  it  is  plain  that  the  fpace  that  will  not  admit  the  Water,  does  really 
o  r  contain 
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contain  a  portion  of  true  Air,  which  the  force  of  the  Fire  dilated  indeed,  but 
was  not  able  perfe&ly  to  expel  ;  which  was  what  I  averted. 

C  O  R  O  L.  2. 

Thedif-  If  we  confider  now  the  dilatation  which  was  before  demonflrated  in  Iron, 
twix^the"  h°w  very  fmall  is  that,  even  in  a  Fire  fo  ftrong  as  to  heat  it  red  hot?  How 
expanfionof  great  on  the  other  hand  do  we  obferve  the  expansion  of  Air  from  a  fmall  degree 
ulat  ofUron  We  found  indeed  that  Iron  is  capable  of  being  prefently  extended  by 

’  a  very  gentle  Fire  ;  but  then,  this  was  not  to  be  difcovered  without  the  a  Al¬ 
liance  of  an  Inftrument ;  whereas  the  difference  of  the  rarefadlion  of  Air  by 
the  fame  Fire,  is  vaftly  remarkable.  No  Body  that  we  are  acquainted  with  is 
more  eafily  affeded  by  Fire  than  Air  ;  nor  any  one  put  into  fufion  with  more 
difficulty  than  Iron,  or  which  is  the  fame  thing,  diftended  to  its  greateft 
dimenfions. 


C  o  r  o  l.  3. 

The  expan-  Hence  we  may  have  the  pleafure  of  determining  the  leafl  increafe  of  the 
fion  of  Air  Heat  of  Air  almofl  to  any  given  meafure,  that  can  here  be  of  fervice:  For 
degree  of*  we  have  nothing  to  do,  but  to  make  the  fpherical  Segments  in  the  Inftrument 
cernibk11"'  a^ove  defcribed  very  large  in  proportion  to  the  capacity  of  the  pipe,  and  to 
make  this  very  long;  for  then,  the  lead;  difference  of  Heat  will  be  very  fenfibly 
difcerned  in  the  pipe. 

C  o  R  0  L.  4. 

The  greateft  But  whereas  the  greateft  natural  Heat  of  the  Air,  even  in  the  moft  fultry 
SSalt?1  Dog-days,  is  rarely  obferved  to  come  up  to  the  90th  degree  in  f  Fahrenheit's 
t  see  pjate  Thermometer,  hence  we  know  exadly  the  limits  of  that  Heat,  which  it  will 
v, and vi.  founcj  harc]]y  ever  t0  exceed.  All  its  natural  variation  therefore  in  this  re- 
fped  will  confifl  in  its  decreafe  below  this  degree.  Hence  therefore  the  ufe  of 
the  Drebbelian  Thermometer  is  very  eafy,  and  very  ferviceable.  But  then  you 
muft  take  care  to  have  always  a  Barometer  near  it,  in  order  to  meafure  the  dif¬ 
ferent  weights  of  the  Atmofphere  at  the  fame  time  ;  for  that  muft  likewife 
.enter  into  the  con  fide  rat  ion.  By  this  means,  then,  and  with  very  little  trouble, 
you  will  be  able  to  obferve  the  fmalleft  increafes  of  the  leafl  degree  of  Heat. 


C  o  r  o  l.  5. 

Air  is  never  If  we  confider,  therefore,  the  very  eafy  dilatability,  and  contraflility  of  Air 
aireft.  by  the  very  leafl  augmentations,  or  diminutions  of  Fire,  and  at  the  fame  time 
remember  that  thefe  are  in  a  conftant  viciffitude;  does  it  not  evidently  appear 
that  this  Air  can  never  be  at  reft,  but  muft  fuffer  a  perpetual  agitation  in  all 
its  parts,  by  which  even  its  very  ultimate  particles  muft  be  kept  in  a  conftant 
ofcillation?  And  this  will  hold  as  true  in  what  we  call  the  open  Air,  which  is 
only  kept  within  its  bounds  by  the  weight  of  the  incumbent  Atmofphere,  as 
it  does  in  that  Air  which  is  perfedlly  confined  in  a  clofe  veffel. 


Experiment  IV. 

Air,  by  the  leafl  decreafe  of  Heat,  is  every  way  contracted, 
bulk,  and  in  all  its  parts. 

3 


both  in  its  whole 
This 
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This  was  evident  in  all  the  inftances  we  gave  under  the  third  Experiment; 
for  this  contraction  was  always  obferv’d  to  follow,  in  proportion  as  the  Fire 
was  removed. 

C  0  R  O  L.  I. 

The  fpaces,  into  which  Air  is  thus  reduced,  grow  conftantly  lefs  and  lefs,  fo 
long  as  the  Heat  decreafes  ;  and  confequently,  there  is  no  fuch  thing  as  deter¬ 
mining  the  leaft  pofilble  fpace  that  any  quantity  of  Air  may  be  contracted  into,  as 
it  is  impofiible  to  free  it  abfolutely  from  Fire  ;  as  has  been  already  taken  notice 
of.  In  the  glafs  Thermometers  of  Drebbelius,  expofed  to  a  fucceflively  increas¬ 
ing  Cold,  this  obfervation  appears  very  evident. 

,  Co r o L.  2. 

The  greateft  contraction  that  is  obferved  in  any  other  Body  from  the  mod 
intenfe  cold,  is  lefs  than  the  condenfation  that  the  Air  fuffers  from  the  very 
leaft  decreafe  of  Heat  or  Fire,  that  our  fenfes  are  capable  of  difcerning  by  any 
other  method.  And  hence  for  this  reafon,  like  wife,  the  Air  is  the  fitted:  of  any 
thing  to  difcover  to  us  the  quantity  of  Fire. 

COROL.  3. 

Again,  any  diminution  of  Heat  or  Fire,  or  the  leaft  augmentation  of  Cold, 
may  be  rendered  vifible,  and  adjufted  to  any  afiigned  meafure  :  For  this  is 
the  converfe  only  of  the  third  Corollary  of  the  third  Experiment. 

Corol.  4. 

The  ufe  therefore  of  this  Air-Thermometer,  will  be  fo  much  the  more  ex-  An  inquiry 
cellent,  and  eafy,  as  the  greateft  degree  of  artificial  Cold,  and  the  intenfeft  na- i7Jt0  th« 
tural  Cold  of  the  Winter  Seafon,  have  been  very  nicely  determined  by  Ob-  g'recof cSd, 
fervation. 

In  the  moft  fevere  Cold  in  the  year  1709,  the  liquor  in  Fahrenheit's  Ther-  Firftnaturai 
mometer  was  obferved,  in  Iceland ,  as  low  as  the  firft  number ;  and  I  myfelf  faw 
it  one  morning  this  year  in  our  Univerfity  garden  almoft  down  to  number  5. 

As  for  the  contrivances  that  have  hitherto  been  invented  to  excite  artificial  Then  art> 
Cold,  no  body  has  yet  been  able  by  the  help  of  them  to  produce  a  freezing  few* 

Cold  in  Summer,  till  there  firft  appeared  a  conglaciation  of  Water,  either  in  ' 
form  of  Snow,  Ice,  Hail,  or  Hoar-froft:  For  though  fome  perfons  have  come 
pretty  near  it ;  yet  it  would  never  fucceed,  ’till  the  feafon  was  grown  confi- 
derably  Cold,  and  inclining  towards  the  freezing  point,  and  thus  rendered  the 
Water  cold,  and  fit  for  the  purpofe.  There  have  indeed  been  a  great  many, 
and  very  laborious  Experiments  made  ufe  of,  in  order  to  produce  the  greateft  pof- 
fible  artificial  Cold.  And  it  has  long  ago  appeared  by  chemical  Obfervations, 
that  Salts,  the  very  inftanc  they  are  difiolved  in  WTater,  will  excite  a  greater 
degree  of  Cold,  than  was  in  either  of  them  before  the  mixture.  Now  the  prin¬ 
cipal  of  thefe  for  this  purpofe,  is  the  common  pureft  Sal-Ammoniac ;  with  which 
I  made  the  following  Experiment.  I  took  four  ounces  of  this  Salt,  and  reduced 
it  to  a  fine  dry  powder,  and  let  it  ftand  all  night  in  a  clean  dry  glafs  (topped 
very  clofe  with  a  cork.  In  this  condition  I  put  the  glafs  with  the  included  Salt, 
which  was  fo  fecured  that  no  moifture  could  pofiibiy  come  at  it,  into  fome  fair 
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Water  that  had  flood  a  whole  night  expofed  to  the  open  Air  *,  and  by  this 
means  I  b.rous;ht  the  Salt,  Water,  and  Glafs  exa&Iy  to  the  fame  degree  of 
Cold.  In  the^morning,  then,  I  placed  one  of  Fahrenheit's  Thermometers  in 
this  Water,  till  the  Cold  of  it  had  fixed  the  included  liquor  at  the  degree  yg 
above  O  ;  and  then  at  once  I  threw' the  four  ounces  of  the  Sal-Ammoniac ,  into  twelve 
"  ounces  of  this  Water  contained  in  a  cylindrical  glafs,  and  with  a  flick  I  brifkly 
flirred  them  about,  and  mixed  them  together  ;  upon  which  the  liquor  in  the  Ther¬ 
mometer  immediately  fell  from  the  firfl  degree  53,  to  the  degree  25  ;  the  fame  in 
the  Air  open  ftanding  at  the  fame  time  at  51.  Hence,  therefore,  it  evidently 
appears,  that  Sal-Ammoniac  mixt  with  Water  in  a  fubtriple  proportion,  will 
generate  28  degrees  of  Cold  in  this  Thermometer, 

And  of  confequence,  a  Cold  that  will  produce  Ice  may  always  be  excited  by 
Art,  when  the  Heat  of  the  Air  don’t  make  the  Thermometer  rife  above  the 
degree  60.  For  it  is  obferved,  that  as  foon  as  ever  the  temper  of  the  external 
Air  reduces  the  liquor  in  the  Thermometer  to  the  degree  32,  then  Water,  too 
being  equally  cold  begins  to  form  itfelf  into  Ice.  The  colder  therefore  the  Air 
grows  from  the  degree  60  towards  the  degree  32,  the  more  will  the  artificial  Cold 
produced  by  this  method  exceed  that  which  is  neceffary  to  turn  Water  into  Ice. 

When  the  Coldnefs  of  Water  therefore  is  about  the  degree  32,  this  mixture 
will  excite  a  Cold,  which  will  fink  the  Thermometer  almofl  as  low  as  the  de¬ 
gree  4.  But  now  if  we  take  fome  Water  in  a  large  vefiel,  and  by  this  fo- 
lution  make  it  28  degrees  colder  than  it  was  before;  and  then  place  another 
fmalier  glafs  full  of  Water  in  this  cold  Lixivium ,  and  by  this  means  give  this 
fecond  Water  as  great  a  degree  of  Cold,  as  this  Lixivium,  which  will  remain  cold 
a  good  while,  can  communicate  to  it;  we  may  then,  by  mixing  frefh  Sal-Am¬ 
moniac  with  the  Water  in  this  fecond  glafs,  whilfl  it  Hands  in  the  firfl  Lixivium , 
quickly  produce  even  in  the  hottefl  weather  a  greater  degree  of  Cold  than  was 
ever  obferved  in  our  Country.  And  yet  again,  if  we  take  the  Ice  that  we  may 
procure  by  this  contrivance,  and  mix  that  with  new  cold  Sal-Ammoniac ,  the 
Cold  thus  generated  will  be  Hill  more  intenfe  :  So  that  by  this  method,  we 
may,  in  the  middle  of  Summer,  prefently  excite  a  fharper  Cold  than  that  of  the 
fevereft  Winter. 

Give  me  leave,  however,  to  mention  one  caution,  that  may  here  be  of  fer- 
ing  point  not  vice  to  prevent  your  falling  into  miflakes,  which  is,  that  it  is  not  fo  eafy  to - 
*mb£"  determine  that  temper  of  the  Air,  which  is  juft  neceffary  to  the  production 
of  Ice,  as  one  may  at  firfl  imagine.  For  Heat,  and  Cold,  when  they  are  once 
communicated  to  Bodies  *,  remain  in  them  a  confiderable  while  before  they  leave 
them:  And  the  denfer  they  are,  the  longer  will  they  retain  the  Heat  impreffed  : 
upon  them  *,  as  will  be  demonftrated  in  its  proper  place.  And  hence  it  comes 
to  pafs,  that  though  the  Air  is  cold  enough  to  reduce  the  liquor  in  the  Ther¬ 
mometer  to  the  degree  32,  yet  there  will  not  immediately  be  Ice  upon  the 
Water  ;  for  this  being  more  than  800  times  denfer  than  common  Air,  will 
continue  warm  from  the  former  Heat  a  confiderable  time  after  the  Air  has  been 
affeCled  with  a  new  degree  of  Cold.  If  any  perfon,  therefore,  defires  nicely  to 
inform  himfelf  in  what  temperature  of  the  Air  Water  will  begin  to  freeze,  let 
him  make  ufe  of  the  following  method.  Firfl  fufpend  your  Thermometer  in 
the  free  open  Air;  for  I  have  obferved,  that  if  you  hang  it  againft  a  wall,  or 
any  other  Body,  the  Warmth  that  is  in  them  will  have  fome  effect  upon  it 
I  -  '  '  When. 


“The  freez- 


Theory  of  the  ART.  gg 

When  you  have  in  this  manner  exadlly  difcovered  the  Heat  of  the  Atmofphere 
by  your  Thermometer,  expofe  a  fmall  quantity  of  Water  to  the  Air  in  fuch  a 
manner  that  the  furface  of  it  that  is  contiguous  with  the  Air  may  be  as  large 
as  poflible;  which  is  beft  effedled  by  dipping  a  fine  clean  cloth  in  fair  Water, 
and  then  hanging  it  open  in  the  Air,  and  keeping  it  there  fome  time.  By  this 
means,  that  upon  the  firfb  freezing  Cold,  the  cloth  will  grow  ftiff,  and  thus  (hew 
that  the  Water  at  that  time  begins  to  be  hardened  into  Ice.  And  by  this 
method,  I  have  obferved  that  Water  will  begin  to  freeze,  if  it  is  as  Cold  as 
the  Air  is  when  the  Thermometer  is  almoft  at  the  degree  33  -,  though  it  will 
not  do  fo,  if  it  is  kept  fomething  warmer  than  the  Air,  by  any  Body  that  is 
near  it,  or  by  the  largenefs  of  its  own  bulk. 

And  hence  it  comes  to  pafs  that  Hoar-Froft,  which  is  nothing  but  a  moif- 
ture  congealed  on  the  broad  furfaces  of  thin  Bodies,  as  Grafs,  Leaves,  and  the  fttmar 
fine  afperities  of  the  ground,  appears  a  good  while  before  we  fee  any  Ice.  And  in 
the  fame  manner  as  Winter  comeson,  this  white  Froft  appears  on  bridges  that  are 
fufpended  in  the  Air,  before  there  is  the  leafl  fign  of  Ice  in  the  Streets,  or  on  the 
Water.  But  who  don’t  plainly  fee  that  this  is  occafioned  by  the  arch’s  not  being 
contiguous  to  any  thing  elfe,  and  of  confequence  being  every  way  expofed  to  the 
Cold  of  the  ambient  Air?  And  for  the  fame  reafon  it  thaws  there  as  fuddenly. 
Whereas  Bodies  that  are  thicker,  retain  their  former  Heat  longer  ;  for  as  they  can 
only  receive  the  impreflion  of  the  Cold  by  their  furface  that  is  in  contadl  with 
the  Air,  they  hence  mult  propagate  it  gradually  through  their  fubftance 
towards  their  Center  of  gravity  -,  and  by  this  means  they  fucceflively  acquire  a 
greater  and  greater  degree  of  Cold,  till  they  have  been  fo  long  expofed  to  the 
Air  as  to  be  equally  atfedfed  by  it  quite  through.  And  here,  how  much  time 
is  neceftary  for  this  purpofe  it  is  not  eafy  to  determine. 

From  what  has  been  faid,  therefore,  upon  this  head  it  appears,  that  the  li¬ 
mits  of  the  moft  intenfe  natural  Cold  that  has  been  obferved,  have  been  found 
to  defcend  to  O  in  the  Thermometer-,  whereas  Art,  by  diffolving  Salts  in  the 
coldeft  Water,  could  never  reach  below  the  degree  4,  or  3. 

The  indefatigable  induftry,  however,  of  the  ingenious  Fahrenheit  has  difco-  Produtoon 
vered  fomewhat  yet  farther  in  this  affair,  which  before  feemed  quite  incredible,  ?nfa 
and  which  I  think  well  worth  relating  in  the  fame  manner  as  it  was  communicated  lng 
to  me  by  the  Author  himfelf,  to  whom  all  lovers  of  natural  knowledge  will 
be  ready  to  make  proper  acknowlegements  for  this  furprizing  Experiment. 

The  feverity  of  the  Winter  of  this  year  1729,  gave  him  an  opportunity  of  The  great 
making  fome  Experiments  for  the  produ&ion  of  artificial  Cold  ;  and  among  m.u£X°1 
the  reft,  it  fortunately  came  into  his  mind  to  try  what  would  be  the  effed  of  beiu 
pouring  Spirit  of  Nitre  upon  Ice,  the  Spirit  being  fo  ftrong,  that  its  weight, 
to  that  of  pure  Water,  was  as  1409  to  1000,  when  the  Heat  of  both  was  48 
degrees.  He  took,  therefore,  fome  Ice,  and  pounding  it  very  fmall,  poured 
upon  it  two  ounces  of  this  Spirit  of  Nitre  i  by  which  means  there  was  inftantly 
produced  fuch  a  Cold,  that  the  Thermometer  being  prefently  immerfed  in 
this  mixture,  the  liquor  fubfided  more  than  4  degrees  below  O.  This  unex¬ 
pected  and  very  furprizing  event  raifed  the  curiofityof  this  excellent  Artift,  who 
could  not  reft  till  he  had  made  fome  farther  difeoveries.  He  contrived,  there¬ 
fore,  a  Thermometer  with  Quickfilver  fenfible  of  the  very  leaft  alteration  of 
Heat,  which  he  very  nicely  divided  into  parts  that  might  be  eafily  difeerned, 
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and  conftru&ed  in  fuch  a  manner,  that  O  in  the  cylindrical  neck  ftiould  be  y6 
degrees  above  the  bulb  of  the  glafs.  The  Spirit  of  Nitre,  then,  abovemen-- 
tioned  being  reduced  to  the  fame  Coldnefs  as  the  Air  which  was  at  that  time 
1 6  degrees,  he  poured  feven  ounces  of  it  upon  fome  Ice  finely  pounded;  and 
the  Thermometer  immediately  fell  30  degrees,  viz.  from  16  degrees  above  O, 
to  14  degrees  below  it.  The  Mercury  in  the  Thermometer  being  then  at  reft, 
he  poured  off  the  fluid  part,  and  to  the  remainder  of  the  Ice  which  was  not 
diffolved,  and  was  now  fo  very  cold,  he  put  frelh  Spirit  of  Nitre  ;  upon 
which  the  Thermometer  funk  to  29  degrees  below  O.  He  had  then  no  more 
Spirit  by  him,  and  therefore  could  not  at  that  time  profecute  this  experiment 
any  farther. 

He  poured,  therefore,  Spirit  of  Sea  Salt  that  was  17  degrees  cold  upon  fome  Ice 
beaten  very  fmall ;  and  the  Thermometer  funk  in  an  inftant  to  the  degree  8  below  O . 
Then  decanting  the  liquor,  he  mixed  frefh  Spirit  with  the  remainder  of  the  Ice 
that  was  reduced  to  this  degree  of  Cold;  and  the  Mercury  fubfided  to  the  de¬ 
gree  14.1  below  O.  Being  pleafed,  therefore,  with  the  agreable  fuccefsof  thefeEx* 
periments,  the  curious  Author  was  refolved  to  carry  them  ftill  farther,  and  there¬ 
fore  provided  fome  of  the  fame  Spirit  of  Nitre.  But  the  temper  of  the  Air  being 
then  fo  altered  that  it  thawed,  he  was  forced  to  contrive  a  method  to  preferve  an 
artificial  Cold  after  he  had  produced  it;  which  he  did  in  the  following  manner. 
He  got  three  veftels  made  of  very  thin  plates  of  Iron,  of  a  cylindrical  figure; 
and  almoft  6  4  inches  wide.  In  thefe  he  placed  three  cylindrical  glades  of  3  4 
inches  diameter  ;  fo  that  the  diftance  betwixt  thefe  and  the  fides  of  iron 
veftels  was  inch  and  a  4>  nor  did  the  bottoms  of  the  glafies  come  nearer  the  boN 
toms  of  the  other  veftels  than  by  the  fame  diftance.  Thefe  fpaces,  then,  be¬ 
tween  the  two  veftels  he  exactly  filled  up  with  cotton,  that  the  Cold  might  be 
retained  the  longer,  nor  might  be  too  foon  affedted  by  the  Warmth  of  the 
Air,  when  once  it  was  produced.  Thefe  three  veftels,  then,  being  thus  pre* 
pared,  the  glafies  were  filled  with  pounded  Ice,  and  in  them  were  placed  three 
glafs  Tubes  of  4  of  an  Inch  diameter,  filled  with  Spirit  of  Nitre,  which  was 
at  that  time  32  degrees  warm  ;  and  the  Water  that  ran  from  the  beaten  Ice 
was  carefully  poured  off.  This  being  done,  fome  Spirit  was  put  upon  the  Ice; 
and  when  the  Thermometer  applied  to  it  would  fall  no  lower,  the  fluid  part  was 
poured  off  from  the  remaining  refrigerated  Ice,  and  at  the  fame  time  the  Spi¬ 
rit  of  Nitre,  that  was  reduced  to  the  fame  degree  of  Cold  in  the  other  glafies 
by  the  affufion  of  this  Spirit,  was  poured  upon  the  Ice.  After  this,  then,  had 
been  repeated  in  the  fame  manner  four  times,  the  fpirit  of  Nitre  made  ufe  cl 
being  thus  kept  exceeding  cold,  and  the  liquor  being  carefully  poured  off  from 
the  Ice  after  every  affufion  of  the  Spirit,  he  obferved  that  the  Thermometer 
at  laft  fubfided  to  40  degrees  below  O.  And  then,  the  very  Spirit  of  Nitre  being 
adted  upon  by  fo  great  a  Cold,  fhot  into  fine  fharp  Chryftals  about  4  an  Inch 
long,  and  being  frozen  as  it  were  itfelf,  required  lhaking  with  fome  force  to  get 
it  out  of  the  Tube.  As  foon,  however,  as  this  infpiffated  Spirit  came  to 
touch  the  Ice,  they  were  both  prefently  diffolved,  and  at  the  fame  inftant  the 
Thermometer  funk  from  the  degree  37  below  40;  By  mixing  pot  alhes  with 
the  pounded  Ice  he  was  able  to  produce  a  Cold  8  degrees  below  CL 

Now  what  perfon  living  could  ever  have  had  the  lealt  fufpicion  of  fuch  a 
Fhmomnon.  as  this?-  The  greateft  natural  Cold  has  never  been  obferved  to 
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fink  the  Thermometer  below  O;  and  then,  all  Animals,  and  Vegetables,  that 
were  expofed  to  it,  died  immediately  :  Art  has  increafed  it  yet  40  degrees 
more:  But  if  to  32  degrees,  which  is  the  point  of  freezing,  you  add  40  de¬ 
crees,  the  Heat  of  the  Air  will  be  then  fo  great,  that  we  could  not  bear  it 
long  without  the  alternate  interpofition  of  fome  refrefhment  from  a  greater 
degree  of  Cold.  Hence  we  fee  evidently,  which  one  could  fcarcely  have  be¬ 
lieved,  that  Cold,  which  is  able  to  turn  Water  into  Ice,  may  dill  have  its 
power  increafed  by  72  degrees.  Now  what  would  be  the  confequence,  fhould 
Nature  ever  generate  fuch  a  temperature  as  this  ?  We  find,  that  fuch  ftrong 
Spirit  of  Nitre  as  was  made  ufe  of  in  this  Experiment  would  be  congealed. 

We  fee  Mercury  is  fo  condenfed  in  it,  that  it  takes  up  a  fpace  almoft  ~  ?th 
lefs  than  it  did  before.  We  obferve  that  this  wonderful  Body,  in  fo  vaft  a  de¬ 
gree  of  Cold,  and  with  this  increafed  denfity,  remains  equally  fluid,  mobile, 
and  expanfible,  as  it  was  before.  We  know  farther,  that  the  fubftance  of 
Mercury,  from  the  degree  <5oo,  in  which  it  begins  to  boil,  to  this  degree  40 
below  O,  will  be  contracted  -rtrrr  Parts  of  its  whole  bulk  ;  and  confequently 
may  be  rendered  A^-th  fpecifically  heavier,  or  lighter,  by  the  Cold,  and  Heat, 
that  we  are  at  prefent  acquainted  with.  Now  thefe  things  we  are  abfolutely  incredibly*7 
fure  of  from  Experiment ;  and  hence  we  fee  that  Mercury,  as  it  is  gradually  by 

condenfed  by  Cold,  approaches  nearer  and  nearer  to  the  weight  of  Gold.  But 
who  will  pretend  to  determine,  what  farther  degrees  of  Cold  may  be  ftill  pro¬ 
duced,  either  by  the  powers  of  Nature,  ,  or  Art,  that  lie  hitherto  undifcover’d  ? 

Who  can  defcribe  the  alterations  that  both  Solids  and  Fluids  would  undergo, 
were  they  expofed  to  this  degree  of  Cold  ?  If  we  have  a  defire  of  promoting , 
natural  knowledge,  let  us  prepare  fuch  a  Cold  as  this,  and  then  try  what  effeCt 
it  will  have  upon  the  Bodies  that  we  are  acquainted  with.  By  this  means  certainly 
we  might  come  at  an  infinite  number  of  ufeful  difcoveries,  of  which  at  pre¬ 
fent  we  muft  be  filent.  In  the  mean  while,  however,  we  ought  to  pay  a  due 
honour  to  the  worthy  Inventor  of  this  Method,  who  has  thus  fet  us  an  Exam¬ 
ple,  pointed  out  the  way  to  us,  and  furnifh’d  us  with  proper  helps  for  carry¬ 
ing  on  thefe  inquiries  to  greater  perfection. 

C  0  R  0  L.  5» 

And  laftly,  the  converfe  of  the  fifth  Corollary  of  the  third  Experiment,  ap¬ 
pears  very  evident,  viz.  that  the  Air  is  fcarce  a  moment  at  reft,  neither  that 
which  is  open,  nor  that  which  is  confin’d  in  any  vefiel  whatever. 

Experiment  V. 

Pure  Alcohol  of  Wine  is  expanded  every  way  in  its  whole  bulk  by  a  fmall  in- 

creafe  of  Fire.  . 

For  inftance:  Obferve  this  glafs  veffel,  which  contains  1933  parts  of  this* 
Alcohol.  You  fee  it  terminates  in  this  narrow  Cylinder,  which  has  been  made 
with  a  great  deal  of  care,  that  it  might  be  every  where  equally  wide.  This 
whole  Cylinder  now  contains  96  of  thofe  parts,  of  which  the  lower  Bulb  con¬ 
tains  1933,  and  is  graduated  with  numbers  correfponding  to  thofe  parts.  ln 
thefevere  Cold  of  1709,  in  one  of  the  ccldeft  parts  of  the  world,  the  Alco¬ 
hol  was  reduced  to  number  1:  And  yet,  if  the  warmth  of  a  Man  in  health  - 
is  applied  to  the  Glafs*  the  Spirit  will  be  expanded  to  the  number  p6,  and  mi 
the  Cylinder  fo  high.  Coro  u  . 
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Cor  o  l.  i. 

In  this  inftrument  therefore,  the  Liquor,  confidered  in  the  ftate  in  which  it 
was  in  the  greateft  obferv’d  natural  Cold,  may  be  dilated  by  the  vital  Heat  of 
a  healthy  perfon  toJ^th  part  of  its  bulk.  It  is  neceffary,  however,  to  take  no¬ 
tice,  that  we  here  fuppofe  the  capacity  of  the  Thermometer  to  continue  the 
fame,  whereas,  in  reality,  it  will  be  increafed,  as  appears  by  the  fecond  Corol¬ 
lary  of  the  fecond  Experiment. 

COROL.  2. 

If  we  could  exadtly  difcover  therefore  the  proportion  of  the  capacity  of  this 
inftrument  in  the  moft  intenfe  Cold,  to  the  fame  when  affedted  by  this  vital 
Warmth  •,  we  could  then  alfo  abfolutely  determine  the  increafe  of  the  bulk  of 
this  Fluid  by  the  greateft  degree  of  Heat  contained  betwixt  thefe  two  limits : 
For  then  the  difference  of  thefe  two  capacities  will  help  us  readily  to  meafure 
this  dilatation. 

Corol.  3. 

Shou’d  the  moft  pure  Alcohol,  therefore,  about  the  Poles  of  the  Earth  be 
compared  with  the  fame  betwixt  the  Tropics,  what  a  confiderable  difference 
would  there  be  in  its  hydroftatical  weight  in  thefe  two  places  ?  For  it  is  plain, 
that  all  thefe  Liquors  are  heavieft  about  the  Poles,  and  lighteft  near  the  Equa¬ 
tor.  Is  this  therefore  another  phyfical  caufe  of  the  comprefs’d  fpheroidal  figure 
of  the  Earth  ;  fincea  fmaller  bulk  in  one  place,  is  equal  in  weight  to  a  larger 
in  the  other,  and  they  both  tend  with  an  equal  force  towards  their  common 
center  of  gravity? 

Corol.  4. 

From  thefe  observations  we  learn,  that  the  fame  veffels  fill’d  with  fuch  a 
fort  of  Liquor,  will  not  be  fo  full  by  a  good  deal  in  the  cold  of  winter,  as  they 
are  in  fummer  ;  for  the  firmer  parts  of  the  folid  veffels  are  not  fo  much  dila¬ 
ted  with  the  fame  degree  of  Heat  as  the  contained  Fluids  are.  And  indeed, 
the  Chemifts  have  very  often  experienc’d  the  truth  of  this  to  their  difadvantage, 
when  they  have  in  frofty  weather  fill’d  their  glaffes  quite  full  of Valuable  Liquors  -, 
for  when  they  have  afterwards  been  affedted  by  the  Heat  of  the  Summer, 
they  have  penetrated  through  the  ftoppers,  forced  them  out,  and  often  burft 
the  glaffes  themfelves.  Being  now  therefore  made  wifer  by  thefe  inconvenien¬ 
ces,  they  always  leave  an  -Ath  part  empty,  when  they  fill  them  in  the  Win¬ 
ter  ;  or  elfe,  warm  both  the  Liquors  and  Veffels  to  as  great  a  degree  of  Heat, 
as  one  may  reafonably  expedt  in  the  midft  of  Summer. 

Corol.  5. 

If  Alcohol  is  made  fo  hot  as  juft  to  begin  to  boil,  it  is  then  obferv’d  to  rife 
to  number  174  in  the  Cylinder;  and  therefore  is  then  increafed  almoft  A-thof 
its  dimenfions :  Nay,  in  reality,  it  is  at  that  time  more  dilated,  as  appears  by 
what  has  been  remark’d  under  the  firft  Corollary  of  this  Experiment.  Ana 
here,  by  the  way,  give  me  leave  to  take  notice,  how  much  difference  there  is 
in  buying  Alcohol  by  meafure  in  the  depth  of  a  hard  Winter,  and  in  thefultry 

3  Dog- 
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Dog-days,  which  is  certainly  very  confiderable.  If  we  confider  now  that 
Alcohol  in  the  moft  intenfe  cold  fubfides  40  degrees  below  o,  and  when  it  be¬ 
gins  to  boil,  rifes  to  174  degrees  above  o  ;  it  appears,  that  there  may  be  a  diffe¬ 
rence  in  its  dimenfions  of  214  parts  in  1933  ;  and  confequently,  that  it  may  be 
contracted  or  expanded  to  ~  of  its  whole  bulk. 

Corol.  6. 

If  you  urge  Alcohol  flill  farther,  fo  as  to  make  it  boil,  there  prefently  arifes  Munition 
&  vapour  from  the  upper  part  of  it,  which  expands  itfelfin  the  fuperiour  va-  tp0uttshaeftop 
cuum ,  and  grows  denfer  and  denfer  every  moment,  whence  the  dilatation  of  it  meafure  of 
cannot  be  conveniently  meafur’d  any  farther.  And  as  foon  as  the  Thermo-  ltsexPanlioii‘’ 
meter  is  open’d  at  top,  the  rarefy’d  vapour  immediately  flies  off,  nor  can  it  be 
determin’d  how  much  more  it  may  be  afterwards  expanded. 

COROL.  7. 

Alcohol,  therefore,  can  fca reel y  ever  be  perfectly  at  reft  :  For  if  it  is  con-  Alcohol  im* 
lin’d  in  a  veffel,  and  has  either  a  Torricellian  vacuum ,  or  Air  above  it,  it  is  j^ient  of 
evident,  that  it  will  be  continually  dilated,  and  refolv’d  into  vapours  $  or  con¬ 
tracted,  and  fo  condenfed  into  Alcohol  again  ;  unlefs,  by  chance,  the  de¬ 
gree  of  Heat,  or  Cold,  Ihould  conftantly  remain  the  fame:  Or  on  the  other 
hand,  if  it  is  expofed  to  the  open  Air,  it  cannot  be  at  quiet  ;  but,  as  we 
took  notice  in  the  Air,  will  fuffer  a  perpetual  fyftole  and  diaftole,  fo  long  as 
there  is  a  fucceflion  of  greater  and  lefs  degrees  of  Heat  in  the  Atmofphere , 
which  is  obferv’d  to  happen  continually,  almoft  without  intermiflion.  But 
then,  however,  this  agitation  will  be  moft  remarkable,  when  either  Heat  or 
Cold  grows  exceflive;  which  ftate  feldom  continues  any  confiderable  time. 

Laftly,  hence  the  Phyficians  underftand  what  certain  and  frequent  ofcillations 
muft  happen  in  the  human  Body  from  the  Particles  of  Alcohol,  when  they 
are  mixt  with  our  juices ;  as  they  will  be  at  one  time  compreffed  and  heated  by 
the  aCtion  of  the  Arteries,  at  another,  freed  from  this  preffure,  and  of  confe- 
quence,  cool’d,  in  the  Veins. 

Experiment  VI. 

The  moft  limpid,  light,  aetherial  Oil  of  Turpentine,  is  every  way  expand¬ 
ed  in  its  whole  bulk,  by  a  fmall  increafe  of  Fire. 

This  you’ll  fee  evidently  in  this  fpherical  Glafs,  with  this  long  narrow  cylin¬ 
drical  Neck.  You  obferve,  that  the  Bulb  of  this  is  fill’d  with  Oil  juft  to  the 
beginning  of  the  Cylinder.  I  dip  this  into  Water,  that  is  exaCtly  as  cold  as 
the  Oil,  and  you  fee  it  continues  precifely  in  the  fame  place.  I’ll  now  put 
this  veffel  of  Water  with  the  glafs  of  Oil  in  it  upon  the  Fire  in  this  Chafing- 
difh  :  And  now  how  evidently  do  you  perceive,  that  as  the  Water,  and  con¬ 
fequently  the  Oil  in  the  Glafs  grows  gradually  hotter  and  hotter,  the  Oil  rifes 
in  the  Neck,  and  fcarcely  remains  one  moment  in  the  fame  Altitude?  I  have 
now  kept  the  Water,  as  you  fee,  upon  the  Fire  till  it  boils ;  and  now  the  Oil, 
you  obferve,  is  at  reft  in  the  Glafs,  neither  afeends  nor  defeends,  nor  would 
do  fo,  tho*  it  fhould  continue  a  good  while  in  the  boiling  Water  :  Nay,  I’ll 
put  more  Fire  about  the  veffel,  and  make  the  Water  boil  more  violently  ;  and  theirgreateft 

yet  you  obferve  the  Oil  keeps  exaCtly  at  the  fame  height :  Nor  will  this  mercu-  Heati 

rial 
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rial  Thermometer  rife  any  higher,  when  once  the  Water  comes  to  boil.  For 
this  beautiful  difcovery,  the  Philofophers  are  obliged  to  that  very  ingenious 
Gentleman,  Monfieur  des  Amontom ;  the  truth  of  which  you  have  now  evidently 
feen  in  Water,  and  it  is  continually  found  by  Experiment,  to  hold  good  in  al- 
moft  every  kind  of  Liquor.  And  here,  the  candour,  which  I  feel  within  my 
Breaft  at  prefent,  and  which  I  hope  I  (hall  always  have  the  pleafure  of,  obliges  me 
to  acknowledge  in  this  publick  manner,  that  nothing  has  been  of  greater  fervice 
to  me  in  difcovering  the  ufefulnefs  of  Fire  in  the  deepeft  chemical  inquiries,  or 
better  help’d  me  to  come  at  the  knowledge  of  the  properties  of  this  Element, 
than  this  valuable  Experiment  of  this  noble  Author.  But  I  refer  you  to  the 
fountain,  the  Mem.  de  /*  Acad.  Roy.  des  Sci.  where  you  may  have  the  pleafure 
of  feeing  what  he  himfelfhas  faid  upon  this  fubje<5L  There  you  will  find  that 
famous  Gentleman  hasadlually  demonftrated,  that  when  Water  once  comes  to 
boil,  tho*  you  urge  it  with  ever  fo  ftrong  a  Fire,  you  cannot  make  it  afterwards 
grow  any  hotter.  This  valuable  difcovery,  however,  may  be  ftill  farther  im- 
And  the  prov’d,  by  a  very  curious  obfervation  of  the  induftrious  Fahrenheit ;  for  he 
Sl^uor"  ^as  found,  that  the  Heat  of  the  fame  boiling  Water  will  be  conftantly 
greater,  when  the  weight  of  the  incumbent  Atmofphere  preffes  heavier  up¬ 
on  its  furface,  and  lefs,  when  the  preflfure  of  that  is  lighter.  If  we  would 
therefore  at  any  time  nicely  determine  the  degree  of  Heat  in  boiling  Water,  we 
muft'have  a  Barometer  by  us,  to  obferve  at  the  fame  time  the  weight  of  the 
Air ;  or  elfe  we  fhall  not  be  able  to  afcertain  it  exactly.  In  the  mean  time, 
however,  ’tis  abfolutely  certain,  that  fo  long  as  the  preffure  of  the  Atmofphere 
continues  the  fame,  boiling  Water  will  not  grow  hotter  by  any  increafe  of  Fire 
whatever  :  And  with  this  limitation,  the  rule  of  Monfieur  des  Amontons ,  will  al¬ 
ways  be  found  to  hold  true.  When  the  difference  now  of  the  weights  of  the 
Atmofphere  is  3  inches,  then  che  difference  of  the  Heat  of  boiling  Water  un¬ 
der  thefe  two  preffures,  is  found  to  be  about  8  or  9  degrees.  Hence  this  Au¬ 
thor  evidently  infers,  that  the  more  clofely  the  parts  of  Water  are  compreffed 
together  by  the  increafe  of  the  incumbent  Weights,  the  more  Fire  will  be 
required  to  make  them  recede  from  one  another  ;  in  which  confifts  ebullition. 
And  hence  he  makes  this  elegant  dedu<5tion,  that  the  Thermometer,  by  being 
immerfed  in  boiling  Water,  will,  by  the  degree  of  Heat  it  expreffes,  difcover 
at  that  time  the  weight  of  the  Atmofphere ;  and  of  confequence  would  accu¬ 
rately  enough  determine  it  at  Sea,  where  the  Barometers  are  not  fteady,  if  eve¬ 
ry  degree  of  increafe  was  madevifible  in  the  Thermometer,  which  may  beac- 
cmplilh’d  with  a  great  deal  of  eafe.  And  hence,  laftly,  he  obferves,  that  our 
Atmofphere  is  fo  much  the  more  heated  by  the  Solar  rays,  as  it  is  more  com- 
prefs’d,  that  is,  the  nearer  it  approaches  to  the  furface  of  the  Earth  ;  and  the 
lefs,  the  lighter  the  preffure  is,  viz.  in  the  regions  above  us.  And  this  is  plainly 
confirm’d  by  obfervation  ;  for  the  tops  of  the  higheft  mountains  that  are  neareft 
expofed  to  the  heat  of  the  Sun,  and  never  obfcured  with  clouds,  are  found  to  be 
fo  extremely  cold,  that  the  Snow  lies  there  perpetually  without  being  melted. 
Have  you  a  mind  to  be  witneffes  to  the  truth  of  this  yourfelves?  Under  a  Re¬ 
ceiver  in  Boyle's  Air-Pump,  place  a  glafs  veffel  full  of  Water,  heated  to  96 
degrees,  and  then  gradually  draw  out  the  Air,  and  you  will  evidently  perceive 
an  ebullition  excited  in  the  Water,  as  the  preffure  of  the  Atmofphere  is  leffen- 
ed,  which  will  incirely  difappear  again  upon  the  letting  in  of  the  Air.  Hence, 
2  .  there- 
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therefore,  by  a  Barometer  fix’d  in  the  Receiver,  you  may  be  able  to  deter¬ 
mine  what  degree  of  Heat  is  neceffary  to  make  Water  begin  to  boil  under  any 
given  Weights  of  the  Atmofphere ;  and  by  this  means  we  may  come  at  an  in¬ 
finite  number  of  beautiful  difcoveries  that  we  are  at  prefent  unacquainted  with. 

There  is  one  thing  more  upon  this  head,  that  I  think  well  worth  mentioning, 
before  I  quit  it,  and  that  is  this  ;  Put  fome  Water  into  Papin's  Digefter,  and 
with  the  included  Air  ftop  it  in  fuch  a  manner  that  nothing  can  pofiibly  come 
out,  and  afterwards  make  ii^Oil.  The  Water  then  will  be  expanded  gL.,  and 
the  Air  4  »  and  confequently,  the  Water  will  be  as  much  compreffed,  as  if  its 
preffure  was  increafed  by  10  inches  of  a  common  Atmofphere  j  and  by  this 
means  Water  acquires  30  degrees  of  Heat  extraordinary  purely  by  being  made 
to  boil  in  this  Machine,  for  I  here  take  no  notice  of  the  force  it  gains  by 
the  motion  and  attrition  of  the  particles  of  Water  and  Air  againft  the  vefiel, 
and  among  one  another.  What  wonder  therefore  is  it  at  all,  that  by  this  Ma¬ 
chine  are  produced  fuch  prodigious  effe&s?  If  you  have  a  mind  now  to  exa¬ 
mine  by  a  ballance  the  proportion  of  the  expanded  Oil  in  this  Experiment, 
to  the  fame  in  its  natural  ftate,  you  may  compute  it  in  the  following  manner: 

The  Oil  fill’d  the  Bulb  of  the  Glafs  juft  to  the  beginning  of  the  Neck,  when 
the  Water,  Glafs,  Oil,  and  Air,  had  52  degrees  of  Heat  in  Fahrenheit's  Ther¬ 
mometer.  When  the  Water  boil’d,  and  the  Oil  would  afcend  no  higher,  the 
Thermometer  was  rifen  to  degree  212,  and  the  Oil  was  as  high  in  the  Neck  as 
the  mark  which  you  fee  I  have  fix’d  on  it.  If  I  now  weigh  the  Glafs  fill’d  to 
this  mark  with  Oil  that  is  52  degrees  hot,  and  then  empty  it  as  low  as  the  bottom 
of  the  Neck,  and  weigh  it  again,  I  find  pretty  nearly  the  expanfion  of  the 
Oil  •,  which  upon  examination,  appears  to  be  a  very  confiderable  part  of  its 
bulk.  I  muft  caution  you,  however,  that  I  have  no  regard  here  to  the  in- 
creafe  of  the  capacity  of  the  Glafs  in  this  degree  of  Heat:  But  I  have  taken 
notice  of  this  before,  and  therefore  fhan’t  mention  it  any  more  for  the  future. 

See  Exper.  V.  Cor.  2. 

And  you  need  not  wonder  here,  Gentlemen,  that  I  determine  the  limits  of 
the  dilatation  of  Oil  of  Turpentine  by  boiling  Water,  which  I  did  not  do  in 
the  former  Experiment.  The  reafon  is  evident.  Alcohol  boils  with  a  much 
lefs  heat  than  Water  ;  and  as  foon  as  ever  it  boils,  its  expanfion  cannot  be 
meafured  any  farther.  Exper.  V.  Corol.  5.  Whereas  in  Oil  of  Turpentine, 
wrhich  is  much  lighter  than  Water,  an  ebullition  cannot  be  excited  by  the 
greateft  Heat  of  boiling  Water,  but  its  furface  will  always  remain  at  reft  in 
this  degree,  in  which  therefore  we  may  meafure  its  dilatation. 

Before  I  quit  this  Experiment,  give  me  leave  to  take  notice  of  a  pretty  re-  Some  fur- 
markable  Phenomenon  that  prefents  itfelf  to  our  obfervation  in  this  ebullition  K^mena 
of  Liquors.  Alcohol,  which  is  lighter,  boils  looner  than  Water,  in  a  Ratio  in  the  ebui- 
which  we  fhall  afterwards  afiign  •,  and  yet  Water,  which  is  heavier,  boils  a  ^°r”  0  1 
confiderable  deal  fooner  than  Oil  of  Turpentine.  Is  the  caufe  of  this  the  affi¬ 
nity  there  is  betwixt  Fire  and  inflammable  Oils?  Or  is  the  lpecific  Gravity  of 
the  boiling  Liquid  of  confequenee  here?  Or  laftly,  is  it  owing  to  a  greater  or  lefs 
tenacity  of  the  parts  among  one  another  ?  You  will  fee  by  and  by,  what  a  vaft 
deal  of  pains  I  have  taken  to  refolve  thefe  Queries  :  And  I  think  it  will  be  evi¬ 
dent,  that  they  ought  all  to  be  confider’d,  as  well  as  the  different  preffures  of  the 
Atmofphere,  which  are  likewife  concerned  in  it.  See  the  incomparable  Newton 
in  his  Opticks ,  P  Experi* 
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ExPERIM  ENT  VII. 

Pure  Rain-water,  gradually  heated  by  a  gentle  Fire,  is  every  way  expanded 
in  its  whole  bulk,  by  a  very  fmall  augmentation  of  Heat. 

This  you  fee  evidently  in  this  Glafs,  where  its  dilatation  is  of  its  whole 
dimenfions:  For  from  the  degree  of  Heat  56,  it  always  rifes  to  the  degree  214, 
in  which  it  begins  to  boil ;  and  then  it  remains  at  relt,  and  has  acquired  the  di¬ 
latation  mentioned.  | 


Experiment  VIII. 

Mercury,  by  the  application  of  Heat,  is  eafily  rarefied. 

The  truth  of  this  is  plainly  demonftrated  by  this  elegant  Thermometer,  which 
was  made  at  my  requeft,  by  that  very  ingenious  Artift  Daniel  Gabriel  Fahren¬ 
heit.  The  inferiour  Cylinder  of  this  Thermometer  contains  11124  parts  of 
Mercury,  which  in  the  greateft  Cold  obferv’d  in  Iceland ,  reach’d  to  the  mark 
o,  from  whence  upwards  we  compute  the  increafing  degrees  of  Hear.  If  I 
immerge  this  in  the  Water  in  this  veflfel,  and  gradually  heat  the  Water,  you 
fee  the  Mercury  continually  afcends  till  the  Water  boils  ;  and  then  you  obferve 
it  remains  perfectly  quiet  at  one  number,  viz.  212,  and  fomething  more.  Set¬ 
ting  afide,  therefore,  the  dilatation  of  the  Glafs,  the  Mercury  at  prefent  takes  up 
11336  little  fpaces,  of  which  in  the  greateft  Cold  it  took  up  but  11124  ;  and 

confequently,  in  this  degree  of  Heat,  is  expanded  of  its  whole  bulk. 


C  0  R  O  L.  1. 
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In  the  fame  manner  the  ftrongeft  Lixiviums  of  Sea-Salt,  Nitre,  and  fix’d  al- 
caline  Salts,  are  dilated  by  Heat  *,  and  in  fhort,  all  Liquids  that  have  hitherto 
been  examined  :  So  that  Air,  Alcohol,  Oils,  Water,  faline  Spirits,  Lixiviums 
of  Salts,  Oil  of  Vitriol,  and  Mercury,  are  all  affedled  by  the  very  fame  law. 


C  O  R  O  L.  2. 

The  caufe  that  dilates  all  thefe  Bodies  paffes  through  glafs,  and  all  other  vef- 
fels,  into  the  Liquors  themfelves. 

C  o  r  o  l.  3. 

And  this  fame  caufe  proceeds  from  what  we  univerfally  call  Heat,  or  Fire, 

Scholium. 

F’or  the  future,  therefore,  by  Fire  I  fhall  always  mean  that  Being,  how¬ 
ever  otherwife  unknown,  which  is  endued  with  this  property,  that  it  penetrates 
all  Bodies,  both  folid  and  fluid,  and  by  this  very  acftion,  extends  them  into 
larger  fpaces:  For  as  on  the  one  hand  I  am  not  acquainted  with  any  Body  in 
the  whole  compafs  of  Nature  that  has  thefe  qualities,  except  what  by  every 
one  is  called  Fire  ;  fo  on  the  other,  there  never  is  Fire  really  prefent  in  any 
Body,  but  thefe  two  effects  are  immediately  produced  ;  and  in  proportion  as 
this  is  increafed,  the  extenfion  of  Bodies  is  likewife  augmented.  Now  luch  a 
chara&er  as  this  is  fuffic.ent  in  Phyfics  for  determining  and  diftinguifhing 
particular  natural  Bodies :  Nor  indeed  are  there  any  other  that  will  anfwer  the 

1  fame 
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fame  purpofe,  whatever  your  idle  Philofophers  may  boaft  of  their  fubtle  fpecu- 
lations.  It  is  our  bufinefs  therefore  to  obferve  with  the  greateft  care,  thofe 

properties  that  we  are  able  to  difcover  in  Fire  under  this  notion  ;  and  of  thefe 

the  firft  feems  to  be  this,  that  it  exifts  in  every  point  of  time,  and  every  part 
of  fpace  ;  the  truth  of  which  I  fhall  demonftrate  by  the  following  Experiments. 

Experiment  IX. 

Take  a  thick  cold  p’ate  of  Iron,  and  in  the  fharpeft  weather,  and  coldeft  The  fire¬ 
place,  lay  this  upon  another  of  the  fame  kind,  and  equally  cold,  and  let  this,  manne5  °f 

by  the  help  of  a  weight,  be  prefs’d  hard  upon  the  under  one  ;  then,  let  it  be  Sr1"8 
brifkly  rubb’d  upon  it  backwards  and  forwards,  and  it  will  begin  to  grow 
warm,  then  hot,  and  in  a  iliort  time  will  acquire  fuch  a  degree  of  Heat,  as  to 
emit  fparks  of  Fire,  and  at  laft  the  whole  Mafs  will  be  as  red  hot,  as  if  it  came 
out  of  a  large  common  Fire. 

C  O  R  O  L.  I. 

This  produdion  of  Fire  may  be  effeded  at  any  time  whatfoever:  Nor  does 
it  at  all  fignify,  whether  the  feafon  is  hot,  or  cold  :  Nay,  in  reality,  the  more 
compad  the  Bodies  are  render’d  by  Cold,  you  will,  ccsteris  paribus ,  have  the 
Itrongeft  Heat. 

C  O  R  O  L.  2. 

Nor  is  there  any  place  hitherto  known,  where  the  fame  Experiment  will  nofi 
hold  true.  On  the  tops  of  the  higheft  mountains,  in  the  deepeft  fubterraneous 
caverns,  in  the  warmelt  parts  of  the  world,  and  mod  frozen  climates,  the  ef- 
fed  will  conflantly  prove  the  fame.  I  confefs,  indeed,  that  the  Heat  will  be 
fooner  and  more  ftrongly  excited  in  dry  places,  than  it  will  in  moift  ones  ;  but 
Hill,  it  may  be  always  produc’d  in  this  manner.  And  the  fame  thing  is  ob- 
ferv’d  to  happen  in  every  kind  of  folid  Bodies  whatever. 

C  o  r  o  l.  3. 

Nay  even  in  vacuo  Bodies  grow  hot  by  mutual  attrition  ;  as  evidently  appears 
by  the  accurate  obfervations  of  the  ingenious  Haukejb y,  which  have  fince  been 
happily  improv’d  by  my  good  Friend  and  Collegue  the  famous  James-tVil- 
liams' Gravefand ,  a  Gentleman  fo  form’d  by  Nature,  and  finifh’dby  Art  for  thefe 
abftrufe  inquiries,  that  by  his  difcoveries,  the  boundaries  of  natural  knowledge 
are  daily  inlarged. 

C  O  R  O  L.  4. 

But  there  is  nothing  more  remarkable  in  the  Fire  produc’d  in  the  manner 
abovemention’d,  than  that  it  penetrates  into  all  Bodies,  the  denfeft  not  excepted, 
heats,  expands,  burns,  and  melts  them  •,  and  that  it  fhines,  grows  exceflive 
bright,  and  in  Ihort,  has  perfectly  the  very  fame  effedts  that  we  conftantly  ob¬ 
ferve  in  true  Fire.  And  we  fee  here  it  is  thus  generated  without  any  Pabulum , 
or  any  Fire  that  exifted  before  by  which  it  might  be  raifed,  which  is  com¬ 
monly  the  cafe,  Fire  generally  being  lighted  by  Fire,  and  one  Flame  excited  by 
another.  Hence  then,  I  think,  we  may  fairly  conclude,  that  this  Being  ought 
to  be  look’d  upon  as  true  Fire. 


P  2 
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COROL,  5. 

The  fir/i  In  the  mean  time  we  learn  by  general  obfervation,  that  the  harder  and  more 
caufeofthis.  rigid  the  Bodies  are  that  are  agitated  one  againft  another,  the  more  intenfe 
will  the  Fire  be  that  is  produced  by  their  mutual  attrition.  Hence  the  very 
fame  Body,  when  it  is  rigidcr,  or  fofter,  acquires  in  this  refpedt  a  very  diffe¬ 
rent  degree  of  Heat.  Iron,  if  it  is  taken  out  of  the  Fire  when  it  is  juft  ready 
to  melt,  and  in  the  heat  of  fummer  fuffei’d  to  cool  very  leifurely  in  the  Air, 
will  remain  very  foft  and  flexible  ;  whereas,  if  you  inftantly  thro-w  it  into, 
cold  Water,  the  Particles,  that  were  before  put  in  motion,  and  render’d  flexi¬ 
ble  by  the  Fire,  being  now  compacted  together,  and'  driven  into  clofer  unior* 
by  this  fudden  contraction,  the  Iron  becomes  exceeding  hard,  rigid,  and  very 
elafcic:  But  every  body  knows  how  much  fitter  Iron  is  for  ftriking  a  light  when  it 
is  harden’d  by  Cold,  than  when  it  is  fofter.  If  the  vaft  hard  Axis  of  a  Wind¬ 
mill  lies  upon  a  rigid  block,  and  the  fails  are  whirled  rapidly  about  by  a  ftrong 
Wind,  Fire  and  Flame  break  out  immediately  ;  but  if  you  take  care  to  put 
Lead  between  them,  there  is  not  much  danger  of  fo  great  a  degree  of  Heat- 
If  you  ftrike  a  Flint  againft  a  very  hard  piece  of  Steel,  how  certain  are  you 
of  procuring  Sparks  from  it  ?  which  would  not  be  the  cafe,  ftiould  you  ftrike  it 
againft  a  bit  of  foft  Iron.  And  hence  it  comes  to  pafs,  that  if  you  inrerpofe 
any  foft  Body  betwixt  two  hard  ones,  you  can  fcarcely  excite  Fire  by  the  ftrongeft 
attrition,  till  this  is  conlumed,  and  the  Bodies  come  to  rub  one  againft  ano¬ 
ther,  and  then  you  have  Fire  prefently.  1  you  take,  for  inftance,  two  Plates 
of  Iron,  and  oil  them  very  well,  you  cannot  by  rubbing  them  together,  make 
them  conceive  any  very  great  degree  of  Heat  ;  but  when  the  furfaces  of  the 
Iron  come  to  touch  one  another,  they  will  foon  grow  exceflively  hot  by  the 
fame  agitation. 

If  Bodies,  therefore,  arealike  in  everything  elfe,  the  denfer  the  matter  is  of 
which  they  confift,  the  fitter  will  they  be  for  this  production  of  Fire  which 
rule  holds  univerfallv  true  :  I  fay,  if  they  are  alike  in  all  other  refpeCts  ;  for 
Lead  which  is  denfer,  but  at  the  fame  time  fofter,  will  not  by  attrition  yield  fo 
much  Fire  as  Iron,  which  is  lighter,  but  vaftly  harder  :  Bur  if  they  are  both 
equally  rigid,  then  the  heavieft  is  always  moll  efficacious.  Hence  it  appears,, 
how  that  exceeding  hard,  and  ponderous  Wood,  the  Sideroxylon  of  the  Indiansy 
not  only  furnifhes  them  with  weapons,  but  by  being  rubb’d  fwiftly  together, 
ferves  to  kindle  their  fires  whenever  they  want  them. 

The  harder,  then,  and  more  denfe  the  Bodies  are,  that  are  agitated  one 
againft  another,  the  fooner  will  Fire  be  produc’d  from  them.  Hence  the  colli- 
fion  of  Steel  and  Flint  excites  F’ire  in  the  leaft  inftant  of  time  ;  which  is  much 
longer  generating  from  Bodies  that  are  lighter,  and  not  fo  hard. 

Corol.  6. 

a  fecond  T  he  principal  phyfical  power,  however,  that  produces.  Fire  by  this  attrition,, 
wufe.  confifts  in  the  Bodies  being  prefs’d  very  hard  together,  whilft  they  are  rubb’d 
one  againft  another.  If  you  lay,  for  inftance,  one  Iron  Plate  upon  another,, 
fo  that  it  may  prefs  the  under  one  only  by  its  own  weight,  and  then  with  a  cer¬ 
tain  reciprocal  motion,  agitate  the  upper  one  over  the  inferiour,  you  will  be 
able  to  excite  but  a  fniall  degree  of  Heat.  Lay  a  ten  pound  weight  now  upon, 

the. 
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the  upper  plate,  and  then  move  it  with  the  fame  velocity  as  before,  and  a 
greater  Heat  will  immediately  be  generated.  And  thus  if  you  proceed  you’ll 
be  furprized  to  find  how  the  increments  of  Heat  conftantly  correfpond  to  the 
augmentations  of  the  weights,  if  the  agitations  are  performed  with  the  fame 
velocity.  So  that  at  laft,  if  the  preflure  is  increafed  to  a  very  great  degree, 
the  ftrongeft  Fire  may  be  produced  in  an  inftant.  And  the  fame  alfo  holds 
true  in  the  Elements  of  Fluids  themfelves  comprefled  together,  as  has  already 
fufficiently  appeared. 

C  O  R  O  L.  7. 

And,  laftly,  we  obferve,  that  the  fwifter  the  motion  is  of  thefe  hard  Bodies- a  third 
one  againft  another,  the  ‘Fire  excited  by  this  attrition  will  cceteris  paribus  be  fo  caufe* 
much  the  ftronger,  and  the  fooner  produced  •,  fo  that  a  flow  motion  fcarcely 
generates  any  Heat,  though  a  brifk  one  will  raife  a  great  quantity  of  Fire  im¬ 
mediately.  Hold  a  rope,  for  inftance,  very  tight,  and  draw  it  gently  through 
your  hands,  and  you’ll  perceive  no  Warmth  at  all  j  but  let  it  run  through- 
your  hands  with  a  rapid  motion,  and  it  will  foon  conceive  Heat,  and  burn 
them  :  Prefs  a  fteel  blade  hard  againft  a  threfhold,  or  a  grindftone,  and  it  will, 
fcarcely  grow  warm  if  you  move  it  but  (lowly ;  and  yet  if  the  reciprocal  agi¬ 
tations  are  fwift,  you  may  foon  produce  a  great  degree  of  Heat  :  So  that  by 
holding  a  knife  very  hard  againft  a  grindftone  whilft  it  is  very  rapidly  turned 
round  you  may  make  it  almoft  red  hot,  whilft  the  (tone  itfelf  is  hardly  warm, 
becaufe  no  part  of  the  (tone  remains  long  in  contaft  with  the  blade,  but  in- 
ftantly  moves  from  under  it.  Hence,  therefore,  the  produ&ion  of  Fire  may  be  in¬ 
creafed  in  proportion  to  the  augmentation  of  this  celerity,  and  that  without  limits., 

C  o  r  o  l.  8. 

It  follows,  therefore,  evidently  from  what  has  been  faid,  that  when  the  three  This  threes 
caufesjuft  mentioned  unite  their  power,  there  then  may  be  the  ftrongeft  Fire  „°1fteS!ufe 
excited  in  an  inftant  from  the  coldeft  Bodies.  If  two  large,  thick,  circular 
plar.s  of  very  hard  Iron  (hould  be  comprefled  together  by  a  force  of  ten  thou- 
fand  pounds  weight,  and  then  be  very  rapidly  agitated  one  againft  another, 
there  v/ould  be  the  mod  violent  Fire  produced  immediately  in  both  the  plates. 

This  is  evident  in  Windmills,  where  if  the  Axis,  and  block  it  lies  upon  are 
dry,  and  the  wind  is  very  ftrong,  the  attrition  quickly  generates  both  Fire, 
and  Flame  j  though  there,  the  motion  is  but  flow,  on  account  of  the  fmaller 
Diameter  of  the  Axis.  Filings  of  Iron  as  they  fly  off  burn  the  Workman’s- 
hands,  and  the  rafpings  of  Wood  doe  the  fame.  In  the  deep  parts,  therefore, 
of  the  Earth  towards  the  Center,  where  Bodies  are  vaftly  comprefled  by  the 
incumbent  weight,  and  confequently  rendered  exceeding  denfe,  does  the  at¬ 
trition  excited  there  produce  a  very  great  degree  of  the  ftrongeft  Fire?  and 
confequently  does  the  Heat  there  gradually  increafe  more  and  more?  See  Boyle 
of  Cofm.  Qual.  This  is  certain  from  what  has  been  demonftrated,  that  it  is  The  power 
impofiible  to  determine  the  ultimate,  or  intenfeft  degree  of  Heat,  that  may  be  ®ftejirbey 
generated  by  attrition:  For  though  it  were  poffible  to  difeover  what  kind  of  tritionnoc 
Bodies  were  a&ually  harder  and  more  denfe  than  all  others ;  yet  we  could  |“^eindcV 
never  poflibly  aflign  greateft  weight  by  which  they  might  be  prefled  to¬ 
gether,  or  the  fwifteft  degree  of  motion  with  which  they  might  be  agitated. 

There  never,  therefore,  can  exift  fo  great  a  degree  of  Heat,  but  that,  a  greater- 
may  be  (till  produced.  Experiment 


I  10 


Elements  of  Chemistry,  Part II, 

Eeperiment  X. 

Fluids  inter-  If  in  the  former  Experiment  any  Fluid  had  been  interpofed  between  the 
tweenBodies  Surfaces  of  the  two  Bodies  thus  denied,  and  prefled  together  ,  and  had 
retard  this  been  continually  fupplied  whilft  they  were  in  motion,  they  would  fcarcely 
ofF're-10"  have  conccive<J  any  Heat  ;  or  at  leaft  nothing  in  cotnparifon  of  what  would 
have  been  produced  by  the  fame  caufes  had  that  been  away ;  the  truth  of 
which  is  confirmed  by  univerfal  Obfervation.  If  I  rub,  for  inftance,  the 
dry  blade  of  this  knife  hard  upon  this  dry  whetftone,  it  prefently  grows  hot, 
makes  a  noife,  and  often,  as  you  fee,  emits  fparks  •,  whereas  if  I  put  a  drop  or 
two  of  Water,  Oil,  or  Spirit  between,  the  fame  caufe,  as  you  obferve,  re¬ 
peated,  does  not  produce  the  fame  effebt.  Every  body  knows  that  the  Axle- 
trees  of  Wheels  hardly  ever  grow  hot  if  they  are  well  guarded  with  greafe  ;  but 
if  they  and  the  Boxes  are  dry,  they  prefently  fkreak,  fmoke,  grow  hot,  and  very 
often  take  fire:  And  for  want  of  being  fecured  in  this  manner  whole  Windmils 
have  been  frequently  burnt  down.  But  this  never  appears  more  evident  than 
in  the  polifhing  of  Glafs:  Neither  the  Lens,  or  the  plate  it  is  polifhed  on,  be¬ 
comes  hot  till  the  interpofed  oily  or  watery  liquor  is  confumed,  and  they 
both  grow  dry,  but  then,  a  very  great  Heat  is  excited  immediately. 


COROL.  I. 

Soft  rue  The  fofter,  therefore,  the  more  yielding,  lefs  elaftic,  and  rarer  any  Bodies 
unfit Btod ex-  are’  they  are  f°r  producing  Fire  by  attrition.  And  hence,  as 

cite  Fire  by  Fluids  for  the  iTiofl  part  are  poflefled  of  thefe  qualities,  they  are  obferved  of  all 
attrition.  Bodies  the  leaft  capable  of  exciting  Heat  in  this  manner  ;  for  they  eafily 
yield  to  any  impreftion,  and  by  this  means  flip  out  of  the  way,  and  elude  the 
force  of  it.  And  this  is  found  to  hold  true  in  the  whole  compafs  of  nature. 


Corol.  2. 


U  K  U  L..  C, 

<ina  bodies  And  again,  the  lefs  the  force  is  by  which  any  Bodies  are  prefled  together, 
hat  He  leofe  the  lefs  Heat  will  be  generated  by  their  rubbing  one  againft  another.  This 
jponowsin-  too  js  confjrmed  by  every  kind  of  Experiment  wirhnnr  eYrenrion 


Corol.  3. 

And  Bodies  And  laftly,  if  Bodies  are  moved  foftly  one  upon  another,  tho*  they  have 
thatareat  all  the  other  properties  requifite  to  the  production  of  Fire  by  friction,  yet 
they  will  not  generate  any  confiderable  Warmth  ;  and  if  they  are  quite  at  reft, 
they  will  be  reduced  to  the  common  temper  of  the  ambient  Air.  This  we  fee 
in  vaft  heaps  of  Iron,  where,  though  the  Body  is  fo  hard,  and  that  which  lies 
at  bottom  is  prefled  down  with  fuch  a  prodigious  incumbent  weight,  yet  it 
conceives  no  more  Heat  than  the  very  foft,  rare,  light  Air,  that  furrounds  it. 


Corol.  4. 

The abfence  From  what  has  been  obferved,  then,  it  feems  to  follow,  that  Fire  leaft  of 
F^thiu  difcovers  itfelf  by  its  effedts  in  thofe  parts  of  fpace  where,  firft,  there  is 
diRovered.  either  no  body  at  all,  or  exceeding  rare  ones,  whofe  parts  are  fo  loofely  con¬ 
nected  together  that  they  fcarcely  cohere  with  one  another  j  Secondly,  where  there 
js  no  caufe  to  comprefs  thefe  Bodies  together  in  thefe  fpaces  j  and  thirdly,  where 

there 
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there  is  no  power  to  put  them  in  motion  fo  long  as  they  continue  there.  With 
us,  the  Torricellian  Vacuum  is  fuch  a  fpace  as  this:  For  if  you  take  a  glafsTube 
40  inches  long  and  clofed  at  one  end,  and  fill  this  quite  full  of  the  pure  ft, 
dried  Mercury  made  very  hot,  and  then  in  an  erebt  pofition  properly  im- 
merge  the  open  orifice  in  fome  more  of  the  fame  Mercury,  fo  that  there  fhall 
be  nothing  but  pure  Mercury  in  the  glafs *,  there  the  Mercury  will  defcend,  and 
leave  an  empty  fpace  in  the  upper  part  of  the  Tube,  in  which,  there  does 
not  appear  the  lead;  fign  of  any  heavy  refilling  Body  •,  nay,  if  you  comprefs 
the  Mercury  in  the  under  vefifel,  that  in  the  Tube  will  afcend  and  fill  it  per¬ 
fectly  full.  Here,  therefore,  feems  to  be  a  fpace,  where  there  is  not  the  leafb  Purefimpic 
attrition  of  any  Bodies  ;  and  confequently,  here  will  be  the  very  fmalleft  de-  Fire<  ' 
gree  of  Fire,  fo  far  as  it  depends  upon  this  attrition.  And  yet,  if  you  agitate 
this  barofcopical  Tube  in  the  dark,  a  light  will  be  hereby  excited,  which 
you  will  perceive  in  this  vacuum ,  as  that  excellent  Mathematician  the  great 
Bernoulli  has  fo  elegantly  delcribed,  and  explained.  Hence  every  one  will  be 
ready  to  infer  that,  even  there,  there  mull  be  Bodies  alfo.  And  indeed,  that 
Being  which  thus  penetrates  the  Glafs,  the  Mercury,  and  the  Air,  mull 
be  uniformly  didributed  through  that  fpace*,  but  it  does  not,  however, 
any  ways  appear,  that  this,  be  it  what  it  will,  exhibits  the  lead  mark  of  any 
degree  of  Heat  generated  in  this  manner.  Hence,  perhaps,  the  light,  that  is 
thus  excited  by  this  concufiion,  is  of  the  fame  nature  with  that  which  we 
treated  of  in  our  Hillory  of  Light  as  a  property  of  Fire.  And,  hence,  we  Scarcely  dir- 
are  led  to  imagine,  that  Light,  and  may  be  Fire  itfelf,  confidered  without  the  cernabie* 
concurring  ablion  of  any  folid  Bodies,  palTes  freely  through  all  parts  of  fpace, 
without  difcovering  any  effebls  of  Fire  that  we  are  hitherto  acquainted  with* 

This,  at  lead,  is  evident  beyond  all  difpute,  that  as  we  afcend  from  the 
common  furface  of  the  Earth,  and  get  to  the  tops  of  high  mountains,  where 
there  are  no  Meteors  to  obdrud  and  didurb  the  equal  adion  of  the  Sun,  and 
where,  therefore,  its  rays  drike  the  Bodies  oppofed  to  them  in  the  mod  dired 
manner,  and  with  their  utmod  force,  I  fay,  there,  we  are  not  affeded  with 
Heat,  but  on  the  contrary  always  find  a  greater  degree  of  Cold.  And  at 
length,  when  we  are  got  fo  far  from  the  Earth,  and  fo  near  the  Sun,  that 
there  are  fcarce  any  vifible  exhalations,  or  vapours  obferved  to  rife  fo  high, 
then.  Water,  when  any  does  reach  thither,  is  congealed  into  Snow,  and  lies  at 
the  tops  of  thefe  mountains  all  the  Summer.  So  that  it  hence  feems  probable, 
that  in  thofe  parts  of  fpace  where  there  is  no  hard  refiding  corporeal  fubdance 
to  withdand  the  adion  of  Fire,  nor  any  thing  which  is  capable  of  exciting  at¬ 
trition,  there,  Fire,  though  it  is  adually  prefent,  appears  mod  quiet,  and  ads 
with  the  lead  efficacy :  And  fince  the  altitude  of  the  highed  mountain  is  fcarce 
equal  to  -g-|Vth  of  the  Semi-diameter  of  the  Earth,  and  yet  there  is  fo  great 
an  increafe  of  Cold  there,  in  this  little  recefs  from  the  Center  of  the  Earth, 
this  fmall  approach  to  the  Meridian  Sun,  and  under  this  great  prefiure  of 
the  Atmofphere,  what  mud  we  think  would  be  the  cafe,  could  thefe  obferva- 
tions  have  been  made  a  thoufand  times  higher  ?  Why,  certainly,  as  far  as  we 
are  able  to  guefs  by  that  poor  little  that  we  know  of  Nature,  all  motion 
feems  gradually  to  decreafe  as  you  afcend  higher  and  higher  from  the  Earth, 
till  at  lad,  the  uppermod  regions  appear  to  enjoy  the  mod  calm,  and  undi- 
fturbed  red,  And  this  feems  confirmed  by  this  Obfervation,  that  the  fame 
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fort  of  trees,  fprung  from  the  fame  feeds,  on  the  fame  mountain,  and  in  the. 
fame  fituation  with  refped  to  the  Sun,  are  always  the  largeft  at  the  foot  of  the 
mountain,  and  grow  by  degrees  weaker  and  drier,  the  more  you  afcend.  And 
this  opinion  will  give  us  fame  light  into  the  abftrufe  writings  of  the  ancient 
Alchemifts,  where  they  tell,  that  in  pure  Fire  there  is  the  moft  perfed  filence, 
and  abfolute  reft,  and  that  God  refides  in  it  *,  that  from  hence,  however,  are 
fent  forth  miniftring  Fires  to  quicken  and  move  Bodies  that  would  otherwife 
die  through  inadivity,  and  to  difpofe  them  to  execute  the  pleafure,  and  ap¬ 
pointment  of  the  omnipotent  Creator  of  all  things.  And,  indeed,  in  this,  they 
did  but  follow  the  opinions  of  the  moft  ancient  Hebrews ,  and  the  Sacred  Wri¬ 
ters.  Exod.  iii,  2,  3,  4.  xix.  16,  18.  xxiv.  17.  Lev.  x.  2.  Pfalm  civ.  2,  4. 
Ep.  to  Heb.  i.  7.  xii.  29. 

Corol.  5. 

Laftly,  it  appears  evident  from  modern  Experiments,  that  a  furprizing  Heat 
and  Fire  may  be  inftantly  produced  in  the  coldeft,  hardeft,  and  heavieft  Bo¬ 
dies,  purely  by  their  attrition  with  the  lighteft,  fofteft,  cold  Fluids,  if  the 
motion  is  exceeding  violent. 

If  a  large  ball  of  folid  Iron  is  fired  from  one  of  the  biggeft  fort  of  cannons 
in  the  Winter,  it  will  run  through  the  cold  Air  600  feet  in  a  fecond,  and  con- 
fequendy  will  meet  with  a  vaftly  greater  refiftance  from  the  Air,  than  from 
the  moft  rapid  wind  ;  for  when  that  moves  only  22  -i  feet  in  the  fame, time  it 
condenfes  the  Air  fo  violently,  that  it  bears  down  every  thing  before  it,  tears  up 
the  trees,  and  breaks  them  to  pieces,  nor  are  houfes,  or  towers  able  to  with- 
ftand  its  fury,  Maraiotte  pag.  140.  Hence  it  appears,  what  a  very  great  at¬ 
trition  it  muft  fuller  purely  from  thiscaufe  ;  and  yet  this  mull  be  Hill  increafed 
confidering  that  no  part  of  its  furface  moves  in  a  ftrait  direction  •,  for  as  the 
ball  in  its  paflage  turns  round  upon  its  Axis-,  every  point  is  continually  de¬ 
ferring  a  Cycloid.  Now  this  ball,  when  it  has  run  through  its  way  with  this 
rapidity,  and  comes  to  fall,  is  found  to  be  perfectly  hot  ;  although  through 
its  whole  paflage  it  has  conftantly  been  expofed  to  frelh  cold  Air,  and  confe- 
quently  has  loft  every  moment  lomething  of  the  Heat  it  had  conceived.  Some 
perfons  may  be  apt  here  to  objed  ;  that  the  Heat  of  the  ball  may  be  owing 
to  the  flame  of  the  Gunpowder  with  which  it  is  fired  •,  but  that  can’t  poflibly 
be,  as  it  remains  in  it  fo  infinitely  fhorc  a  time  j  certainly,  fcarce  _ o.  of 
an  hour.  Now  who  can  believe  that  in  fo  fmall  a  point  of  time  this  flame 
can  communicate  fo  great  a  degree  of  Heat  to  fo  folid  a  Body?  But  this  may 
eafily  be  accounted  for,  from  that  vaft  attrition  that  muft  arile  betwixt  the  Air 
and  the  ball  whilft  it  moves  with  this  prodigious  celerity,  and  ads,  and  is  re- 
aded  upon  by  the  Air  with  27  JL-  times  more  force  than  that  of  the  ftrongeft 
wind  that  was  ever  yet  obferved. 

Since,  therefore,  it  appears  by  every  kind  of  Experiment,  that  Fire  by 
the  fridion  of  any  Bodies  together  may  be  quickly  produced  where  it  did  not 
appear  before,  and  that,  at  all  times,  in  every  degree  of  Cold,  and  in  every 
place  where  trial  has  been  hitherto  made,  fuppofing  the  three  phyfical  con¬ 
ditions  which  we  mentioned  before  ;  I  fay,  thefe  things  confidered,  I  think  we 
may  thence  fairly  make  a  great  many  dedudions,  which  will  be  of  fervice  to  us 
.in  difeovering  the  nature  of  this  Element :  Some  of  which  by  your  leave  I 
will  here  mention.  In 
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In  the  firft  place,  then,  by  what  we  already  know  of  Fire,  it  appears,  that  Fireaiwa* 
it  muft  be  always  prefent  in  every  part  of  fpace,  though  we  are  not  at  all  Prefentin 
times  able  to  difcover  it,  if  we  fearch  for  it  only  in  the  common  methods  : cvery  plaCC ' 
For  the  moll  accurate  Thermometer  evidently  (hews  us,  that  there  is  always, 
and  every  where  a&ually  exifting,  a  Heat  greater  than  the  intenfeft  degree 
of  Cold  that  we  formerly  defcribed,  though  people  are  very  apt  wrongly 
to  imagine,  that  there  then  remains  no  Fire  at  all  in  that  place  where  the 
Thermometer  is  fallen  as  low  as  o. 

Nor  does  Fire  thus  exift  only  in  every  part  of  fpace,  but  it  is  likewife  Andinevery 
equally  diffufed  through  every  Body,  the  moft  folid,  as  well  as  the  rareft  :  Body‘ 

For  if  in  the  hotteft  day  of  Summer,  or  the  coldeft  of  Winter,  you  apply  the 
moft  fenfible  Thermometer  to  a  glafs  in  which  there  is  a  Torricellian  Vacuum , 
where  one  might  poflibiy  fufped  there  was  nothing  but  mere  Fire,  and  at  the 
fame  time  apply  the  fame  instrument  to  Gold,  which  is  the  folideft  Body  that 
we  are  acquainted  with  ;  you  will  find  the  degree  of  Heat  and  Cold  perfectly 
alike  in  both,  if  they  have  both  remained  Jong  enough  in  an  Air  that  has  in 
the  mean  time  neither  grown  hotter  or  colder.  Thefe  things  feem  ftrange,  ids 
true,  nor  have  I  met  with  any  Body  that  at  the  firft  propofing  them,  could 
readily  come  into  them  i  but  yer  this  juft,  and  indeed,  infallible  method  of  making 
the  Experiment,  moft  evidently  confirms  the  truth  of  them.  In  cold  frofty  wea¬ 
ther  1  examined  in  this  manner  the  Torricellian  Vacuum ,  that  of  Boyle,  Air, 
purcAlcohol,exprefs’dOils,  diftilTd  Oils,  Water,  Lixiviums  of  various  Salts,  Spi¬ 
rits  drawn  from  Salts  by  Diftillation,  Mercury,  Feathers,  Filings  of  Metals,  Sand, 
and  Lime,  after  they  had  been  expofed  to  the  cold  Air,  and  found  the  de¬ 
grees  of  Heat  and  Cold  perfectly  alike  in  all,  without  the  leaft  difference. 

This  feems  a  furprizing  paradox  •,  but  it  is,  neverthelefs,  abfolutely  true. 

I  have  not,  therefore,  hitherto  been  able  to  difcover,  that  in  all  nature  Thequan- 
there  is  any  part  of  fpace,  in  which  there  is  not  Fire.  Nor  yet,  has  it  ever  Fil* 
appeared  to  me  after  the  moft  laborious  Inquiries,  that  there  is  any  kind  of  /paces  it  is 
Body,  that  has  a  power  implanted  in  it  by  the  Divine  Being,  by  which  it  is 
able  to  attract  this  Fire  thus  equally  diffufed,  and  fo  unite  it  to  itfelf,  as  to 
make  the  excefs  difcernible  to  our  fenfes.  On  the  contrary,  all  the  Obferva- 
tions  that  I  have  had  an  opportunity  of  making  feem  to  evince,  that  where  there 
is  neither  any  degree  of  attrition,  nor  motion  from  the  mixture  of  various 
Bodies  together,  there.  Fire  is  moft  equally  diftributed  through  every  part  of 
fpace:  Nor  does  it  in  the  leaft  fignify  whether  thefe  fpaces  are  empty,  or  full, 
or  with  what  kind  of  Bodies  they  are  filled.  I  am  fenfible  that  every  body 

will  be  here  apt  to  cry  out,  that  thefe  are  all  Chimeras  of  my  own  brain, 

and  that  I  aftert  things  that  are  abfolutely  falfe,  and  contrary  to  common 
fenfe,  which  plainly  teaches  us  that  Iron  in  the  Winter  is  colder  than  Feathers, 
and  Mercury  than  Alcohol.  But,  Gentlemen,  I  have  already  given  you  a 

caution,  that  I  am  not  here  treating  of  Fire  as  it  manifefts  itfelf  to  our  fenfes 

by  Heat,  or  Cold,  but  purely  with  regard  to  its  property  of  rarefying  Bodies, 
which  after  a  good  deal  of  diligent  inquiry  we  have  found  to  be  its  peculiar 
charafter.  How  it  comes  to  pafs  that  Alcohol  in  Winter  appears  warmer 
than  Mercury,  or  rafped  Ice,  we  fliall  endeavour  to  explain,  when  we  have 
treated  of  the  folidity,  or  rarity  of  Bodies  with  regard  to  Heat  or  Cold  j  nor 
can  we  do  it  now  without  breaking  in  upon  the  order  of  our  fubjeft. 

o. 


The 


And  yet  in 
this  condi¬ 
tion  is  al- 
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Seldom di-  The  fecond  thing  I  lay  down  in  our  doftrine  of  Fire  is  this,  that  this  Fire, 
u exiits in*  which  is  thus  equally,  and  for  the  moft  part  quietly  diffuffed  through  every 
this  manner,  part  of  fpace,  is  fcarely  ever  taken  notice  of:  For  thofe  things  which  con¬ 
ftantly  remain  perfectly  the  fame,  nor  aifcover  themfelves  by  any  alteration, 
are  commonly  no  more  regarded  than  if  they  did  not  exift  at  all.  If,  for  in- 
ftance,  there  fhould  at  any  time  be  fuch  a  degree  of  Fire,  as  fhould  not  pro¬ 
duce  the  leaft  change  in  either  Fluids,  or  Solids,  then  no  body  would  think 
at  all  of  Fire,  Heat,  or  Cold ;  But  as  foon  as  ever  there  was  a  fmall  increafe 
of  Heat,  fo  that  Wax  fhould  become  a  little  fofter  than  it  was  before,  then 
every  one  would  immediately  fufpeCt  that  there  was  a  new  production  of  Pleat, 
and  Fire  fuppofing  them  to  know  before  that  Wax  would  be  reduced  from 
its  folid  form  to  a  fluid  one  by  the  application  of  Fire.  And  from  this  pre¬ 
judice  it  happens  that  people  generally  think,  that  Fire  is  really  generated  by 
Art,  or  chance,  whenever  its  effeCts  are  fo  remarkable  as  to  render  it  more 
apparent  than  it  was  before. 

In  the  third  place,  from  what  has  been  faid  it  feems  evidently  to  follow,  that 
this  Fire  that  is  thus  diffufed  through  all  fpace  and  every  Body,  is  continually 
ways  in  mo- both  moved  itfelf,  and  puts  other  things  in  motion,  although  you  fuppofe  it 
ever  fo  fmall.  For  what  perfon  living  can  aflign  the  ultimate  point  of  abfo- 
lute  Cold,  or  which  perhaps  is  the  fame  thing,  the  perfe&  reft  of  Fire  ?  But  the 
very  leaft  degree  of  Fire,  Heat,  or  this  rarefying  power,  immediately  begins  to 
expand  every  kind  of  Body,  to  remove  their  parts  from  their  fpontaneous  co¬ 
hesion,  and,  fo  long  as  it  remains  in  them,  to  keep  their  Elements  from  their 
proper  and  natural  union  ;  which  evidently  demonftrates  that  a  real  motion  is 
there  excited.  And  hence  it  feems  exceeding  probable,  that  this  Fire  is  con¬ 
tained  in  vacuo ,  and  in  the  vacuities  that  are  difperfed  through  the  moft  folid 
Bodies,  as  in  a  kind  of  veflfel,  where  it  is  frequently  agitated,  and  always  in 
a£tion  ;  and  that  hence  it  is  of  neceflity  continually  producing  certain  Opera¬ 
tions,  the  effeCt  of  all  which  principally  tends  to  remove  the  Elements  of 
Bodies  from  one  another,  that  fo  the  Fire  may  expand  itfelf  more  equally. 
In  the  mean  time,  however,  it  is  not  lefs  certain,  that  the  Elements  of  cor¬ 
poreal  matter  conftantly  endeavour  to  unite  themfelves  together  more  and 
more,  to  leffen  the  vacuities  between  their  impenetrable  particles,  and  confe- 
quently  by  the  excefs  of  their  power  to  expel  the  Fire  that  is  there  continually 
endeavouring  to  dilate  itfelf.  Here,  therefore,  will  be  a  conftant  aCtion  and 
reaction,  between  the  Fire  contained  in  thefe  Pores,  and  the  conftituent  Ele¬ 
ments  of  the  Bodies;  the  former  tending  always  to  feparate  thefe  Elements  from 
one  another  ;  the  latter  from  a  natural  propenfity  perpetually  attracting  one 
another  into  the  ftrongeft  union.  On  this  account,  therefore,  the  whole  Sy- 
ftemi  of  natural  Bodies  which  the  Almighty  Creator  has  formed  and  difpofed  in 
infinite  fpace,  may  be  divided  into  Fire,  which  has  a  power  of  expanding 
every  thing  elfe,  and  the  remaining  Bodies  which  have  a  vertue  implanted  in 
them,  whereby  they  conftantly  refill  this  reparation  of  their  Elements.  And 
thus  thefe  two  principles,  the  one  of  expanfion,  the  other  of  attraction  or 
affociation,  exert  themfelves  through  the  whole  compafs  of  nature,  and  are 
the  caufe  of  a  vaft  number  of  corporeal  effeCts.  The  energy,  however,  of 
thefe  principles  we  cannot  at  prefent  rightly  underftand  from  the  ideas  we 
have  hitherto  been  able  to  form  of  them  :  This  is  the  foie  prerogative  of  that 

infinite 


And  re¬ 
pelled. 
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infinite  Being,  whofe  fupreme  Wifdom,  at  one  view,  perfe&ly  takes  in  thefe 
and  all  other  things,  which  his  Almighty  Power  has  created  in  fuch  a  manner 
as  is  not  poflible  for  mortal  minds  to  comprehend. 

The  more  intently,  now,  I  examine  this  myfterious  fubjeft,  the  more  plainly  Never  Pene« 
I  am  convinced,  that  Fire  is  not  able  to  infinuate  itfelf,  into  what  we  call  the  ™nc^eof 
ultimate  impenetrable  Elements  of  Body,  but  that  it  is  repelled  thence  when-  Bodies.** 
ever  it  exerts  itfelf  upon  them,  and  always  the  more  fo,  the  greater  the  force 
is  by  which  it  endeavours  to  penetrate  them  :  that  fome  degree  of  attrition 
therefore  may,  nay,  and  muft  arife  betwixt  Fire  and  other  Bodies :  And  that 
Fire  itfelf  does  in  reality  never  refide  in  the  proper  fubftance  of  Bodies,  but 
only  in  the  vacuities  that  will  be  left  betwixt  their  Elements,  let  the  Bodies 
be  ever  fo  folid.  And  certainly,  the  dnnvirla,  of  Democritus ,  or  impenetra¬ 
bility  as  it  is  called  by  others,  fee  ms  fo  proper  to  Fire,  and  every  other  Body, 
that  it  appears  by  every  kind  of  Experiment  to  be  perfectly  infe parable  from 
them. 

As  a  fourth  pofirion  in  'this  dodlrine  we  obferve,  that  whilft  this  Fire  thus 
refiding  within  the  Pores  of  Bodies,  is  not  a<5ted  upon  or  moved  by  any  other 
caufe,  fo  long  it  does  not  difeover  itfelf  by  any  effect  ;  for  fince  it  can  go 
out  of  thefe  paffages  again  with  the  fame  eafe  with  which  it  enters  into  them, 
it  will  not  much  vary  its  action  upon  the  Body  that  contains  it,  as  it  feems  to 
cxift,  and  a<ft  every  where  in  an  equal  quantity.  That  you  may  more  clearly  wind  don’t 
underftand  what  it  is  I  would  here  inculcate,  obferve  the  degree  of  Heat  that  gjJUC8 
this  Thermometer,  which  is  extremely  fenfible  of  Warmth  and  Cold,  indicates 
at  this  time.  I'll  place  this,  now,  againft  the  mouth  of  this  great  Bellows, 
and  you  perceive  what  a  prodigious  wind  comes  diredtly  upon  the  Thermo¬ 
meter.  Don’t  you  all  expeeft  now,  that  the  force  of  this  wind  will  produce 
a  confiderable  degree  of  Cold ;  and  that  hence  there  will  be  a  variation  in  this 
infallible  Inftrument?  And  yet  you  obferve  it  remains  perfectly  at  the  fame  height. 

Here,  then,  we  fee  evidently,  that  there  was  no  degree,  either  of  Heat,  or 
Cold,  generated  by  this  means,  which  our  fenfes  were  capable  of  difeerning: 

For  Fire,  by  reafon  of  its  exceeding  rarity,  is  almoft  as  eafily  conveyed 

through  Air,  when  it  is  in  motion,  as  when  it  is  at  reft.  Indeed,  was  this 

Air  agitated  with  an  extraordinary  violence,  fuch  a  one  as  this  Bellows  is  not 
capable  of,  in  that  cafe,  by  the  attrition  arifing  hence,  might  be  excited  a 

greater  degree  of  Heat,  as  has  already  appeared  ;  but  then,  this  would  be 

owing  intirely  to  attrition.  And  hence  perhaps  it  comes  to  pafs,  that  the 
greateft  ftorms,  a  few  cafes  excepted,  do  generally  cateris  paribus  rather  raife 
than  fink  the  Thermometer.  This,  at  leaft,  I  have  long  ago  obferved,  that  But  rather 
we  have  generally  a  very  warm  Air  at  the  fame  time  we  have  the  higheft  winds,  Heat" 
and  the  fharpeft  Frofts  when  every  thing  is  perfe&ly  calm.  But  you’ll  be  apt  Andyetie 
to  fay,  why  then  does  the  wind,  and  indeed  the  Air  itfelf,  appear  fo  cold  to 
our  Bodies,  efpecially  when  they  are  heated,  fo  that  every  one  very  juftly  Body, 
aferibes  to  them  a  power  of  cooling?  And  do  we  not  find  by  undeniable  Ex¬ 
perience,  that  in  a  cold  high  wind,  the  Cold  is  vaftly  more  injurious  to  us 
cateris  paribus  than  at  other  times,  fo  that  no  perfon  is  able  to  bear  it,  but 
would  foon  have  his  limbs  deftroyed  by  a  Gangrene?  In  anfwer  to  this,  I  ac- 
knowlegde  the  truth  of  thefe  fafts,  but  at  the  fame  time  aifert,  that  the  caufe  of 
them  is  very  different  from  what  people  generally  imagine.  To  account  for 

Q^2  this. 
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this,  then,  we  muft  obferve,  that  no  body  is  able  to  endure  an  Air  that  is  heated 
topodegrees,  but  it  foon  becomes  fatal  to  all  forts  of  Animals  that  we  are  acquaint¬ 
ed  with  ;  whereas  the  vital  Warmth  of  the  Human  Body,  as  Fahrenheit  has  ob- 
ferved,  will  raife  the  Thermometer  to  the  degree  91,  and  that  of  children  often 
to  94.  Hence,  therefore,  we  are  always  warmer  than  the  ambient  Air;  and  of 
confequence  the  garments  that  encompafs  our  Bodies  have  a  greater  degree  of  Heat 
in  them  than  if  they  were  every  way  expofed  to  the  open  Air^  Again,  this  na¬ 
tural  Warmth  heats  the  Air  that  is  contiguous  to  our  Bodies  ;  and  therefore, 
if  it  is  not  difturbed  by  any  wind,  but  remains  quiet  about  us,  this  Atmo- 
fphere  of  our  Bodies  will  be  warmer  than  the  Atmofphere  of  the  common  Air, 
and  confequently  we  fhall  feel  it  warm,  as  it  really  is.  When  this  warm  Air 
then,  that  every  way  furrounds  us,  is  difperfed  by  the  wind,  and  a  colder  Air 
is  applied  to  us  in  its  room,  there  immediately  is  excited  a  real  Cold  both  in 
our  Lungs,  and  on  the  furface  of  our  Bodies,  that  are  expofed  to  it  :  And 
befides,  the  Heat  that  is  communicated  by  us  to  our  clothes  is  at  the  fame 
time  blown  away,  and  frefh  Cold  is  continually  received  by  them,  and  thus  ap¬ 
plied  to  our  Bodies :  So  that,  in  reality,  we  are  nearly  in  the  fame  circum- 
Itances  as  if  a  man  fhould  perpetually  fhift  his  clothes,  and  put  on  frefh  ones  that 
were  juft  come  out  of  the  Air.  It  appears,  therefore,  from  thefe  confidera- 
tions,  that  though  wind  does  not  adlually  generate  any  degree  of  Cold,  yet  it 
is  capable  of  cooling  the  Human  Body  by  thus  carrying  off  the  warm  Air 
with  which  it  is  encompaffed,  and  bringing  frefh  colder  Air  in  its  room.  But 
as  this  Obfervation  may  be  of  exceeding  fervice  in  Medicine,  give  me  leave  to 
illuftrate  it  yet  farther  by  an  Example.  Let  us  fuppofe  then  by  exercife,  dif- 
eafe,  or  fome  other  caufe,  the  heat  of  any  perfon  in  his  clothes,  and  in  a  fe- 
rene  Air  to  be  100  degrees;  and  that  of  the  common  Air  at  the  fame  time 
to  be  moderate,  viz.  about  48 .  Now  you-  eafily  conceive  tl  at  the  clothes 
that  are  about  his  Body,  will  in  a  little  time  be  pretty  near  as  warm  as  his 
Body  ;  and  that  the  Air  which  remains  quiet  about  his  clothes,  and  his  head, 
will  be  confiderably  warmer  than  the  degree  48  ;  for  I  have  often  ob- 
ferved,  that  the  Thermometer  has  been  raifed  at  the  diftance  of  4  feet  purely 
by  the  Warmth  that  has  exhaled  from  a  man  that  was  hot,  and  fallen  again 
when  the  perfon  removed  farther  from  it..  Suppofe,  therefore,  the  perfon’s 
clothes,  and  the  furrounding  Air,  to  be  heated  to  the  degree  60:  His  Body 
then  will  be  perfe&ly  encompaffed  with  this  temperature,  his  veffels,  and  hu¬ 
mours  relaxed  fuitably  to  thi  degree  of  Heat,  and  his  exteriour  Nerves  will 
be  juft  affe&ed  with  a  fenfe  of  the  fame.  Let  him  be  expofed,  now,  to  a  wind 
that  moves  6  feet  in  the  fecond  of  an  hour ;  and  then  all  this  heat  of  the  ambient 
Air,  and  his  clothes,  will  be  removed  in  that  time,  and  a  Warmth  of  only  48 
degrees  will  be  applied  to  his  Body  on  every  fide,  and  confequently  his  ex¬ 
ternal  parts  will  be  12  degrees  colder  than  they  were  before:  And  fince  we 
fuppofe  this  wind  to  continue  conftantly  the  fame,  his  Body  muft  in  a  little 
time  grow  cold  in  its  inmoft  parts  ;  as  the  conftant  application  of  this  ex¬ 
ternal  Cold  muft  every  moment  neceffarily  deftroy  as  much  of  that  Heat,  which 
is  generated  by  the  vital  attions.  Thus,  therefore,  we  have  an  evident  folution 
of  this  Phenomenon^  which  otherwife,  indeed,  appears  a  paradox. 

For  if  now,  inftead  of  a  human  Body,  you  place  a  Thermometer  in  this 
Wind,  the  Heat  of  the  Liquor  in  the  Thermometer,  and  that  of  the  ambient 

Air, 
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Air,  will  be  exactly  the  fame  ;  and  hence,  whether  the  Air  that  encompafies  this 

Inftrument  remains  perfectly  at  reft,  or  is  conftantly  changed,  the  Liquor  will 

ft  ill  continue  exaCtly  at  the  fame  height;  and  confequently,  the  greateft  Wind 

will  not  produce  the  lead;  degree  of  Cold  in  the  Thermometer  ;  unlefs  there 

is  at  the  fame  time  fome  alteration  in  the  temperature  of  the  Air  in  the  place 

the  Wind  blows  from.  Now,  from  what  has  been  remark’d,  you.  Gentlemen,  ^ pjfr^ 

who  confider  the  human  Body  in  a  medicinal  view,  will  eafily  underftand,  how  1  m  ‘ 

nothing  produces  feverer  difeafes,  or  is  more  quickly  fatal  to  the  healthieft,  nay 

and  the  (touted  Bodies,  than  expofing  them  to  the  Wind,  when  they  have  been 

heated  with  motion,  and  are  ready  to  diffolve  with  Sweat  ;  efpecially,  if  they 

are  grown  hot  by  a  violent  exercife  in  a  cold  Wind,  and  then  remain  quiet. 

Hence  often  arife  Althma’s,  that  are  never  got  rid  of,  Angina's,  Pleurifies,  Perip- 
neumonies,  Gout,  and  Rheumatifm.  A  plain  proof  of  this,  likewife,  we  fee  too 
plainly  in  thofe  perfons  who  unhappily  labour  under  an  exceeding  weak  and  ten¬ 
der  habit  of  Body :  How  prodigioufly  do  thefe  fuffer  from  the  flighted;  Wind, 
or  leaft  breath  of  Air,  if  it  comes  only  through  a  crack  of  a  window,  and  is 
but  little  colder  than  the  temperature  of  the  chamber  in  which  they  live;  ef- 
pecially,  if  that  has  been  always  kept  pretty  nearly  the  fame  by  the  help  of  a 
Thermometer,  than  which  I  know  nothing  more  injurious  to  a  good  con- 
fiitution. 

In  the  fourth  place  then,  from  what  has  been  now  faid,  and  which  we  (hall  JfF^aion 
not  repeat  for  the  future,  we  may  reafon  fomething  of  the  nature  and  adion  of  cited  by  at* 
Fire:  For  if  two  denfe,  hard,  and  very  elaftic  Bodies  are  rubb’d  one  againft  tr5tion»- 
another  with  a  great  force,  and  a  brifk  reciprocal  motion,  then  all  the  parts  of 
thefe  Bodies  will  every  moment  be  clofely  comprefs’d  ;  and  as  they  are  rigid, 
they  will  ftrongly  refill  this  preflure,  whence  will  arife  an  exceeding  fwift,  and 
very  powerful  contradion  and  expanfion,  or  a  kind  of  quick  vibration,  fuch 
as  we  obferve  in  Chords  when  they  are  very  tenfe.  How  great  thefe  vibrations 
are,  we  fee  evidently  in  an  elaftic  metal  Bell,  if  it  receives  but  one  llroke  upon 
it.  Does  not  the  whole  Body  of  this,  vaftly  large,  as  it  isfometimes,  expand 
and  contrad  itfelf  through  all  its  lubftances  in  an  infinite  number  of  FMipfes ,  and 
that,  for  a  very  con fiderable  time?  And  when  the  attrition  that  we  juft  now 
defcribed  is  excited,  with  what  force,  violence,  and  celerity,  are  the  elements 
of  the  Body  comprefled,  agitated,  and  relaxed,  to  their  very  inmoft  Particles? 

What  a  Jlridor  is  produc’d  from  this  attrition,  fo  acute,  that  the  Ear  is  notable 
to  bear  it;  a  certain  demonftration  of  the  greatnefs  of  the  vibration  ?  We  con¬ 
ceive,  therefore,  that  whilft  the  Body  differs  this  agitation,  comprefiion,  and 
relaxation,  there  mult  be  an  exceeding  rapid  motion  in  all  its  Particles, 
as  all  Chords  perform  their  vibrations  fo  much  the  quicker,  the  more 
elaftic,  and  Ihorter  they  are,  and  the  harder  they  are  (trained  :  But  thole 
three  circumftances  concur  here  all  together.  Now  as  this  is  beyond  all  difpute 
confirmed  by  Experiments,  fo  I  think  it  is  not  lefs  evident,  that  the  Fire,  which 
in  the  mean  time  refides  in  the  pores  of  thefe  Bodies,  and  exerts  there  a  power 
of  expanding  them  in  all  their  dimenlions,  and  is  likewife  repelled  by  the  con¬ 
tractile,  refilling,  force  of  the  expanded  Body  mr  I  fay,  that  this  Fire  mult  now, 
by  the  adlion  of  this  attrition,  be  neceflarily  every  moment  molt  violently 
comprefs’d  and  relax’d  in  thefe  vacuities.  Hence,  as  from  that  propercy  of  ex¬ 
panding  every  thing  which  we  took  notice  of  before,.  Fire  feems  of  all  Bodies 
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to  be  the  mod  elaftic,  it  appears  that  its  proper  force  and  motion  muft  thus  be 
prodigioufly  increafed.  For  this  reafon,  therefore,  we  conceive,  that  both  in 
the  Bodies  thus  agitated,  and  in  the  Fire  contained  within  their  Pores,  there 
will  be  excited  a  motion  exceeding  great,  and  that  will  continue  a  confiderable 
time.  But  farther,  this  cannot  happen,  but  the  furrounding  Fire  from  both 
thefe  caufes  muft  be  agitated  like  wife,  and  that,  fo  much  the  more  violently, 
the  nearer  it  is ;  for  it  has  already  appeared,  that  Fire  is  equally  diffufs’d 
through  quiefcent  Bodies,  and  Space,  which  is  neither  capable  of  motion  or 
change,  and  perhaps  a£ts  equally  too.  The  ambient  Fire,  therefore,  muft 
likewife  follow  the  concuftions  of  that  intercepted  in  the  Meatus's  of  the  Bodies 
thus  rubb’d  together ;  and  of  confequence,  muft  be  driven  backward  and  for¬ 
ward.  And  this  vibration  feems  to  continue  as  long  as  that  which  is  produc’d 
in  the  Bodies  by  this  attrition,  or  till  the  olcillations  of  the  Fire  itfelf  are  re¬ 
duc’d  to  reft,  or  a  motion  equal  to  that  of  the  Fire  in  the  Spaces  or  Bodies 
round  about  it.  But  fince  the  fame  caufes  that  agitate  thefe  Bodies  muft  add  a 
new  motion  to  the  Fire  alfo,  befides  what  it  had  before  in  common  with  all 
other,  hence  its  force  muft  be  likewife  increafed :  And  as  the  expanfion  of  Bo¬ 
dies  is  the  proper  effect  of  this  force,  it  will  of  confequence  prefently  difcover 
itfelf  by  this  effedt.  Thus  far,  therefore,  we  may  comprehend  the  power  of 
Fire,  confider’d  purely  as  excited  by  attrition  :  And  the  folution  of  a  great  ma¬ 
ny  Phenomena  we  meet  with  here,  will  be  hence  eafily  underftood. 

By  which  i.  Why  do  elaftic  Bodies  chiefly  generate  Fire  by  attrition?  Becaufe  they 
alone  ofcillate  in  their  Elements.  2.  Why  do  the  moft  elaftic  Bodies  produce 
underftood.  moft  Fire,  as  we  fee  in  the  hardeft  Steel  brifkly  ftruck  againft  a  rigid  Flint? 
Becaufe  the  vibrations  here  are  the  fwifteft  and  greateft.  3.  Why  do  the  foft- 
eft  non-elaftic  Bodies  generate  the  leaft  Fire  ?  Becaufe  they  have  no  fpring  in 
them,  nor  reftore  themfelves  again,  nor  ofcillate  backwards  and  forwards. 
4.  Why  then  will  Lead  rubb’d  forcibly  againft  Lead  produce  a  very  great  de¬ 
gree  of  Heat  ?  Becaufe  the  ultimate  Elements  of  Bodies  are  expanfile  and  con¬ 
tractile  by  Fire,  and  from  their  own  nature,  tho’  the  larger  Bodies  that  are 
compofed  of  thefe  Elements,  have  a  cohefton  of  parts  that  is  lefs  refilling, 
and  will  eafier  give  way.  Hence  it  appears,  that  the  elaft icity  of  thefe  Ele¬ 
ments,  which  is  common  to  all  Bodies,  and  may  be  changed  by  Heat  and 
Cold,  is  different  from  that  by  which  Bodies  refill  an  impulfe,  and  reftore  them¬ 
felves  to  the  fame  form  they  had  before  the  ftroke.  5.  Do  not  Fluids,  there¬ 
fore,  generate  Heat  by  attrition  ?  Moft  certainly,  if  they  are  elaftic;  but  with 
difficulty,  if  they  are  not.  Hence  Water  will  not  eafily  grow  warm  by  attrition. 
Neverthelefs,  if  non-elaftic  Fluids  are  forc’d  through  very  narrow  canals  with 
a  vaft  impetus ,  they  will  conceive  Heat  by  this  attrition  ;  becaufe  the  ultimate 
Elements  of  thefe  feem  likewife  to  be  fomewhat  elaftic:  But  if  the  Pipes  are 
elaftic  through  which  the  Fluid  is  impell’d,  then  a  ftill  greater  degree  of  Heat 
may  be  excited.  Hence,  our  elaftic  Blood  being  violently  propell’d  through 
elaftic  Arteries,  is  hot  whilft  it  circulates  in  a  healthy  Body:  But  when  the 
Blood  by  any  means  becomes  of  a  more  watery  difpofition,  and  confequently 
lefs  elaftic,  the  Heat  that  is  produced  by  its  circulation  will  not  be  fo  great: 
Which  is  likewife  the  cafe,  if  the  fpring  of  the  Arteries  becomes  weaker. 
6.  Why  does  the  interpofition  of  a  Fluid,  when  Bodies  are  rubb’d  together, 
hinder,  or  diminifh,  the  production  of  Heat?  Becaufe  the  force  imprefled  is 
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eluded  by  the  flipperinefs  of  the  Fluid.  7.  Does  therefore  an  elaftic  quality 
hi  Bodies  increafe  the  action  of  Fire  upon  them  ?  Vaftly ;  as  appears  from 
what  his  been  juft  obferved.  8.  If  the  power  of  gravity  determin’d  Bodies 
lefs  towards  one  another,  what  would  be  the  confequence  with  refped  to  Fire  ? 

Then,  we  ftiould  fcarcely  perceive  any  of  its  effects :  This  we  experience  in  the 
deeped  pits,  and  on  the  tops  of  the  higheft  mountains.  9.  How  does  it  hap¬ 
pen  then  in  very  deep  places,  where  the  Air  is  always  at  reft?  Why  there, 
at  the  fame  depth,  there  will  always  be  the  fame  degree  of  Heat  and  Cold,  tho’ 
it  will  be  different,  at  different  depths,  according  to  the  various  nature  of  the 
Earth  that  in  thofe  particular  places  furrounds  and  warms  it :  The  truth  of 
this  is  confirm’d  by  lome  elegant  obfervation  made  in  the  Well  of  the  Ob- 
lervatory  at  Paris.  10.  Why  does  the  percufiion  of  Steel  againft  a  Flint, 
yield  the  larged;  and  mod  vivid  Sparks  in  the  coldeft  weather?  But  there 
would  be  no  end,  fhould  I  mention  every  thing  that  is  conftantly  occurring, 
whilft  one’s  thoughts  are  engag’d  on  this  fubjed.  In  fhort,  therefore,  Gravity, 
Elafticity,  and  Fire,  feem  to  be  the  three  principal  of  the  univerfal  or  common 
caufes  of  the  actions  of  natural  Bodies  ;  and  when  to  thefe,  likewife,  is  added 
attrition,  a  great  many  Phenomena  that  are  common  to  them  all,  may  beea- 
fily  underftood. 

From  what  has  been  premifed,  we  infer,  Fifthly,  that  if  the  denfeft,  and  The 
moft  elaftic  Bodies  of  all,  lying  in  che  deepeft  parts  of  the  Earth,  and  vaftly  ^f£ree-ta^d 
prefs’d  together  by  the  weight  of  the  incumbent  ones,  fhould  be  agitated  one  greateft  and 
againft  another  with  the  utmoft  degree  of  celerity,  there  would  by  this  means  be  leaft* 
generated  the  moft  violent  Fire.  And  hence  it  feems  exceeding  probable,  that 
at  the  center  of  the  Earth  the  Heat  is  moft  intenfe  ;  and  that  it  decreafes  gra¬ 
dually  as  you  remove  farther  from  it,  till  it  becomes  leaft  of  all  at  the  bounda¬ 
ries  of  the  two  Planets.  Let  us  fuppofe  the  Earth  and  Moon  to  be  Bodies  of 
the  fame  nature  *,  then  in  the  center  of  the  Earth  and  Moon  will  be  the  greateft 
degree  of  Heat,  which  will  leffen  by  degrees,  till  you  come  to  that  part  of 
fpace  between  thefe  fpheriodal  Orbs,  which  terminates  the  adion  of  both 
their  powers.  It  appears,  therefore,  abfolutely  impoffible,  that  any  Birds  can 
fly  from  us  to  the  Moon,  or  from  thence  to  us,  as  fome  Philofophers  have 
afferted ;  or  that  they  can  exift  in  the  profound  Abyfs.  And  what  we  have 
faid  of  the  Earth  and  Moon,  will  hold  equally  true  in  all  the  reft  of  the  Pla-  temperature 
nets.  And  hence  it  feems  likely,  that  heavy  Bodies  are  difpofed  only  about  ^thaerth^|h~ 
the  Planets,  and  perhaps  about  the  Suns  or  fixt  Stars,  and  thence  by  degrees  the Atmo- 
grow  fo  rare  and  light,  that  at  laft  the  refiftance  they  yield  becomes  inconftde-  fPh2re» 
rable,  if  any  at  all  :  That  the  quantity  of  Fire  there,  however,  is  equally 
great:  That  this  Element,  therefore,  may  poffibly  not  be  affededby  the  power 
of  Gravity,  but  be  abfolutely  indetermined  to  any  part  of  Space:  That  hence, 
of  itfelf,  it  may  have  no  other  power  than  that  of  an  equable  expanfion  every 
way,  without  any  particular  direction  to  one  place  more  than  another:  And 
that  on  this  account,  it  may  fcarcely  produce  any  effeds  in  thofe  fuperiour 
regions,  as  there  is  no  agitation  of  denfe,  elaftic  Bodies  one  againft  another,  to 
caufe  there  any  attrition.  And  as  the  motion  and  trads  of  the  Comets  are  not 
yet  accurately  determin’d,  does  not  the  path  of  thefe  wonderful  Bodies  lie 
through  thefe  Spaces  between  the  Planets,  and  Suns,  where  they  meet  with 
fcarcely  any  refiftance  ? 

It 
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some  other  it  appears,  farther,  in  the  Sixth  place,  that  thofe  Bodies  which  have  fuch 
cesTncreaf-"  large  Pores  interfperfed  through  them,  that  Air,  Water,  Spirits,  and  Oils,  may 
ing  the  Heat  eafily  enter  into  them,  and  be  expell’d  again,  are  the  lead  fit  to  generate  Heat 
Stion.by  ac~  by  attrition :  Whereas  thofe  on  the  other  hand,  whofe  fubdance  is  fo  clofely 
condenfed,  that  their  vacuities  will  admit  nothing  but  pure  fimple  Fire,  mud, 
if  they  are  thus  agitated,  give  a  great  degree  of  motion  to  the  Fire  contained 
within  them.  If  we  fuppofe,  then,  the  Surfaces  of  two  Bodies  in  ccntaft  to  an- 
fwerone  another  fo  nicely,  that  nothing  but  mere  Fire  (hall  be  able  to  infinu- 
ate  itfelf  between  them,  when  they  are  thus  fitted  together  and  put  in  motion; 
then,  if  they  are  rapidly  mov’d  one  upon  another,  the  Fire,  which  can  alone  in- 
terpofe  itfelf,  will  be  agitated  too  :  And  from  this  caufe  again,  the  Heat  will 
be  augmented.  And  farther,  if  the  agitation  of  thefe  Bodies  is  fo  exceflively 
rapid,  that  neither  Air,  nor  any  thing  elfe  can  keep  up  with  it,  except  the 
Fire  that  is  difperfed  through  the  Air,  and  other  places  ;  then,  it  feems  ex¬ 
ceeding  probable,  that  this  Fire  will  rufh  into  thefe  Spaces  that  are  thus  alter¬ 
nately  empty,  and  fill’d  again  with  this  prodigious  celeri,ty  ;  and  thus  more 
Fire  will  be  collected  in  that  Space  which  is  neared  the  Surface  of  thefe  Bodies, 
than  was  there  before which  will  therefore  be  another  caufe  of  the  producti¬ 
on  of  Fire  by  attrition.  And  ladly,  if  the  Elements  of  any  hard  Bodies  are 
connected  together  by  the  firmed  cohefion,  and  at  the  fame  time  the  Fibres 
and  Strata  form’d  of  them  are  exceeding  fhort,  and  very  tremulous ;  then,  their 
vibrations  will  caufe  in  Fire  a  very  fwift  and  ftrong  agitation,  and  they  will  be 
able  by  a  brifk  attrition,  to  produce  a  vad  degree  of  Heat  in  a  very  fhort  time. 
The  motion,  therefore,  that  Fire  acquires  by  thefe  means,  mud  certainly  be 
prodigioufly  great. 

why  does  It  remains,  now,  carefully  to  inquire  in  the  Seventh  place,  whether  there  is 
rarer  Body3  really  obferv’d  in  Bodies,  any  power  by  which  they  are  able  to  attraCt  Fire, 
fooner  than  a  fo  that  the  more  folid  fubdance  they  contain,  the  more  Fire  will  of  confe- 
dcnfe  one-  qUence  be  united  with  them?  In  quiefcent  Bodies,  that  this  is  not  the  cafe,  is 
pad  difpute  ;  for  by  Experiment,  it  condantly  appears,  that  there  is  neither 
more  nor  lefs  Heat  or  Fire  in  the  vacuum  of  Forricellius ,  than  there  is  in  Gold, 
when  they  have  both  continued  a  good  while  in  a  place  of  the  fame  temperature. 
But  by  the  attrition  we  have  fpoken  of  fo  often,  do  Bodies  acquire  a  kind  of 
magnetic  virtue,  by  which  they  are  then  capable  of  attracting  Fire,  and  retain¬ 
ing  it  a  confiderable  time  when  it  is  once  united  with  them  ?  I  have  taken  a 
great  deal  of  pains  to  anfvver  this  quedion  ;  and  this  at  lead,  I  have  evidently 
obferv’d,  that  the  rarer  a  Body  is,  the  fooner  it  will  be  heated  by  the  fame  de¬ 
gree  of  Fire ;  and  that  when  once  a  Body  is  heated,  the  denfer  it  is,  the  lon¬ 
ger  it  will  be  before  it  is  cold  ;  and  the  rarer  it  is,  the  fooner.  Hence,  then,  it 
feems  to  follow,  that  there  is,  in  reality,  in  the  folid  Mafs  of  Bodies,  fome- 
thing  like  an  attractive  power,  with  regard  to  Fire  ;  efpecially,  as  the  fameob- 
fervation  holds  equally  true  in  eladic  Bodies,  and  thofe  that  are  not  fo.  In 
(Tfchirnhaufen‘ s  Focus ,  the  Fire  is  vadly  intenfe  ;  and  yet,  if  with  an  Umbrella 
you  cover  that  fide  of  the  Glafs  which  is  towards  the  Sun,  the  Heat  will  at 
.once  vanifh  from  that  place  in  the  Air,  where  the  moment  before  it  was  fo 
excefiive :  Whereas,  if  a  piece  of  Metal  had  been  heated  by  the  fame  Fire,  it 
would  have  retain’d  its  Heat  for  a  long  time.  If  one  veflel  full  of  Air,  and 
another  of  Water,  had  been  expofed  to  the  fame  Heat,  the  Air,  may  be,  in  this 
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Heat,  would  be  a  thoufand  times  rarer  than  the  "Water  heated  to  the  fame  de¬ 
gree;  but  then  the  Water  would  retain  the  Heat  fo  much  longer,  as  it  was 
longer  in  acquiring  it,  fo  that  poffibly  the  Air  would  grow  cool  a  thoufand  times 
fooner.  From  thefe  obfervations,  however,  I  think  we  can  fairly  conclude  no 
more  than  this,  that  the  denfer  the  Bodies  are  that  are  expoled  to  Fire,  the 
greater  difficulty  it  has  to  penetrate  into  them,  and  to  difengage  itfelf  from 
them  again  ;  for  this  is  all  that  experience  certainly  demonftrates :  Nor  does  it 
appear  with  fufficient  evidence,  that  this  Phenomenon  is  really  the  effedl  of  any 
other  caufe.  Indeed,  if  one  might  be  indulg’d  a  conjecture  on  this  head,  one 
would  be  apt  to  furmife,  that  when  Fire  enters  into  denfer  Bodies,  it  caufes  a 
concuffion  in  their  very  Element,  and  puts  them  into  vibrations,  which  are 
larger  if  they  are  lefs  denfe,  and  of  longer  continuance,  if  they  are  more  fo  ; 
and  that  thefe,  as  long  as  they  are  in  aCtion,  agitate  the  Fire  that  is  contain¬ 
ed  within  them,  in  the  fame  manner  as  it  happens  to  elaftic  Bodies  by  attrition: 

Upon  the  molt  careful  examination,  however,  of  this  matter,  I  have  not  been 
able  hitherto  to  difeover  by  obfervation  any  fuch  thing  as  a  magnetic  power 
in  Bodies  with  regard  to  Fire. 

In  the  Eighth  place,  I  obferve  farther,  that  the  hardeft,  and  moft  folid  Bo-  Heat  in¬ 
dies  being  penetrated  by  a  very  fmall  degree  of  Fire,  and  heated  through  all 
the  Particles  of  their  whole  Mafs,  are  mov’d  and  agitated  to  their  very  in- 
moft  fubftance;  as  appear’d  plainly  under  our  firft  Experiment.  When,  there¬ 
fore,  the  fame  Bodies  are  heated  perfectly  through  by  attrition,  they  will  be 
conftantly  agitated  in  the  fame  manner.  And  hence  again,  thefe  Stamina  being 
thus  all  tremulous  together,  we  conceive  that  they  muft  produce  a  friction 
among  themfelves  fo  long  as  this  motion  continues  ;  and  confequently,  muft 
be  agitated  in  the  fame  manner  as  if  this  attrition  was  external.  On  this  ac¬ 
count,  therefore,  they  muft  move  the  Fire  contain’d  within  them,  and  attraCt, 

'Colled!,  and  retain  it  a  good  while  within  their  folid  Mafs.  And  then  again, 
thefe  filaments  of  the  Bodies  are  readied  upon  by  the  Fire,  and  thus  too,  fuf- 
fers  an  attrition  from  it.  From  all  thefe  caufes  then,  Heat  will  be  fometime 
retained  in  Bodies  when  once  it  is  communicated  to  them.  And  indeed,  that 
great  Philofopher  Robert  Boyle ,  long  ago  made  it  appear  by  Experiment,  that 
a  folid  piece  of  the  coldeft  Iron,  laid  upon  a  cold  Anvil,  and  brifkly  ham¬ 
mer’d  with  cold  Hammers,  would,  purely  from  this  compreffive  force,  and  its 
own  recoiling  elafticity,  grow  fo  hot,  as  to  kindle  Sulphur  that  was  thrown 
upon  it:  And  again,  that  an  iron  Nail  driven  up  to  the  head  in  a  piece  of 
hard  Wood,  would,  by  being  ftruck  upon  with  a  cold  Hammer,  immediately 
grow  exceeding  hot,  when  once  it  could  enter  no  farther,  tho’  the  Hammer 
.itfelf  would  continue  cold.  And  he  farther  demonftrated  the  fame  thing  in 
filing  of  Iron,  where  the  Iron  will  acquire  Heat,  tho’  there  appears  none  at 
all  in  the  File.  See  thofe  valuable  Treatifes  of  his,  Of  the  Mechanical  Production 
of  Heat  and  Cold. 

From  thefe  obfervations,  therefore,  we  fee  in  the  Ninth  place,  that  there  Purely  by 
may,  by  this  means,  be  a  great  deal  of  Fire  produced,  where  we  are  certain 
nothing  more  happens  than  the  elaftic  Iron’s  being  comprefs’d  by  other  elaftic  Bodies. 
Iron,  and  its  reftoring  itfelf  again  between  every  ftroke  of  the  Hammer  :  And 
yet  there  will  be  here  fo  great  a  collection  of  Fire,  that  Sulphur  being  fprinkled 
upon  the  Iron,  will  be  kindled  into  a  Flame. 
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Tenthly,  then,  we  conceive,  that  when  once  fuch  an  elaftic  Body  is  thus 
heated  by  percufiion,  it  will  for  fome  time  retain  this  ofcillation  in  its  comprefted 
and  recoiling  Particles,  and  by  this  means  continue  the  motion  of  Fire :  As  we 
fee  a  Chord,  when  once  ftruck,  will  tremble  a  good  while ;  and  a  Bell,  from 
one  fingle  flroke,  will  continue  its  fonorous  undulations  a  great  deal  longer. 

In  the  Eleventh  place,  it  feems  of  confequence  to  examine  whether  this  Fire 
that  we  have  thus  mention’d,  as  produc’d  by  attrition  and  percufiion,  is  really 
generated  de  novo  by  thefe  vibrations  of  the  Particles,  and  did  not  exifl  before: 
And  again,  whether  the  parts  thus  vibrating  do  fo  wear  away  their  own  fub- 
ftance,  that  the  Particles  of  the  Body  itfelf,  thus  abraded  and  agitated,  be¬ 
come  real  Fire;  and  confequently,  whether  other  Bodies  may  thus  by  attrition, 
percufiion,  and  vibration,  be  actually  chang’d  into  true  Fire,  and  thus  Fire  be 
created  of  what  was  not  Fire  before?  For  my  own  part,  I  confefs,  this,  to 
me,  feems  impoflible.  For  I  have  demonftrated,  that  Fire  exifts  in  all  places. 
I  have  made  it  appear,  that  it  is  equally  diffufed  through  every  part  of  Space. 
I  have  prov’d,  that  it  may  be  produc’d  by  the  attrition  of  any  Body  whatfo- 
ever.  And  it  is  evident,  that  when  it  is  once  excited,  let  the  manner  of  its 
production  be  what  it  will,  it  is  always  abfolutely  the  fame,  and  difcovers  im¬ 
mediately  that  property,  which  is  peculiar  to  Fire  and  infeparable  from  it, 
and  belongs  to  no  other  Body  in  nature  befides.  It  is  not  at  all  probable,  there¬ 
fore,  that  Fire  is  continually  generated  de  novo  :  But  it  feems  likely,  that  when 
it  is  once  created,  it  then  continues  always  to  exift,  and  that  in  the  fame 
quantity  ;  tho’  in  all  the  actions  abovemention’d,  it  undergoes  fuch  changes, 
in  refpeCt  of  its  motion,  reft,  collection,  difperfion,  and  direction,  that  it 
fometimes  difcovers  itfelf  to  our  fenfes,  whilft  at  others  it  lies  concealed  beyond 
their  penetration.  And  if  a  perfon  carefully  confiders  the  things  I  have  alrea¬ 
dy  offer’d  concerning  the  marks  and  production  of  Fire,  both  as  they  ftand 
feparately,  and  as  they  give  light  into  one  another,  I  can’t  but  believe,  he  will  find 
they  plainly  confirm  my  opinion,  and  fhew  the  fallacy  of  the  other:  For  who 
does  not  fee,  that  by  the  attrition  and  percufiion  of  a  hard  elaftic  Body,  Fire 
may  be  put  in  a  greater  motion,  than  it  was  in  before?  And  who  will  deny, 
that  this  will  likewife  agitate  other  Bodies  in  a  greater  degree,  when  it  is  thus 
put  into  a  fwifter  agitation  itfelf?  Who  don’t  eafily  perceive,  that  Fire  alone 
is  able  to  keep  up  with  the  exceeding  rapid  motions  of  the  moft  folid  Bodies,, 
and  of  confequence,  muft  be  there  collected  ?  And  who  doubts,  but  that  in 
all  thefe  cafes,  fo  much  Fire  is  really  brought  hither  from  the  neighbouring 
places  in  particular,  as  now  exifts  in  this  place  more  than  did  before  ?  For 
the  motion  of  Fire  from  one  place  to  another,  don’t  feem  at  all  more  difficult 
than  that  of  any  other  Fluid.  But  as  foon  as  ever  it  is  collected  from  a  larger 
Space,  and  more  clofely  reduc’d  into  a  lefs,  it  muft  of  confequence  appear  to 
our  fenfe,  as  tho’  it  was  really  created  a-new,  both  on  account  of  its  quantity, 
and  of  its  effects. 

In  the  Twelfth,  and  laft  place,  give  me  leave  to  mention  what  I  have  taken 
notice  of  already,  viz.  that  in  every  part  of  the  known  world,  where  there  is 
the  greateft  degree  of  Cold  that  either  Nature  or  Art  produces,  Fire  does  actual¬ 
ly  exift,  and  that  in  a  very  great  quantity:  For  either  by  attrition,  or  percuf- 
fion,  the  ftrongeft  Fire  may  be  excited  there  in  the  leaft  inftant  of  time.  This 
we  fee  evidently  by  ftriking  a  Flint  againft  a  piece  of  Steel  j  and  this  the 
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Thermometer  infallibly  demonftrates,  which  we  know  certainly  never  fuffers 
the  leaft  variation,  when  it  is  apply’d  to  Spaces,  or  Bodies  of  the  fame  tem¬ 
perature.  I  think,  therefore,  Gentlemen,  I  have  now,  by  Experiments,  and  the 
Corollaries  drawn  from  them,  pretty  intelligibly  explain’d  to  you  the  firft  phy- 
fical  manner,  by  which  that  Being  may  always  and  every  where  be  certainly 
excited,  which  has  a  power  of  penetrating,  and  expanding  or  rarefying  every 
thing  we  are  acquainted  with,  Space  only  excepted  :  But  this  we  plainly  made 
appear  before  to  be  univerfally  called  Fire.  We  now,  therefore,  begin  to  get 
a  little  light  into  its  hidden  and  myfterious  Nature,  and  confequently,  have 
fome  encouragement  to  profecute  our  inquiries. 

Experiment  XI. 

If  Fire,  explain’d  as  above,  and  now  known  by  its  power  of  rarefying,  put¬ 
ting  in  motion,  and  infinuating  itfelf  into  every  kind  of  natural  Bodies,  is  col¬ 
lected  in  any  Space,  or  Body,  fo  that  it  becomes  perceptible  to  our  fenfes,  it 
then  immediately  begins  to  move  itfelf  by  this  power,  and  expands  itfelf  every 
way  from  the  center  of  this  Space,  or  Body. 

That  you  may  the  better  conceive  what  I  mean,  and  at  the  fame  time  fee 
the  proof  of  it,  let  this  leaden  Bullet  be  immerfed  in  boiling  Water,  and  after 
it  has  remain’d  there  till  it  has  acquired  the  fame  Heat  with  the  Water,  be  pul¬ 
led  out  again  by  this  Thread  by  which  it  is  fufpended.  It  then  throws  out  the 
fame  degree  of  Heat  from  every  point  of  it,  with  regard  to  our  fenfes,  has  ex¬ 
actly  the  fame  efFe.Ct  upon  the  Thermometer  plac’d  at  the  fame  diftance  on 
any  fide  of  ic,  and  by  every  circumftance  indicates  an  equable  difperfion  of  this 
Heat  or  Fire.  Again,  obferve  this  red  hot  Iron  juft  taken  out  of  the  Fire, 
does  not  the  Fire  look  equally  lucid  and  bright,  and  exhibit  the  fame  Colour  in 
every  part  of  it  ?  And  it  warms  us  all  equally,  that  are  at  the  fame  diftance  all 
around  it.  It  has  evidently,  likewife,  the  very  fame  power  of  fufion,  exficca- 
tion,  and  burning,  on  every  part  of  it.  And  which  is  the  ftrongeft  proof  of 
what  I  afferted,  all  Thermometers,  let  them  be  immerfed  in  what  Liquors  they 
will,  if  they  are  plac'd  at  the  fame  diftance,  will  immediately  dilcover  the 
fame  temperature,  by  either  expanfion  or  contraction  :  And  indeed,  this  is  evi¬ 
dently  confirm’d  through  the  whole  compafs  of  Nature. 

C  O  R  O  L.  I. 

It  appears,  therefore,  that  this  is  the  property  of  Fire,  that  its  parts,  whilft  The  proper 
they  expand  or  move  themfelves,  tend  equally  towards  every  part  of  Space,  dencyof*11 
and  confequently,  are  not  determined  to  one  point  more  than  another.  This,  Fire* 

I  confefs,  leems  fomewhat  furprizing,  and  not  eafily  intelligible  ;  and  indeed, 
this  idea  differs  very  little  from  the  idea  of  reft.  I’ll  endeavour,  therefore,  by 
a  fimple  Example,  to  explain  what  I  mean,  a  little  more  clearly.  Suppofe  a 
hollow  Sphere  perfectly  empty,  and  then  conceive  another  Sphere  a  hundred  times 
lefs  to  be  plac’d  in  the  center  of  it,  and  its  parts  to  have  fuch  a  power, 
that  by  equably  receding  from  one  another,  they  may  perfectly  fill  up 
the  larger  Sphere  :  By  this  means  then,  you  will  have  a  true  motion  in 
all  the  parts,  and  yet  the  whole  Mafs  thus  mov’d,  will  be  perfectly  indifferent, 
and  indetermined  to  any  particular  fide.  We  conceive,  therefore,  from  the 
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foregoing  Experiment,  that  the  Fire  that  refides  in  our  Air  always  expands  it- 
felf,  and  is  comprefs’d  by  the  fame  law,  if  no  other  caufe  intervenes. 

C  o  r  o  l.  2. 

If  you’ll  give  me  leave  now  to  call  the  circumftance  of  Fire,  defcrib’d  in  the 
preceding  Corollary,  its  State  of  Stagnation  ;  then  the  force  of  ftagnating  Fire 
will  be  as  the  Spaces  in  which  it  is  contain’d  ;  and  confequently,  the  commu¬ 
nication  of  this  force  from  it,  will  be  as  thofe  Spaces.  Suppofe  the  Globe  A 
full  of  Air,  hotter  than  the  other  furrounding  Air  contain’d  in  the  larger  con¬ 
centric  Sphere  B  ;  then  th.e  quantity  of  Fire,  and  its  aftive  force  upon  any 
part  of  the  circumfcrib’d  Sphere,  will  be  to  the  whole,  as  the  Space  on  which  you 
fuppofe  it  to  aft,  is  to  the  whole  Space  circumfcrib’d  :  But  this,  in  any  cafe,  the 
Geometrician  may  eafily  compute  3  and  therefore,  with  regard  to  this  pro¬ 
perty  of  Fire,  the  cafe  is  very  evident. 

>  C  O  R  O  L.  3.. 

For  the  eafier  conceiving  of  this,  let  us  iuppofe  the  geometrical  Globe  A 
full  of  Fire,  and  in  contact  with  another  equal  one  B.  From  the  center  of  the 
fir  ft  C,  draw  the  Tangents  CD,  and  CE,  to  the  Globe  B.  Then  it  is  plain, 
that  none  of  the  Fire  in  the  Globe  A  can,  upon  our  fuppofition,  come  at  the 
Globe  B,  except  through  the  Seftor  CFG.  Now  the  proportion  of  tins  to 
the  whole  Globe  may  be  geometrically  found  quam  proxime ,  as  alfo  the  magni¬ 
tude  of  the  Cone  CDE,  and  the  fpherical  Segment  DIE  ;  and  confequently, 
the  quantity  of  Fire  communicated  to  this  Segment.  Thefe  demonftrations  we 
may  be  eafily  furnifh’d  with  from  the  Geometricians:  It  is  fufficient  to  our  pre¬ 
fen  t  purpofe,  juft  to  have  mentioned  them. 

C  o  r  o  l.  4. 

Thefe  things  being  underftood,  let  us  now  fuppofe  fome  phyfical  caufe  to 
arife,  which  has  a  power  of  impelling  all  the  Fire  contained  in  this  Sphere  in  pa¬ 
rallel  lines,  and  fo  of  determining  it  towards  one  particular  part.  We  then  im¬ 
mediately  conceive,  that  its  whole  efficacy  will  be  direfted  that  way,  fo  that  .it 
will  pafs  through  the  Cylinder  EFGI,  and  all  of  it  fall  upon  the  Sphere 
KGBI ;  and  confequently,  will  exert  its  whole  force  upon  that  Sphere.  Theef- 
feft  of  it,  therefore,  in  this  direftion,  will  be  to  the  former,  as  the  whole  is 
to  that  part,  and  as  this  parallel  direftion  is  to  the  diverging  one  ;  from  the  com¬ 
bination  of  both  which  caufes,  its  force  will  be  very  confiderably  increafed. 
But  the  quantity  of  Fire  being  doubled,  its  efficacy  will  be  vaftly  augmented: 
For  in  32  degrees  of  Heat,  Water  will  freeze  fyin  double  the  number,  viz.  64, 
the  Air  grows  very  hot;  in  92  degrees,  which  is  tripple  the  firft,  the  Heat 
will  exceed  that  of  the  Blood  of  a  perfon  in  health,  and  an  Air  fo  hot 
would  be  fatal,  perhaps,  to  every  kind  of  Animal  ;  in  192,  which  is  6  times 
the  firft,  the  Fleat  will  come  near  to  that  of  boiling  Water,  and  would  be 
able  to  diffolve  and  deftroy  all  the  parts  of  every  Animal  whatfoever.  Since 
now  the  Area  of  a  great  Circle  of  this  Sphere  is  to  the  whole  Surface  of  the 
fame,  as  x  is  to  4;  hence  the  Fire  in  theBafisof  the  Cylinder  abovementioned, 
will  be  4  times  more  condenfed  than  it  was  in  the  Surface  of  the  Sphere  before  ; 
and  therefore,  its  force  thus  united,  will  be  fo  much  augmented.  If  we  could 
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nicely,  therefore,  difcover  how  the  expan  five  power  of  Fire  is  increafed  in  pro¬ 
portion  to  the  fmallnefs  of  the  fpaces  into  which  it  is  condenfed,  then  we 
fhould  be  able  to  finiffi  the  computation  :  For  if  this  was  as  the  Area  themfelves, 
then  its  force  would  be  four  times  greater  on  account  of  the  quantity,  and  four 
times  on  account  of  the  expapffion,  and  confequently,  fixteen  times  more  vio¬ 
lent  from  both  caufes  together.  We  muft  endeavour,  therefore,  to  determine 
if  poffible,  by  Experiment,  this  expanfive  power  of  Fire  in  refpedt  of  its  denfity  •, 
for  it  is  probable,  that  this  is  exceeding  great;  and  confequently,  that  this  di- 
redlion  of  it  in  parallel  Lines  is  of  prodigious  efficacy. 

Ex  P  E  R  I  M  E  N  T  XII. 

Now,  if  we  turn  our  eyes  everyway  to  difcover  a  caufe  that  is  able  thus  to  TheSunde- 
determine  the  adtion  of  Fire  into  a  Parallelifm  in  our  Air,  the  Sun  certainly  f™1mo  a 
feems  principally  to  offer  itfelf  as  a  being  endued  with  a  power  fufficient  for  Paraiieiii jr.- 
producing  this  effedl.  For  that  vaft  Globe,  which  the  learned  difcover  to  be 
1343 1  times  greater  than  the  Earth,  and  almoft  12543  diameters  of  the  Earth 
diftant  from  it,  as  it  appears  by  every  kind  of  argument  to  diffufe  its  Light 
and  Heat  in  right  Lines,  muft  in  refpedt  of  its  vaft  diftance  be  conftdered  as 
adting  upon  us  in  parallel  Lines.  It  is  not  neceffary  here  to  cite  thole  Argu¬ 
ments  from  Optics,  Catoptrics,  and  Deioptrics,  which  no  doubt  you  are  ac¬ 
quainted  with,  by  which  the  Rays  of  Light  that  flow  from  the  Sun  are  de- 
monftrated  to  proceed  in  right  Lines,  if  they  meet  with  nothing  to  interrupt 
them  ;  and  that  then  they  are  diredted  again  in  the  fame  manner  from  that 
point  of  the  obftacle  upon  which  they  fall.  Give  me  leave,  however,  to  men¬ 
tion  one  Experiment  that  occurs  to  me,  which  I  think  is  an  abfolute  proof 
that  all  the  Rays,  that  either  proceed  from,  or  are  determined  by  the  Sun, 
affedt  the  moft  ftrait  diredlion  ;  and  that  is  this.  Suppofe  it  to  be  twelve  a 
clock  in  a  cold  Winter’s  night,  the  Moon  to  be  at  the  change,  and  the  Hea¬ 
vens  to  be  perfedtly  ferene.  Let  any  one  then  look  up  to  the  Sky,  and  he 
will  fee  nothing  lucid  in  that  immenfe  fpace,  befides  the  Stars.  Of  the  Heat, 
and  Light  of  the  Sun,  there  will  nothing  at  all  appear.,  in  the  whole  Hemi- 
fphere,  except  that  inconfiderable  quantity  which  the  Planets  borrow  from  that 
Luminary,  and  reflect  to  the  Earth :  And  yet  we  are  certain,  that  the  Rays 
of  the  Sun  at  that  very  time,  ftrongly  enlighten  all  this  Hemifphere,  except 
that  fmall  Cone,  whole  Bafe  is  a  great  Circle  of  Earth,  and  its  Axis  114  Dia¬ 
meters  of  the  fame ;  which  fmall  portion  is  all,  of  that  vaft  lpace,  that  is  in¬ 
cluded  within  the  fhade  of  the  Earth,  and  conlequently  is  not  illumined  by  the 
Light  of  the  Sun.  It  appears  evident,  therefore,  beyond  all  difpute,  that  let 
a  place  be  ever  fo  brightly  enlightened  by  the  folar  Rays,  yet  the  Light  will 
not  be  difcerned  by  a  perlon  fituated  in  fuch  a  pofition,  that  a  right  Line  can¬ 
not  be  drawn  from  the  Body  of  the  Sun  to  his  eye  ;  except  thefe  direct  Rays 
fhould  firft  fall  upon  a  Body  by  which  they  might  be  refledted  to  it.  And  the 
fame  thing  is,  nearer  at  hand,  perceived  in  a  chamber  fo  nicely  fhut  up  that 
the  leaft  difcernible  Light  cannot  enter.  For  if  you  then  make  a  very  fmall 
hole  towards  the  Sun,  and  by  this  means  let  its  Rays  into  the  room,  you  will 
in  this  place  have  only  one  lucid  Cone,  whofe  Apex  in  the  hole,  and  its  bafe 
projedted  in  infinitum.  Now  if  you  take  any  Body  perfectly  black,  and  op- 
pofe  it  to  the  Bafe  of  the  Cone,  there  will,  then,  no  Light  at  all  appear  in  the 
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room,  except  to  an  eye  placed  within  the  illumin’d  Cone  ;  for  if  it  is  placed 
on  one  fide  it  will  be  nothing  at  all,  though  at  the  fame  time  the  Cone  is 
exceeding  lucid.  I  confefs,  indeed,  if  we  look  at  it  fldeways  we  may  difcern 
a  kind  of  weak  Light  in  the  Cone  *,  but  then  you  will  eafily  fee,  that  this 
muft:  proceed  from  the  dull  that  flies  about  in  the  Air,  and  fo  reflects  the 
Rays  of  the  Sun  that  fall  upon  them  ;  which  was  it  away  there  would  not  ap¬ 
pear  the  leaft  Light  at  all.  And  this  is  evidently  obferved  to  be  true,  when 
by  chance,  lor  this  has  been  the  cafe,  thefe  particles  are  fo  difpofed  that  they 
will  not  repel  the  Rays  of  Light.  By  this  argument,  then,  we  are  induced  to 
believe,  that  the  Sun  has  a  power  of  making  the  particles  of  Fire,  defied;  from 
their  natural  tendency,  which  is  from  the  Center  to  the  Circumference,  and 
determining  of  them  in  parallel  Lines. 

If  we  confider,  again,  that  all  objeds  which  are  vifible  by  the  means  of 
Light,  though  obfcure  of  themfelves,  immediately  begin  to  fhine,  or  appear, 
as  Toon  as  ever  the  Rays  proceeding  from  the  Sun  fall  upon  them  in  a  right 
diredion,  and  grow  inviftble  again  the  inflant  that  this  is  prevented,  then  the 
fame  thing  will  be  flill  farther  confirmed.  And  again,  if  we  rightly  conceive, 
that  the  folar  Rays  falling  upon  a  perfedly  plain  Speculum,  and  refkded  thence 
by  certain  laws,  only  illuminate  that  part  towards  which  the  reflexion  hap¬ 
pens,  this  dodrine  will  be  more  fully  eftablifhed.  But  this  Catoptrics  cer¬ 
tainly  and  evidently  evinces  ;  and  moreover  teaches  us,  that  one  Ray  of  Light, 
proceeding  from  the  Sun  in  a  right  Line,  and  falling  upon  a  pure  Speculum , 
will  be  thence  refleded  to  fuch  another  Glafs  in  a  right  line,  and  repelled 
again  by  this  in  the  fame  manner,  and  fo  on,  and  that  this  Angle  Ray,  after 
fo  many  reflexions,  will  ftill  retain  its  lucid  property,  though  it  will  never 
be  feen  but  in  a  right  Line  drawn  from  the  lucid  point  of  the  laft  refleding 
Speculim  to  the  eye.  Since,  therefore,  this  happens  in  the  whole  image  of  the 
Sun,  as  well  as  in  one  Angle  point,  it  is  evident  that  that  power  of  the  Sun  by 
which  it  determines  Fire  in  parallel  right  Lines  muft:  always  exert  itfelf  fo  long 
as  this  emanation  and  reflexion  continue.  But  as  foon  as  ever  this  luminous 
Body  withdraws  itfelf,  this  redilineal  diredion  immediately  ceafes,  and  Fire 
is  then  again  left  to  its  proper  tendency,  and  enjoys  its  own  natural  expanfive 
power.  For  this  reafon,  therefore,  the  Sun  ought  to  be  looked  upon  as  the 
diredor  of  Fire. 

But,  again,  if  we  confider,  that  the  vaft  Body  of  the  Sun  on  account  of  its 
prodigious  diftance  appears  only  a  lucid  Orb,  whofe  Diameter  takes  up  but 
tt44o-  or  4oTr—T>  or  3q/-  3q//  a  Sreat  v^ble  Circle  of  the  Heavens,  we 

TT  . 

(hall  eafily  fee,  that  the  Rays  projeded  thence  in  refped  of  that  little  fpace 
which  falls  under  our  Obfervation,  may  be  fairly  regarded  as  parallel.  And 
laftly,  as  a  farther  conflrmation  of  this  Dodrine,  let  us  obferve  that  in  Optics, 
Catoptrics,  and  Dioptrics,  we  always  fuppofe  the  Rays  to  come  from  the  Sun 
in  a  parallel  diredion,  in  computing  their  refradions,  reflexions,  and  the  di- 
redions  they  move  in;  and  yet,  we  can  hence  very  accurately  determine 
the  true  points  of  their  Foci ,  reflexions,  and  diredions,  fo  that  the  Phenomena 
we  obferve  in  them,  very  nicely  correfpond  with  the  demonftration. 

From  all  thefe  Obfervations,  therefore,  thus  fuccindly  colleded,  it  appears 
very  evident,  that  the  Sun  is  fuch  a  caufe  as  will  inftantly  determine  the 

3  matter 
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matter  of  Light  refiding  in  our  Air  into  a  Parallelifm,  as  often  as  it  can  ex¬ 
ert  its  power  upon  it  without  any  impediment. 

But  it  has  been  always  obferved,  that  thefe  lucid  parallel  Rays  of  the  Sun 
produce  Heat  in  the  Bodies  to  which  they  are  thus  directed.  And,  hence, 
what  has  been  juft  now  demonftrated  of  Light,  will  appear  as  evidently  true 
of  Heat.  And  fince  we  here  fpeak  of  that  Heat  which  is  difcovered  by  the 
Thermometer,  we  infer  farther,  that  the  fame  things  will  hold  good  of  true 
Fire  likewife,  as  we  have  hitherto  explained  it.  We  have  now,  therefore,  found 
out  the  true  reafon  why  the  Sun  can  very  confiderably  increafe  the  power  of 
Fire,  difcoverable  by  its  expanfion,  purely  by  this  parallel  determination, 
without  any  addition  of  new  matter,  without  any  fupply  of  Fire  from  the 
body  of  the  Sun  itfelf,  or  any  production  of  Fire  from  fomething  that  was  not  Fire 
before.  And  this,  if  I  am  not  miftaken,  is  a  difcovery  of  the  utmoft  confequence 
in  a  chemical  Treatife  of  Fire. 

Perhaps  you  may  alk,  now,  why  don’t  a  lighted  Candle  then,  fince  it  emits 
its  Rays  of  Light  in  a  right  direction,  warm  the  place  too  that  it  illuminates  ? 

To  this  I  anfwer,  becaufe  this  little  radiant  Cone  does  not  adt  in  a  Parallelifm, 
but  diffufes  its  Rays  in  a  kind  of  Sphere,  and  hence  does  not  propel  the  Fire  in 
the  room  to  one  part  more  than  another,  but  every  way  equally.  But  even  in 
this  cafe,  if  you  approach  l'o  near  to  the  candle,  that,  on  account  of  the  fmall 
diftance,  the  Rays  may  be  conftdered  as  almoft  parallel,  you  will  then  imme¬ 
diately  be  fenfible  of  Heat. 

Thus,  then,  I  think  this  difficulty  intirely  vanifhes;  efpecially  if  you  con- 
fider  at  the  fame  time,  what  I  have  obferved  already  concerning  the  wonderful 
diverfity  of  Light,  and  Heat. 

C  o  r  o  l.  1. 

Whenever,  therefore,  this  rectilineal  impulfe  of  the  folar  Rays,  which  thus  when  this 
give  Fire  its  parallel  direction,  is  by  any  means  impeded,  this  Parallelifm 
immediately  ceafes  too,  and  that  very  moment  the  parts  of  Fire  are  equally  ceafes’iikef 
expanded  towards  every  fide:  Hence  it  ealily  appears,  that  this  Parallelifm  Wlfe’ 
was  the  only  caufe  of  all  its  former  power.  For  let  Vilett's  Speculum  be  di¬ 
rected  to  the  Sun  at  noon  in  a  perfeCt  clear  day,  and  an  iron  rod  be  placed 
in  its  violent  Focus>  and  be  adtually  melted  down ;  and  then,  whilft  it  adts 
with  this  vaft  power,  let  fuch  an  opake  Body  be  interpofed  between  the  Focus* 
and  the  Sun,  as  will  fhadow  the  whole  Area  of  the  Glafs,  and  that  intenfe  Focus 
will  inftantaneoufly  be  deftroyed,  though  the  Air  between  the  Umbrella  and 
Speculum  remains  equally  warm,  that  is,  contains  as  much  Fire  as  it  did  before, 
the  Sun  continues  to  ffiine  equally  bright,  and  nothing  more  happens  than  this 
parallel  direction  being  prevented.  Nor  was  there,  as  perfons  may  imagine, 
more  Fire  between  the  Focus*  and  the  Speculum ,  whilft  the  Rays  of  the  Sun  fell, 
diredtly  upon  it:  For  in  fadt,  one  does  not  difcover  there  any  greater  Heat, 
except  what  proceeds  from  the  reflexion.  There  is  a  prodigious  difference, 
therefore,  betwixt  that  Heat  which  Fire  yields  from  the  attrition  of  Bodies, 
and  that  which  is  produced  in  the  Air  by  this  folar  Parallelifm  :  For  the  former 
continues  a  good  while;  the  latter  vaniffies  immediately.  If  a  folid  Body, 
however,  is  heated  by  the  Sun,  it  will  by  reafon  of  its  folidity  retain  the  Heat 
a  confiderable  time. 
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The  proper  The  truth  of  what  I  have  aflerted,  fome  Gardiners  have  experienced  much  to 
manner  of  t]ie}r  prejudice,  in  their  Greenhoufes  where  they  preferve  their  Plants  in  the 

Green-*  -winter'  fcafon :  For  if  the  windows  of  thefe,  by  which  they  let  in  the  Warmth 

Wes.  of  the  winter  Sun  betwixt  the  hours  of  ten,  and  two,  are  fo  difpofed  that  the 
Rays  cannot  reach  to  the  ceiling,  but  tending  downwards  leave  a  fpace  between 
the  ceiling,  and  that  part  which  is  (hone  upon,  that  does  not  receive  any  of 
the  1‘oiarRays;  then  c ceteris  paribus  there  will  be  always  in  that  place  the  greateft 
Cold.  And,  hence,  there  will  be  a  cold  moilture  continually  colle&ed  there, 

which  falling  upon  the  Plants  frequently  deftroys  thofe  that  are  of  a  more 

tender  nature.  Thefe  Winter-houfes,  therefore,  being  built  full  South,  fhould 
be  furnifhed  with  windows  (which,  if  pofiible,  fhould  reach  quite  down  to 

the  pavement,  and  be  very  clear)  ere&ed  at  an  Angle  of  34  degrees  30'  from 

a  perpendicular;  and  the  ceiling  fhould  be  built  (looping  in  fuch  a  manner  as 
to  make  an  Angle  of  20  degrees  30'  with  a  Line  drawn  horizontically  from  the 
top  of  the  windows  towards  the  oppolite  wall  ;  in  thofe  countries,  I  mean, 
where  the  elevation  of  the  Pole  is  52  4-  degrees.  The  reafon  of  this  con- 
ftruCtion  may  be  eafily  come  at  by  the  help  of  Adronomy,  and  the  doctrine 
of  Dialing:  Brevity  obliges  us  here  to  omit  it. 

COROL.  2. 

•The  propor-  The  greateft  Heat  that  the  Sun  ever  naturally  produces  in  our  Air,  and  the  Bodies 

tion  this  Fire  heated  by  it  by  means  of  this  Parallelifm,  is  confiderably  lefs  than  that  which 

former°pro-  is  generated  in  a  healthy  man  by  the  vital  addons.  For  this  frequently  raifes 

du«dby  at-  Thermometer  to  the  degree  92  ;  that  hardly  ever  to  84,  and  then  never 
continues  long  in  that  degree,  but  quickly  abates.  It  is  necefiary,  however, 
to  caution  you,  that  I  here  fpeak  only  of  that  Heat  which  is  obferved  in  open 
places  purely  from  the  direct  Rays  of  the  Sun,  without  their  being  any  ways 
reflected,  or  collected :  For  clouds,  by  reflexion,  and  aqueous  Globules  formed 
in  the  Air,  by  refraction,  may  very  much  increafe  the  aCtion  of  this  Fire. 
But,  however,  even  in  this  cafe.  Fire  never  was  known  to  be  raifed  to  fuch-a, 
degree  by  means  of  this  Parallelifm,  or  thefe  natural  reflexions,  or  refractions, 
as  to  be  able  to  fet  Fire  to  Alcohol,  Oil,  Sulphur,  or  Gunpowder  ;  unlefs, 
perhaps.  Lightning  may  be  an  inftance  of  it,  of  which,  hereafter.  And  thefe 
Obfervations  hold  true  of  the  natural  Heat  under  the  Equator  itfelf,  and  every 
part  of  the  Torrid  Zone.  Hence,  therefore,  it  appears,  that  the  greateff  power 
of  the  Sun  is  not  capable  of  heating  any  Bodies  we  are  acquainted  with  to  fuch 
a  degree  as  to  kindle  them  into  flames,  and  confume  them,  and  thus  to  pro¬ 
duce  fpontaneous  Fires,  except,  by  means  of  Lightning  alone.  And  it  is  far¬ 
ther  evident,  that  the  molt  (torching  Sun  cannot  excite  fo  much  Fire  in  the 
hotted  parts  of  the  World,  as  may  be  quickly  generated  by  a  moderate  attrition 
of  very  cold  Bodies  in  the  colded  :  For  if  Iron  is  rubbed  againfl  Iron,  it 
will  foon  grow  fo  hot  as  to  be  able  to  fet  fire  to  Sulphur,  or  Gunpowder  that 
is  thrown  upon  it ;  and  yet,  even  then,  the  Iron  does  not  begin  to  emit  any 
Light.  Hence,  again,  we  perceive  it  is  not  at  all  firange,  that  fome  Bodies 
are  very  lucid,  though  they  give  very  little  Heat  ;  nor  is  it,  we  fee  plainly, 
a  necefiary  confequence,  that  a  Body  is  very  hot,  becaufe  it  gives  a  great  deal 
.of  Light :  For  the  Light  of  the  Sun,  when  it  is  upon  the  Meridian  in  a  clear 
Winter’s  day  affects  the  eyes  fo  firongly,  that  it  renders  them  quite  blind  for 

a  confiderable 
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a  confiderable  time  •,  and  yet  its  Heat,  at  that  very  time,  is  io  weak,  that  it  is 
not  able  to  melt  a  thin  piece  of  Ice  fufpended  in  the  open  Air,  and  direClly 
expofed  to  it,  as  I  myfelf  have  obferved  this  Winter.  The  image  of  the  Sun 
reflected  from  poliffied  Gold,  Silver,  Brafs,  Iron,  Tin,  or  Glafs,  is  intolerable 
to  our  eyes  by  reafon  of  its  exceflive  brightnefs  ;  and  yet  it  does  not  excite  the 
leaft  degree  of  Heat,  that  we  can  perceive,  either  by  our  fenfes,  or  the 
Thermometer.  And  hence,  again,  I  infer,  that  there  is  a  vaft  deal  of  dif¬ 
ference  betwixt  the  nature  of  Light,  and  Heat;  Luftre,  and  Fire. 

COROL.  3. 

The  Supreme  Being,  therefore,  has  wifely  provided  that  the  Bodies  of  Ani-  Scarcely 
mals,  and  Vegetables,  even  the  tender  ones,  fhould  not  be  deftroyed  by  the 
direCt  force  of  the  Sun.  DireCt  I  fay,  left  any  one  fhould  imagine  that  I 
defign  to  include  that  too,  which  proceeds  from  the  reflexion,  and  collection 
of  its  Rays,  which  may  thus  be  prodigioufly  increafed ;  for  by  this  means  it 
fometimes  becomes  fo  intenfe,  that  it  renders  places  uninhabitable  :  Of  this  the 
Ifland  Ormus  has  long  been  an  inftance,  where  the  high  mountains  of  white  Salt, 
in  a  certain  pofition  to  the  Sun,  by  their  whitenefs  fo  reflect,  and  unite  its  Rays, 
that  at  that  time  no  body  is  able  to  live  there.  The  fame  exceflive  degree  of 
Heat,  however,  does  not  continue  a  great  while,  but  is  in  a  ftiort  time  tem¬ 
pered  by  a  fucceeding  Cold. 

CoROL.  4. 

If  the  Sun  fhould  even  irradiate  the  Atmofphere  of  our  Earth,  at  a  time,  is  not  the 
when  all  the  Corpufcles  that  float  about  in  it,  were  difpofed  toian  equable  tranf- 
million  of  its  Rays,  it  would  then  drive  all  the  Fire  in  the  Atmofphere  into 
parallel  Lines,  except  that  portion  that  was  included  within  the  conical  fhade 
of  the  Earth.  But  there  are  a  great  many  different  reafons  that  makes  it  in¬ 
credible  that  this  fhould  ever  be  the  cafe,  and,  therefore,  it  appears  exceeding 
probable,  that  very  extraordinary  reflexions,  refractions,  collections,  and  di- 
fperfions  of  the  folar  Rays  perpertually  happen  there.  And  hence,  the  force 
and  aCtion  of  the  Sun,  both  upon  our  Atmofphere,  and  Earth,  will  every¬ 
where  be  found  furprizingly  different :  But,  in  thofe  places,  that  lie  beyond 
the  limits  of  our  Atmofphere,  the  Fire  thus  directed  by  the  Sun,  feems  to  be 
always  as  the  fpaces  themfelves,  if  they  are  not  at  too  great  a  diftance  from 
one  another. 

Corol.  5. 

Hence  it  feems' exceeding  likely,  that  the  fame  degree  of  Fire  is  fcarcely  on  various 
ever  obferved  in  different  places:  For  whether  you  confider  the  various  afpeCts  accounts; 
of  the  Sun  with  regard  to  the  Earth  ;  or  the  different  nature,  and  motion  of 
the  Bodies  that  float  about  in  the  Atmofphere ;  or  the  different  properties  of 
the  very  fame,  at  different  heights  ;  and  many  more  fuch  like  circumftances: 
you  will  find  that  nothing  feems  more  cautioufly  provided  againft,  than  that 
there  fhould  be  the  fame  force,  and  effeCt  of  Fire  in  different  places.  The 
efficacy,  now,  of  thefe  caufes  will  be  manifeft  by  the  following  Experiments. 
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Experiment  XIII. 

SvJri«Jm  If  F're>  t^1Lls  determined  by  the  Sun,  falls  upon  Bodies  that  are  exceed- 

Coiours  of  ing  black,  its  Heat  will  be  retained  there  a  confiderable  time.  On  this  account, 

Bodies.  therefore,  fuch  Bodies  grow  fooner  hot,  and  acquire  a  greater  degree  of  Heat 

from  the  fame  Fire,  grow  dry  in  a  fhorter  time  when  they  have  been  wetted 
with  Water,  and  burn  much  more  readily  than  any  other.  We  need  go  no 
farther  for  the  proof  of  thefe  affertions,  than  daily  Obfervation.  Take  a  piece 
of  cloth  died  a  very  deep  black  ;  another  piece  of  the  fame  cloth,  but  white  ; 
a  third,  fcarlet ;  and  others  of  different  Colours ;  and  hang  them  up  in  the 
Air,  and  Sun,  and  you’ll  find  that  the  black  will  grow  warmeft,  and  much 
fooner  than  any  of  the  reft.  And  of  the  others  of  different  dies,  thofe  always 
acquire  Heat  floweft,  whofe  Colours  are  moft  vivid,  and  affedt  the  eyes  moft 
ftrongly  :  for  the  white,  and  fcarlet  are  longeft  growing  warm  ;  and  the  reft 
fo  much  fooner  as  their  Colours  are  lefs  bright,  as  we  fee  evidently  in  the 
weaker  Green.  And  this,  thofe  people  that  live  in  the  hotteft  countries  are 
well  acquainted  with  ;  for  they  find,  that  if  their  outward  garment  is  white,  it 
beft  fecures  them  from  the  Heat  of  the  fcorching  Sun,  whereas  if  it  is  black, 
it  fuffocates  the  Heat,  and  makes  it  more  troublefome.  And  it  is  a  common 
Obfervation  of  the  manufacturers  of  Woollen-cloth,  that  if  a  parcel  of  wet  cloths 
are  hung  up  at  the  fame  time,  and  are  equally  expofed  to  the  Sun,  the  black 
will  prefently  grow  warm,  reak,  and  dry  •,  the  white  will  retain  its  wet  a  long 
time  ;  and  the  others  will  dry  fo  much  flower,  as  their  Colour  is  brigher. 
Hence,  again,  white  garments,  when  they  are  expofed  to  Heat  retain  their 
dampnefs  much  longer  than  others,  and  thus  too  keep  the  Body  cool. 

It  has,  yet  farther,  been  obferved  that  black  Bodies  take  fire,  flame,  and 
burn,  much  eafier  with  the  fame  Fire  than  Bodies  of  any  other  Colour-  Shav¬ 
ings,  for  inftance,  of  very  white  wood  will  fcarcely  receive  a  fpark  ftruck 
upon  them,  fo  as  to  keep  it  in  ;  but  if  you  burn  them  to  a  black  coal,  the 
powder  of  this  will  eafily  fupport  it,  and  be  foon  kindled  all  over  by  one 
fingle  one.  In  the  fame  manner  a  fpark  won’t  keep  a-light  any  confiderable 
time  in  a  piece  of  very  clean  white  linnen  i  whereas,  if  it  falls  upon  the  fame 
when  it  is  reduced  to  tinder,  which  is  a  fort  of  exceeding  thin  black  coal,  it 
will  fpread  itfelf  all  over  it.  Nor  would  even  Gunpowder  itfelf,  fo  foon  take 
fire,  where  it  not  for  its  blacknefs  •,  as  we  fee  evidently  in  the  powder  of  very 
"white  Nicre  rubbed  with  Sulphur.  The  Gardeners  too  have  long  obferved 
to  their  difadvantage,  that  white  Earth  will  hardly  grow  hot,  except  juft  on 
the  furface ;  whilft  the  black  conceives  fo  great  a  heat,  as  to  burn  the  very 
roots  of  their  Plants.  The  Chemifts,  likewife,  long  ago  informed  us,  that 
black  Bodies  committed  to  digeftion,  or  reduced  to  it  by  Art,  grow  warm 
with  the  fame  Fire  eafier  than  others;  different  degrees  of  Heat  being  required 
in  the  head  of  a  Crow,  the  neck  of  a  Swan,  and  the  tail  of  a  Peacock.  And 
laftly,  the  Philofophers  have  confirmed  the  fame  by  ocular  demonftration. 
If  you  hold  a  piece  of  very  white  paper  in  the  Focus  of  a  burning  Glafs,  it 
will  be  a  confiderable  time  before  it  grows  hot,  and  much  longer  before  it 
takes  fire  ;  and  when  it  is  juft  going  to  kindle,  it  firft  lofes  its  whitenefs, 
grows  brown,  then  black,  and  afterwards  flames  in  an  inftant.  See  upon  this 
head  the  remarkable  Qbfemtions  in  the  Memoirs  of  the  Acad .  del  Cimento.  2 66, 

2  6.7.. 
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Hence,  then,  we  get  fome  light  into  a  good  many  Phenomena  of  Meteors:  for 
every  one  knows  that  there  never  happens  more  terrible  Thunder  and  Light¬ 
ning,  than  when  the  face  of  the  Heavens  is  firft  obfcured  with  the  blacked: 

Clouds,  and  thickeft  darknefs ;  whence  too,  there  often  fuddenly  follow  pro¬ 
digious  Whirlwinds,  occafioned  by  the  rarefadtion  of  the  Air  from  this  Heat 
thus  inftantly  generated,  and  retained  in  it. 

Eeperiment  XIV. 

Black  Bodies  do  not  refledt  igneous  Light,  or  Light  that  gives  Heat,  though  Black  Bofor 
it  is  impreflfed  upon  them  by  the  Sun  ever  fo  ftrongly.  This  we  faw  evidently 
by  covering  a  Speculum ,  which  burnt  very  powerfully,  with  the  thin  fmoke  Light  they 
only  of  a  Candle-,  for  when  by  this  means  it  was  grown  black  all  over,  and  receive- 
then  diredted  towards  the  Sun,  an  eye  placed  in  the  Focus  perceived  neither 
Light,  nor  Heat  -,  nor  did  there  appear  by  any  Experiment  the  leaft  fign  of 
Fire  there,  though  as  foon  as  ever  the  foot  was  wiped  clean  off,  and  it  was 
reftored  to  its  former  brightnefs,  it  immediately,  upon  being  expofed  to  the 
Sun,  regained  both  its  fhining,  and  burning  faculty.  For  this  reafon,  eyes 
that  are  inflamed  are  not  injured  by  black  Bodies;  and  when  they  are  affedted 
with  a  painful  Ophthalmy  no  colour  gives  them  more  eafe,  than  darknefs  does, 
which  is  a  perfedt  privation  of  all.  Even  Ffchirnheu fen's  glafles  themfelves, 
if  they  are  thus  blacked  with  the  fmoke  of  a  candle,  do  not  produce  the  leaft 
Light,  or  Heat  in  their  Focus ,  though  they  are  directed  towards  the  hotteft 
Sun. 

From  thefe  Obfervations,  therefore,  it  evidently  appears,  how  little  a  matter 
is  often  neceffary  in  the  Air,  to  fuffocate,  and  deftroy  the  moft  powerful  effedts 
of  Fire,  that  depend  upon  the  adtion  of  the  Sun ;  and  how  very  different  a 
Heat  may  be  fuddenly  excited  in  different  places  from  the  fame  caufe.  And, 
here  certainly,  there  is  nothing  more  furprizing,  than  that  this  fhould  be  ef- 
fedted  by  a  black  cruft,  fo  exceeding  thin  that  the  external  furface  only  feems 
to  be  concerned  in  it,  without  any  thicknefs  to  affift  it. 

But,  now  on  the  other  hand,  Bodies  that  are  exceeding  white,  refledt  this  white 
igneous  Light  almoft  with  the  fame  power  as  they  receive  it.  This  is  very  fcaTt  vTry 
evident  in  white  Metals,  as  in  the  moft  folid  pure  Silver,  if  it  is  formed  into  a  powerfully, 
plain  Speculum  :  For  that  will  return  the  image  of  the  Sun  very  nearly  as  vi¬ 
vidly  as  it  falls  upon  it,  and  for  a  time  hurts  and  blinds  the  eyes ;  and  when 
they  are  inflamed,  and  painful  it  is  perfectly  intolerable.  Look  through  a 
plain  clear  glafs  towards  the  Sun,  and  it  feems  to  tranfmit  the  Rays,  almoft, 
without  any  alteration:  Let  then  your  eye  be  placed  diredtly  betwixt  the 
glafs,  and  the  Sun,  and  then  look  in  the  glafs,  and  you’ll  fcarcely  perceive  any 
thing  ;  but  if  the  back  part  of  the  glafs  is  covered  over  with  a  very  white  com- 
pofition  of  Mercury,  and  Tin  mixed  in  a  certain  proportion,  the  reflexion  of 
the  image  of  the  Sun  from  the  Speculum  will  be  fo  ftrong  that  the  eye  will 
not  be  able  to  bear  its  brightnefs. 

In  like  manner  every  body  knows,  that  the  folar  Rays  refledted  by  the  yel-  Yellow  ones 
low  colour  of  Gold  arevaftly  refulgent.  But  this  was  never  more  remarkable,  ikewife* 
than  in  that  inftance  of  a  concave  Speculum  in  Saxony,  which  being  formed 
of  wood  very  carefully  hollowed  into  a  fpherical  form,  and  then  polifhed, 
and  nicely  covered  over  with  leaf  Gold,  burned  with  an  incredible  power. 

^  S  2  And 
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And  left  any  oneffiould  imagine  that  the  efficacy  of  this  was  owing’to  the  metal¬ 
line  quality,  let  him  take  notice  of  that  other  more  furprizing  one,  which  too 
had  an  exceeding  cauftic  quality,  that  was  made  of  pieces  of  yellow  ftraw  very 
accurately  fitted  together. 

in  the  fame  And  thus  the  red,  and  all  the  other  capital  Colours,  fo  nicely  diftinguiffied 

manner  we  by  the  fingular  penetration  of  the  incomparable  Newton ,  may  in  the  fame 
amineUie  manner  be  examined,  both  with  regard  to  the  Light  that  they  collect  in  a  Focus * 
reft.  and  the  cauftic  power  they  exert  there:  For  if  the  Speculums  are  made  of  the 
fame  matter,  fize,  and  figure,  and  are  polifhed  in  the  fame  manner,  but  are  of 
different  colours,  then,  the  difference  of  the  Heat  in  their  Foci  will  give  us 
the  dodrine  of  Colours  with  regard  to  their  power  of  generating  Fire  ;  and  at 
the  fame  time  will  (hew  us  what  Colours  heat,  cool,  yield  a  moderate  degree 
of  Heat,  refled,  retain,  and  diffipate  the  Fire  that  is  impreffed  upon  them. 
But  we  mult  haften  to  our  farther  examination  of  Fire*,  we  can  only,  there¬ 
fore,  hint  at  thefe  things  at  prefent.  Let  us  fee,  then,  what  are  the  confequences 
of  this  Experiment. 

C  0  R  0  L.  I. 

Burning  From  what  has  been  obferved,  the  true  dodrine  of  burning  Speculums  may, 
Speculum:,  be  eafily  underftood,  with  regard  to  their  efficacy  as  it  depends  upon  the  Co¬ 
lour  of  their  polifhed  furface  :  For  if  all  other  circumftances  are  alike,  a  few 
Experiments  carefully  made  will  readily  determine  the  proportion  of  their  focal 
powers  in  refped  of  their  Colour. 

COROL,  2. 

segments  And  if  we  want  to  know  what  will  be  the  effed  of  laying  fuch  and  fuch 
or  Colours  on  Bodies  with  regard  to  their  power  of  heating,  and  cooling,  we  may. 
from  the  fame  principles  as  eafily  inform  ourfelves.  With  refped  to  the 
ground  that  we  walk  upon,  or  look  at,  we  know  certainly,  that  black  Earth, 
burns  the  Feet,  but  is  more  favourable  to  the  eyes  ;  whereas  white  fcarcely 
warms  the  former,  but  by  its  bright  whitenefs  dazzles,,  inflames,  and  bums 
the  latter.  The  fame  thing  is  eafily  conceived  of  pidures,  and  tapeftry.  And 
the  knowledge  of  thefe  things  will  affift  us  in  a  particular  manner,  in  making 
coverings  to  fee  lire  our  Bodies  from  Heat,  and  our  eyes  from  the  Light.  Houfes, 
for  inftance,  that  are  externally  white  will  be  cooleft  within  *,  and  thofe  on  the 
other  hand  that  are  black  will  be  hotteft;  if  the  walls  are  made  of  the  fame 
materials,  and  are  of  the  fame  thicknefs.  And  hats  that  are  very  white  on  their 
upper  furface,  and  black  on  the  under  part  of  the  brim  are  a  vaft  relief  to.  the 
Heat  when  the  Sun  is  exceeding  hot. 

$ 

COROL.  3. 

The caufe  of  From  the  fame  caufes  the  Heat  of  the  ground  in  fome  parts  of  the  World 
Heat  in  the  grows  intolerable,  when  being  very  black,  it  is  expofed  to  a  fcorching  Sun : 
^.th’ and  Whilft  in  others,  the  Air  is  rendered  fo  hot  that  it  cannot  be  born.  This  we 
fee  particularly  in  the  Ifland  Ormus ,  where  the  folar  Rays  are  fo  ftrongly 
refleded  from  the  white  mountains  that  run  Eaft  and  Weft,  and  the  Air  is  fo 
exceffively  heated  by  them,  that  the  people  peri fh  in  it,  if  they  don’t  lie  co¬ 
vered  in  Water  all  but  their  heads,  which  are  kept  above  it  by  proper  fup.- 

ports  3 
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ports*,  as  likewife  in  Gamron ,  where  the  fame  thing  happens  from  a  Tandy, 
white  mountain,  which  reflects  and  colle&s  the  Rays  in  fuch  a  manner,  that 
the  Heat  of  the  Atmofphere  is  fcarcely  any  where  fo  violent  as  it  is  there  :  And 
yet  both  thefe  places  lie  beyond  the  Tropick  in  north  latitude.  SeeNieuhof.  Itin. 

Terr..^  Mar ,  from  p.  801091.  and  other  Authors. 

C  O  R  O  L.  4. 

Water,  and  other  Liquors,  are  raifed  into  the  Air  by  the  power  of  terreftrial  Hence  Me* 
and  aerial  Fire.  And  the  lefs  they  are  prefs’d  by  the  weight  of  the  incumbent' teors* 
Atmofphere,  the  more  eafily  their  Particles  recede  from  one  another  by  the 
fame  degree  of  Heat.  The  higher,  therefore,  they  afcend,  the  farther  they 
are  feparated  afunder  ;  both  on  account  of  their  increafed  Spaces,  and  their 
leifer  reciprocal  attraflion.  Hence,  of  confequence,  they  coiled;  lefs  Fire,  grow 
cooler,  and  float  about  through  vail  Spaces,  in  form  of  exceeding  fine  corpuf- 
cles,  whofe  refiftance  always  increafes  in  proportion  to  their  altitudes.  And 
whilft  they  are  thus  driven  about,  the  parts  of  Water  may,  poflibly,  be  re- 
folved  into  their  ultimate,  exceeding  hard,  immutable  Elements,  which,  tho* 
very  rigid  afunder,  yet  being  united  together  again,  may  conftitute  the  fame 
foft  Body  they  did  before.  When  by  any  means  now  whatfoever,  a  confiderable 
number  of  thefe  aqueous  Particles  are  brought  into  union  in  this  upper,  and  conse¬ 
quently,  colder  region  of  the  Air,  it  is  very  probable,  that  the  Air  is  immediately 
filled  with  very  fmall  icy  Bodies;  and  that  thefe,  now  they  begin  to  defcend, 

(and  thus  coming  nearer  to  the  Earth,  are  reduced  into  fmaller  Spaces,  and  hence 
are  more  clofely  united,)  by  their  refle&ions  of  the  Solar  rays,  formthofe  Clouds 
in  the  Heavens,  which  to  us  appear  fo  exceeding  white,  whofe  whitenefs,  the 
greater  it  is,  the  more  certainly  we  can  foretell,  that  we  fhall  foon  have  Snow, 

Hail,  cold  Showers,  or  cold  Winds.  But  the  whiter  that  fide  of  the  Cloud 
is,  that  is  direded  towards  the  Sun,  the  colder,  of  confequence,  muft  the  other 
fide  be  in  proportion,  as  it  wants  at  that  time  the  Solar  Heat.  Hence  it  evi¬ 
dently  appears,  that  fuch  Clouds  may  increafe  the  Heat  of  the  Air  in  a  very 
Ihort  time,  efpecially,  if  from  their  different  pofitions  with  refpeft  to  the 
Sun  they  fliould  be  fo  fituated  as  to  refletf:  the  Solar  Rays  into  one  fmall 
Space,  and  thus  form  a  kind  of  Focus  in  the  Air.  On  the  other  hand  now,  if  at 
the  fame  time  that  the  Sun  flfines,  we  fee  exceeding  black  Clouds  in  the  Sky, 
there  generally  very  quickly  follows  Thunder,  and  Lightning. 

COROL.  5. 

If  we  rightly  underftand,  therefore,  what  has  been  faid,  we  fhaVt  wonder 
at  the  viciflitudes  of  Heat  and  Cold  that  fometimes  happen  fo  fuddenly  in  the 
lame  place  of  the  Atmofphere.  For  if  we  confider,  that  as  foon  as  ever  the 
Solar  Rays  fall  diredly  upon  the  Air,  the  Fire,  that  before  tended  equally  eve¬ 
ry  way,  is  immediately  determined  into  a  Parallelifm,  we  perceive,  that  on 
this  account  the  Heat  muff  be  much  increafed.  Again,  the  ground  we  tread 
on  being  thus  inftantly  expofed  to  thefe  parallel  Rays,  muft  of  consequence  foon 
grow  hot.  And  laftly,  all  the  Bodies  in  the  Air,  or  above  the  Earth,  will  be 
affected  with  the  irradiation  of  the  Sun  now  fhining  upon  them,  and  therefore 
muft  continually  grow  warmer  and  warmer.  From  thefe  caufes,  therefore,  tho 
there  Ihould  not  be  an  addition  of  one  particle  of  Fire  more  than  there  was  be- 
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fore,  yet  the  Heat  of  any  particular  place  may  be  confiderably  augmented. 
And  thus  we  have  now  difcovered  in  Nature,  another  manner  of  exciting  Fire, 
which  before  did  not  appear,  and  that  is,  the  adion  of  the  Sun,  thus  deter¬ 
mining  the  particles  of  Fire  in  a  parallel  direction. 

Experiment  XV. 

If  we  conceive,  now,  certain  Corpufcles  perfedly  white,  exceeding  fmooth, 
and  very  fmall,  to  be  fo  fitted  together,  that  the  Fire,  thus  render’d  parallel  by 
the  adion  of  the  Sun,  and  imprefs’d  upon  their  Surface,  may  be  fo  refleded, 
that  all  the  Rays  may  meet  together  in  a  very  fmall  point  ;  then,  all  this  in¬ 
cident  Fire  will  be  colleded  in  that  place,  which,  had  thefe  Corpufcles  been 
fituated  in  the  fame  plane,  would  have  pafs’d  on  in  parallel  lines,  as  it  fell  up¬ 
on  them. 

Hence,  therefore,  the  Fire  in  this  place  of  colledion,  which  for  the  future 
we  fhall  call  the  Focus t  will  purely,  from  its  quantity,  be  fo  much  more  intenfe 
than  it  was  before,  as  this  Space  where  the  Rays  are  thus  united,  is  lefs  than 
the  whole  Surface  from  whence  they  were  refleded.  But  the  force  of  it  was 
likewife  much  augmented  before,  on  account  of  the  parallelifm  already  men¬ 
tioned. 

Was  it  poffible,  therefore,  by  Art,  to  conftrud  a  concave  Speculum ,  whofe 
cavity  ffiould  be  formed  by  the  revolution  of  the  mod  perfed  firft  Parabola  of 
Appollonius ,  and  hence  would  haveanyexad  conoido- parabolical  hollow  figure  ; 
if  the  matter  of  it  likewife  was  the  denfeft  we  are  acquainted  with,  as  Gold  ;  and 
the  colour  the  whiteft,  as  that  of  the  fineft  Mercury  ;  if  it,  farther  too,  like 
the  pureft  Steel  pofTefs’d  the  molt  elaftic  qualitity  ;  and  laftly,  if  the  aperture 
of  its  Safe  was  very  great  :  Then,  if  you  placed  the  circle  that  terminated  the 
Bafis  of  this  parabolical  Conoid  parallel  to  the  apparent  Difc  of  the  Sun,  all 
the  Fire  that  enter’d  in  a  parallel  diredion  through  this  circle,  would  be  col¬ 
leded  within  the  Speculum,  in  a  point  of  the  Axis  ^  of  the  Parameter  diftant 
from  the  Vertex :  And  confequently,  by  enlarging  the  capacity  of  the  Speculum, 
this  force  might  be  always  farther  increas’d.  But  the  molt  induftrious  Artilts 
have  never  yet  been  able  to  difcover  fuch  a  kind  of  matter,  or  to  give  any 
hollow  Body  this  ex-ad  parabolical  figure  •,  and  hence,  tho’  we  eafily  conceive 
of  this  efficacious  power,  yet  it  has  never  been  reduc’d  into  pradife. 

The  next  thing,  therefore,  was  to  try,  whether  it  was  not  poffible  to  give 
fome  exceeding  l'olid,  white,  hard,  and  elaltic  fubftance  a  fpherical  figure, 
and  fo  to  poliffi  it,  that  there  ffiould  be  no  unequal  vacuities  left  in  the  con¬ 
cave  poliffi’d  Surface;  and  this,  it  was  imagin’d,  might  be  effeded  by  the  at¬ 
trition  excited  in  the  adion  of  turning :  But  this  upon  trial,  was  not  found  fo 
eafy  to  accomplifh,  by  reafon  of  the  difficulty  of  the  Poliffi  .  The  Heat,  how¬ 
ever,  that  has  been  by  this  means  generated,  has  been  found  to  be  fo  violent, 
that  it  almoft  exceeds  all  credibility. 

Not  to  mention  many  others,  it  is  fufficient  to  take  notice  of  the  molt  per¬ 
fed  one  hitherto  known  ;  and  this  is  that,  which  with  a  good  deal  of  expe¬ 
rience  and  labour,  was  made  by  thofe  excellent  Artilts,  the  Father,  and  his 
two  Sons,  the  Vilett's  of  Lyons.  This  Mirrour  is  form’d  of  a  metalline  fub¬ 
ftance,  nicely  compounded,  after  a  great  many  trials  for  this  purpofe,  and  is 
of  a  concave  fpherical  figure,  the  Chord  of  the  Segment  of  the  Circle,  by  the 
•  revolution 
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revolution  of  which  it  is  conftru&ed,  or  the  diameter  of  the  Circle  which  mea- 
fures  its  Aperture,  being  43  inches,  and  confequently,  the  Area  of  the  plane 
through  which  the  Rays  are  admitted,  1452  44  French  inches.  Both  the  con¬ 
cave  and  convex  fide  of  it  is  fpherical ;  and  both  Surfaces  are  polifh’d  as  nice¬ 
ly  as  poflible.  The  whole  Mafs  of  the  Speculum  weighs  400  French  pounds  ; 
and  laftly,  the  Rays  which  fall  upon  the  Speculum ,  through  the  aperture  above- 
mention’d,  when  it  is  diredtly  oppofed  to  the  Sun,  are  col  levied  in  the  Air, 
within  a  circle  of  half  an  inch  diameter,  which  is  34  feet  diftant  from  its  vertex. 

Hence,  therefore,  if  all  the  Rays  that  come  parallel  from  the  Sun,  and  are  re¬ 
ceiv’d  by  the  Speculum ,  were  reflected  into  this  Focus ,  then  the  Space  they  took 
up  in  the  circle  of  the  aperture  of  the  Speculum ,  would  be  to  the  Space  into 
which  they  are  thus  contracted  in  the  Focus ,  as  7396,  is  to  1  j  and  confe¬ 
quently,  there  would  be  feven  thoufand  three  hundred  ninety  fix  times  more 
Fire  in  this  Focus  than  in  the  Air  heated  at  the  fame  time  by  the  Sun  *,  which  is, 
certainly,  a  prodigious  difference. 

We  muff,  however,  caution  you  here,  that  we  fuppos’d  all  the  Rays,  difficult  to 
that  fell  upon  the  Speculum ,  to  be  reflected  back  again  into  the  Focus  ;  but  JrS!™nea 
this,  by  Experiment,  is  evidently  found  to  be  falfe  :  For  neither  is  the 
figure  exactly  fpherical,  or  is  it  perfectly  polifh’d,  or  without  vacuities  in 
its  Surface,  as  the  Microfcope  informs  us,  and  as  you  may  be  fure,  from 
looking  obliquely  at  it,  for  you  may  fee  its  concave  Surface  on  every  fide 
of  it.  But  let  that  be  as  it  will,  if  the  Ratio  of  the  reflected  Rays  to 
the  incident  ones,  fhould  ever  be  difcover’d,  the  proportion  may  be  eaflly 
computed  :  In  the  mean  time,  however,  this  we  are  fure  of,  that  the  Fire, 
which  is  generated  there,  is  vaflly  intenfe.  For  by  a  multitude  of  repeated  Butty  to  ef~ 
Experiments,  ic  evidently  appears,  that  every  body,  that  is  combuftible  by  PearstoPbe 
any  Fire,  will,  if  it  is  plac’d  in  this  Focus ,  burn  furioufly  in  a  moment’s  very  great, 
time.  And  even  thofe  combuftible  Bodies,  which  by  reafon  of  their  aqueous 
moifture,  won’t  burn  eaflly,  except  they  are  firft  dry’d  by  the  Fire,  will  here 
kindle  into  a  Flame  inftantaneoufly.  This  was  evident  in  a  branch  of  green 
Wood  drawn  backwards  and  forwards  through  the  Focus ,  which  flam’d  in  a 
moment  in  every  part  upon  which  it  fell,  tho’  the  branch  was  then  moift  and 
thick,  and  did  not  remain  at  all  in  the  Focus.  Within  the  fpace  of  a  minute, 
the  fix  Metals  were  put  in  fufion  in  the  fame  Focus ;  as  alfo,  all  the  Semi- 
Metals  that  have  hitherto  been  try’d ;  even  ftony  and  rocky  Bodies,  are  melt¬ 
ed  and  vitrified  by  it  in  an  inftant.  And  how  violent  its  effed-muft  be,  Gen¬ 
tlemen,  you  may  fee  from  this  inftance,  that  even  Bones  themfelves,  whofe 
Afhes  you  know,  in  the  cupelling  teft,  fo  powerfully  refift  both  Fire  and 
Lead,  are  melted  by  it  in  the  twinkling  of  an  eye  i  as  are  likewife  Bricks, 

Clay,  Sand,  Crucibles,  Marble,  Jafper,  and  Porphyry,  which  are  turned  into 
Glals.  And  laftly,  the  very  Stones  which  the  Mafons  make  ufe  of  for  build¬ 
ing  the  Furnaces  defign’d  for  fufing  of  Iron,  and  feparating  it  from  its  vaft 
hard  fofiil  Ore,  melt  and  vitrify  in  this  Focus  immediately  ;  which  no  perfon, 
let  him  underftand  thefe  things  ever  fo  well,  or  let  him  have  feen  ever  lo  much 
of  the  violence  of  confined  Fires,  could  ever  have  imagined*,  for  thefe  fame 
Stones  would  have  remained  many  years  without  alteration,  in  the  intenfe 
Fire  to  which  thefe  Furnaces  are  always  expofed  :  So  that  the  power  of  this 

focal  Fire,,  is  able  to  effe<5t  that  in  the  leaft  inftant  of  time,  which  the  other, 

tho’ 
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tho?  the  ftrongeft  we  know  of  befides,  could  hardly  accomplilh  in  the  fpace  of 
lome  years.  And  yet  this  Fire  refides  in  the  liquid  Air,  nay,  perhaps,  in 
vacuo,  the  Air  being  expelled  by  this  vaft  Heat,  and  that,  without  the  leaft  Pa¬ 
bulum  to  fupport  it ;  and  it  always  remains  there,  fo  long  as  the  Solar  Rays  con¬ 
tinue  to  fall  upon  the  Speculum. 

Now  the  colder  the  matter  is  of  which  the  Speculum  confifts,  the  more  in- 
tenfe  will  be  the  Heat  of  the  Fire  in  the  Focus  ;  and  therefore,  the  denfer  this 
metalline  fubftance  is,  the  more  powerful  will  be  the  effiedt.  But  by  this  cold- 
nefs,  the  elafticity  is  confiderably  increafed,  and  hence,  too,  its  efficacy  will  be 
fo  much  the  greater  :  Whereas  on  the  other  hand,  asfoon  as  ever  the  body  of 
the  Speculum  grows  warm,  its  adtion  becomes  feebler;  and  as  it  gradually  grows 
hotter  and  hotter,  its  cauftic  power  is  continually  diminifh’d.  Hence,  in  a  ve¬ 
ry  clear,  cold,  Winter’s  day,  it  exerts  its  force  much  more  powerfully,  than  in 
a  fine  Summer’s  one.  But  farther,  from  what  has  .been  already  laid  down, 
we  know,  that  the  cohefion  of  the  Elements  of  all  Bodies,  is  conftantly  weaken¬ 
ed  by  Fire,  and  that  always,  in  proportion  to  the  degree  of  it  •,  that  hence, 
the  Pores  that  are  left  between  their  Elements  are  inlarg’d  ;  and  that  their 
power  of  contradtion,  and  of  confequence  their  elafticity,  which  depends  upon 
it,  is  hereby  weaken’d.  Here,  therefore,  again,  is  a  large  field  open’d  for 
inquiry*,  buc  it  is  impoflible  for  us  to  enter  into  all  thefe  things  at  prefent. 
Give  me  leave,  however,  on  this  occahon,  to  take  notice  once  more,  that  when 
this  Speculum  was  diredted  towards  the  Moon  at  the  full  in  a  clear  Winter’s 
night,  and  the  Bulb  of  a  very  fenfible  Thermometer  was  placed  in  the  center 
of  its  Focus ,  there  was  not  the  leaft  indication  either  of  Heat  or  Cold,  but  the 
Glafs  remained  exadtly  at  the  height  it  was  before,  tho’  at  the  fame  time  the 
Focus  was  fo  exceftive  bright,  that  no-body  was  able  to  look  at  it.  And  this, 
upon  confideration,  feems  the  more  furprizing,  becaufe  thefe  Rays  that  thus 
come  from  the  Moon,  were  received,  by  that,  from  the  Sun  ;  and  yet  we 
know,  by  Experiment,  that  if  the  image  of  the  Sun  is  refledted  from  a  very 
a  very  great  per  fedt  plain  glafs  Speculum  diredtly  upon  Filettes*  s,  the  Fire  generated  in  its 
r^Vo/the  Focus  will  be  vaftly  intenfe,  and  near  as  ftrong,  as  if  the  Solar  rays  had  fallen 
Sun  reflected  diredtly  upon  it.  Hence,  therefore,  again,  is  demonftrated  a  plain  difference 
pfain spld-  betwixt  Light  and  Heat,  as  was  before  taken  notice  of.  Thefe,  now,  are 
the  principal  phyfical  effedts  of  this  Speculum,  with  regard  to  our  prefent  pur- 
pofe,  which  I  have  exadtly  related,  as  they  are  delivered  by  the  worthy  Author 
himfelf  from  his  own  obfervation,  and  which  will  be  of  fervice  to  us  prefently 
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This  noble  Inftrument,  however,  has  this  one  inconvenience,  that  as  the  Sun 
muft  be  pretty  high  to  communicate  its  power  to  it,  and  this  concave  Specu¬ 
lum  muft  be  fo  diredted  to  the  Sun,  that  the  Axis  of  the  lucid  Solar  Difk,  and 
that  of  the  Speculum ,  muft  be  in  the  fame  right  line;  hence,  the  Bodies  too 
that  are  to  be  examined  in  its  Focus ,  muft  be  in  the  fame  linealfo:  For  which 
reafon,  it  is  impoffible  to  prevent  their  filling,  when  once  they  come  to  be 
melted  ;  and  hence,  as  foon  as  ever  they  are  put  in  fufion,  they  run  from  the 
adtion  of  the  Fire,  fo  that  no  trial  can  be  made  of  them  farther,  which,  you 
eafily  conceive,  would  be  of  the  greateft  confequence.  But  this  inconvenience 
is,  in  fome  meafure,  compenfated  by  this  property  of  it,  that  the  external  Sur¬ 
face  of  this  poli fil’d  Metal,  refledts  all  the  Rays  that  fall  upon  it,  and  hence 

does 
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does  not  much  diffipate  or  change  them  ;  whereas  your  glafs  Speculum s,  that 
refleft  by  means  of  Mercury  incruftated  upon  the  back  part  of  them,  muft  ne- 
ceffarily  caufe  a  great  difiipation  of  the  Rays,  on  account  of  the  multiplicity 
of  images  that  arife  from  the  pofition  of  the  pellucid  Particles  of  the  Glafs. 

And  as  for  the  other  manner  of  burning  with  convex  Glaffes  by  refraction,  this 
is  ftill  lefs  powerful  -,  for  thefe  mufl  refteCt  a  great  quantity  of  the  Rays  to¬ 
wards  every  part}  and  a  great  many  more  will  be  fuffocated,  and  extinguifhed, 
whilft  they  pafs  obliquely  through  their  fubffance. 


COROL.  I. 

From  the  confideration  of  what  has  been  now  laid  down,  I  think  It  evidently 
follows,  that  the  celeflial  Bodies,  as  well  Planets,  as  fix’d  Stars,  make  no  alte¬ 
ration  in  our  Fire,  with  regard  to  Cold  or  Heat,  that  we  are  capable  of  difcern- 
ing.  For  fetting  afide  the  Sun,  whofe  effects  we  have  juft  explain’d,  the 
Moon  is  the  only  one  of  any  confequence;  but  when  the  image  of  this  is  re¬ 
ceived  on  this  Speculum ,  and  reflected  into  this  very  ftnall  Focus ,  it  does  not 
produce  the  leaft  fign  of  expanfion,  or  contraction,  no,  not  even  in  the  Air  it- 
felf.  What  then  can  the  Light  do  that  comes  from  the  other  Planets  ?  Cer¬ 
tainly,  nothing  at  all.  Nor  has  the  Light  of  the  fix’d  Stars  any  greater  ef¬ 
fect.  If  thefe  Bodies,  therefore,  are  endued  with  a  power,  by  which  they  are 
able  to  aCt  upon  the  Heat  and  Cold  of  our  Earth  and  Atmofphere,  which  I 
don’t  pretend  to  deny,  they  muft  neceffarily  do  it  in  fome  other  manner,  than 
by  the  vibration  of  their  lucid  Rays.  Nor  will  the  Aftrologer’s  referring  us 
to  the  various  AfpeCts  and  Conjunctions  of  the  heavenly  Bodies,  and  to  the 
Conftellations,  make  any  thing  againft  what  we  advance  ;  becaufe  it  always  ap¬ 
pears  by  Experiment,  that  there  is  no  alteration  produc’d  by  any  of  thefe  caufes, 
in  the  cafe  we  are  at  prefent  confidering.  We  may  venture,  therefore,  to  af- 
fert,  that  all  the  Heat  that  flows  from  the  heavenly  Luminaries,  and  is  tranf- 
mitted  to  us,  depends  intirely  upon  the  Sun  alone,  without  receiving  the  leaft 
augmentation  from  any  of  the  reft  that  has  hitherto  been  difcovered. 
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COROL.  2. 

Thefe  things,  then,  being  well  underftood,  we  can’t  clearly  conceive  how  2raevIftym 
any  confiderable  alterations  can  be  produc’d  in  the  Bodies  of  our  world  by  the  he^JSc 
Stars:  For  in  moft  of  thefe  changes,  that  we  are  acquainted  with,  either  Heat  fome  altera“ 
or  Cold,  is  concerned,  whether  new  motions  are  excited,  or  former  ones  are  tlcn’ 
altered}  but  upon  Heat  and  Cold,  the  Stars  have  no  effeCt.  The  influences, 
therefore,  that  thefe  heavenly  Bodies  are  fuppofed  to  have  upon  thefe 
lower  ones,  muft  depend  upon  fome  other  caufes-,  and  confequently,  thefe 
changes  are  not  owing  direCtly  to  any  communication  of  Fire,  or  any  altera¬ 
tion  of  it,  that  the  Stars  are  capable  of  producing.  Nor  in  reality,  has  it 
hitherto  appeared  by  Experiment,  that  thefe  fuperiour  Bodies  do  exert  any 
force  upon  thefe  lower  regions,  except  what  is  to  be  afcribed  to  the  power  of 
Gravity  alone-,  which  is  vaftly  different  from  Light,  and  Fire,  nor  has  the  leaft 
dependence  upon  them.  That  this  power,  indeed,  on  account  of  the  various 
pofitions  of  the  heavenly  Bodies,  muft  be  liable  to  frequent  changes  ;  and 
hence,  from  thefe  different  degrees  of  attraction  and  repulfion,  may  produce  a 
great  many  alterations  in  the  Bodies  of  our  world,  no-body  that  is  acquainted 
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with  thefe  things  will  deny  ;  but  at  the  fame  time  that  they  have  any  other 
power,  with  refpeft  to  us,  befides  that  of  Gravity,  we  never  have  yet  had  fuf- 
ficient  evidence  to  induce  us  to  believe. 

C  O  R  O  L.  3. 

Surprizing  Thefe  things  then  being  premifed,  we  may  again  venture  from  Experiments 
ftoinreHea-  *°  account  for  a  great  many  Phenomena  that  we  obferve  in  the  Air,  which  re¬ 
ed  Light,  late  to  our  phyfical  inquiries,  which  fometimes  mightily  difturb  our  chemical 
operations,  and  which  may  beeafily  underftood  from  what  has  been  faid.  The 
famous  Halley  has  demonftrated,  that  there  is  an  incredible  quantity  of  Water 
perpetually  carried  up  into  the  Airr  That  this  afcends  to  the  greateft  height  in 
very  ferene  weather,  appears  by  the  clearnefs,  and  increafed  weight  of  the  At- 
molphere  at  the  fame  timer  Nor  is  it  lefs  certain,  that  it  will  be  there  turned 
into  Ice,  if  its  Elements  happen  to  be  brought  into  union  in  thofe  upper  re¬ 
gions.  Now  what  hinders,  but  that  thefe  particles  of  Ice  thus  produced,  may 
in  like  manner  be  brought  together  there,  and  being  gradually  united  into 
large  globular  Bodies,  may  appear  in  the  form  of  Clouds?  And  why  may  not 
thefe,  from  an  infinite  number  of  caufes,  be  perpetually  changing  their  figure, 
be  fometimes  plain,  then  fpherical,  and  fo  of  all  other  figures  by  turns  ?  Sup- 
pofing,  then,  this  to  be  the  cafe,  will  not  the  adtion  of  the  Sun  irradiating  the 
Air,  and  fhining  upon  thefe  Speculums ,  be  thence  reflected,  fo  as  to  produce 
very  fudden  and  furprizing  appearances  of  L  ight?  And  again,  may  they  not,, 
by  being  difpofed  in  a  different  manner,  fuffocate  and  extinguifh  the  Rays  of 
Light,  and  thus  in  an  inftant  bring  on  thick  Darknefs?  Whenever  the  Clouds 
in  the  Heavens  appear  exceeding  white  from  the  irradiation  of  the  Sun  or 
Moon,  there  generally  follows  very  quickly,  either  Snow,  or  Hail.  And  after 
long  drought  and  fine  weather  in  the  hotteft  part  of  Summer,  I  have  obferved 
little  white  Clouds  to  appear  aloft  in  the  Air,  which  increafing  in  magnitude 
very  fall,  become  conftantly  lefs  white,  as  they  grow  bigger  and  bigger,  and  a 
little  afterwards,  from  a  large  bafe  defcending  towards  the  Earth  in  a  pyrami¬ 
dal  form,  make  a  perfedt  fhade,  and  burft  into  fhowers  with  a  great  violence 
the  largenefs  of  the  drops  at  the  fame  time  evidently  fhewing,  that  they  were 
Hail  in  the  upper,  colder  regions,  but  fuddenly  melted  as  they  came  down  in¬ 
to  the  lower  and  warmer  ones :  Or  if  the  Hail-ftones  happen  to  be  fo  big 
aloft,  that  they  cannot  be  thus  thaw’d  in  their  defcent,  then  they  fall  to  the 
ground  in  a  folid  form,  and  both  ways  quickly  render  the  lower  Air  in  the 
places  where  they  fall,  much  cooler  than  it  was  before.  Now  thefe  Phenomena 
may  be  eafily  accounted  for  from  the  Ample  caufes  already  mentioned  :  For 
the  higher  the  particles  of  Water  are  raifed,  the  more  they  will  be  frozen  5  and 
from  the  greater  height  they  fall,  the  more  violent  will  be  their  defcent,  their 
celerity  being  conftantly  increafed  in  the  proportion  which  Galileo  has  demon¬ 
ftrated.  Hence  thofe  little  Clouds  that  are  feen  in  AJia  in  very  fine  weather,, 
and  on  account  of  their  fmallnefs  are  compared  to  an  Ox’s  eye,  when  they  fall 
from  the  Sky,  come  to  the  ground  with  a  prodigious  force,  put  the  Air,  that 
is  condenfed  in  that  place,  in  a  violent  commotion,  and  thus  raife  Winds,  and 
Whirlwinds,  and  fometimes  produce  Storms  that  exert  their  force  from  a  center 
equally  towards  every  part  of  the  Horizon,  their  apparent  magnitude,  during, 
their  defcent,  always  increafing  in  a  reciprocal  proportion  to  the  fquaresof  their 
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diftances.  Does,  therefore,  the  very  bright  whitenefs  of  the  Clouds  always*  de¬ 
pend  upon  Snow  or  Ice,  that  is  generated  in  them  ?  Certainly,  Water  itfelf 
never  appears  white  when  irradiated  by  the  Sun,  unlefs  it  is  firlt  form’d  into 
Froth,  Snow,  or  Ice,  or  receives  the  Rays  and  tranfmits  them  very  obliquely  to 
the  eye.  But  again,  fuppofethis  frozen  Water  to  be  driven  together  by  the  Wind, 
and  to  be  fo  collected  into  one  Body,  as  to  refleCl  the  Solar  Rays  by  that  part 
of  its  Surface  that  is  oppofed  to  the  Sun  ;  and  hence,  to  heat,  rarefy,  and  put 
in  motion  the  Air  that  lies  betwixt  the  Sun  and  this  icy  Cloud,  wbilft  at  the 
fame  time  the  aCtion  of  the  Light,  and  Heat,  continually  varies  on  every  other 
part  of  it-,  fuppofe  farther,  the  Globe  to  be  large,  pretty  folid,  and  not  pel¬ 
lucid,  and  of  confequence,  the  Cold  on  the  part  averfe  to  the  Sun  to  be  fo 
much  the  greater,  and  the  Air  there  fo  much  thedenfer:  From  thefe  caufes, 
then,  there  muft  neceflarily  follow  an  extraordinary  rotation  of  this  globular 
Body,  which  will  be  fo  much  the  fwifter,  as  the  Heat  of  the  Sun  is  (Longer* 
the  denfity  of  this  icy  Globe  is  greater,  the  Cold  on  the  hinder  part  is  more  intenfe, 
and  as  it  falls  from  a  higher  very  light  Air,  into  a  lower  one  growing  gradu¬ 
ally  denfer,  and  yielding  a  greater  refiftance. 

I  am  perfuaded,  now,  Gentlemen,  if  you  will  but  weigh  thefe  few  things 
with  attention,  you  will  never  wonder  at  thofe  terrible  dorms  that  often  happen, 
when  the  Weather  has  been  a  long  time  calm  and  ferene  efpecially,  if  you 
confider  at  the  fame  time,  what  Attrition,  what  Heat,  nay,  what  Fire,  may 
be  inftantly  produced,  by  Bodies  falling  from  aloft  through  the  heavier  Air  that 
lies  underneath  them.  Thefe  confiderations  now  lead  us  to  take  notice  of  thofe 
intolerable  Heats  that  fuddenly  happen  in  particular  parts  of  the  Earth,  and 
very  foon  after  end  in  horrible  tempefts ;  and  which  upon  reflexion,  we  fhall  find 
to  happen  generally  when  the  Heavens  are  full  of  diftinct,  fcattered  Clouds. 
Tor  if  any  quantity  of  fnowy,  or  icy  Clouds,  efpecially  if  they  are  large  ones, 
are  fo  difpofed  in  the  Atmofphere,  as  to  form  reflecting  Speculums ,  and  exert 
their  united  force  upon  one  certain  place,  which  you  will  grant  me  may  be,  nay, 
and  often  muft  be  the  cafe,  pray  what  muft  be  the  confequence  ?  Why,  cer¬ 
tainly,  an  incredible  Heat  will  immediately  be  excited  there;  the  Air  will  be 
■vaftly  expanded,  fo  as  fometimes  to  occaflon  a  very  large  Vacuum  ;  about  this 
Vacuum  thus  heated  by  fuch  a  collection  of  Fire,  the  expell’d  Clouds,  and  Air, 
will  be  agitated  in  a  furprizing  manner,  and  with  a  great  noife  ;  whirling 
Vortices  will  be  hereby  produced  ;  and  prefently  after,  this  Focus  being  deflroy’d 
by  a  different  fituation  of  the  Clouds,  the  Air,  Snow,  Hail,  Water,  and  what- 
foever  elfe  is  neareft,  v/ill  rufh  into  thefe  Vacuums  with  prodigious  violence. 
And  for  my  own  part,  I  have  long  been  of  opinion,  .that  this  reflection  of  the 
Solar  Rays  from  icy  Clouds,  and  their  being  hence  collected  into  large  Foci ,  are 
the  principal  caufes  of  thofe  terrible  Phenomena ,  which  frequently  happen  in 
fo  violent  a  manner,  as  to  make  human  Nature  fhudder,  and  be  almoft  afraid 
of  prefent  deftruCtion.  A  learned  Englijhman  has  ingenioufly  demonftrated 
with  what  force  the  common  heavy  elaltic  Air  would  rufh  into  a  perfeCt  Tor¬ 
ricellian  Vacuum ,  which  he  proves  to  be  fo  great,  that  the  celerity  of  the  molt 
rapid  Wind,  which  moves  22  or  23  feet  in  a  fecond,  can  by  no  means  be  com¬ 
pared  with  it,  as  this  would  run  1305  feet  in  the  fame  time.  Phil  Franf.  1686. 
N.  184.  p.  193.  Now,  only  confider,  what  quantities  of  thefe  ..cloudy  Specu - 
turns  may  be  at  once  produced  in  the  Heavens;  and  at  the  fame  time  reflect  on 
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their  poffible  magnitudes,  folidities,  and  fituations  *  and  you  will  eafily  fee,  that 
they  may  be  able  to  form  Spaces  of  ftupendous  efficacy,  with  regard  to  the 
Fire  that  may  be  generated  in  them:  To  which,  therefore,  Lightning,  Thun¬ 
der,  Whirlwinds,  Storms,  Winds,  and  theother  Meteors,  may  owe  their  produc¬ 
tion.  And  hence,  perhaps,  we  may  underftand,  why,  tho*  the  Weather  is 
exceeding  hot,  yet,  if  the  Heavens  are  ferene,  and  free  from  Clouds,  thefe 
things  are  feldom  obferved  to  happen ;  whereas,  when  once  the  Sky  grows  ob- 
feured  with  Clouds,  very  extraordinary  alterations  often  immediately  follow. 

C  O  R  O  Li .  il.  • 

Eipcdaiiy  gut  thefe  are  never  more  frequent,  or  more  violent,  than  when  it  has  been  a 
thawsf  fharp  Froft  for  a  confiderable  time,  and  the  Earth  is  grown  hard  to  a  pretty 
great  depth.  For  if  it  then  thaws  on  a  fudden,  there  generally  follows  Clouds-, 
uncommon  Heats,  Thunder,  and  Lightning:  And  the  reafon  feerns  to  be 
this  :  All  the  Vapours,  andpinguious  Exhalations,  that  in  warm  Weather  arife 
from  the  Earth,  were,  during  that  time,  lock’d  up  within  this  hard  cruft,  and  there 
agitated  by  a  fubterraneous  Heat  ;  which  appears  evident  from  hence,  that  if 
in  the  hardeft  Froft,  you  break  the  Ice  in  the  ditches,  there  immediately  ex¬ 
hale  from  them  warm  Vapours,  the  quantity  and  warmth  of  which  are  fo 
much  the  greater,  as  the  Froft  is  harder,  and  the  Ice  thicker.  Now  as  foon 
as  ever  the  upper  frozen  Glebe  comes  to  be  refolved  by  the  warmth,  thefe 
Fumes  that  were  thus  confined,  inftantly  difengage  themfelves,  and  being  car¬ 
ried  up  into  the  Air,  form  fmaller,  and  then  larger  Clouds,  which  being  after¬ 
wards  roll’d  up  together,  and  irradiated  by  the  Sun,  very  foon  bring  on  the 
Phenomena  we  have  mentioned.  Hence,  in  Rujfia ,  Sweden ,  and  Denmark ,  fuch 
excefiive  Thunders  generally  follow  a  thaw.  It  might  be  added  too,  that 
the  Particles  that  were  exceedingly  confolidated  by  the  Cold,  do  ft  ill  excite  a  very 
great  motion  of  attrition. 

COROL.  5. 

The  Heat  But  let  us  confider  farther,  that  the  reflexion  of  the  Solar  Rays  from  the 
nypiace*0 ground,  buildings,  and  mountains,  may  be  the  occafion  that  fome  particular 
whejice?  places,  in  the  fame  pofition  to  the  Sun,  may  be  much  hotter  than  others-. 
For  it  is  eafy  to  conceive,  how  all  thefe  things  may  either  accidentally,  or  on 
purpofe,  be  fo  difpofed  as  to  make  a  very  great  alteration  in  the  Heat  in  the 
center  of  the  place.  And  then  befides,  the  diverfity  of  the  colours  of  the  Bo¬ 
dies  round  about,  may,  a&  has  been  before  obferved,  very  much  increafe 
the  force  of  this  Heat.  But  we  ought  particularly  to  remember,  that  in 
different  feafons  of  the  year,  the  direction  of  the  rays  of  the  Sun  upon 
thefe  Bodies,  is  continually  changing  in  a  very  remarkable  manner,  and  hence 
the  reflexion  of  them,  and  the  Heat  of  their  Focus ,  will  beincreafed,  diminiftj- 
ed,  and  perpetually  varied.  From  thefe  principles  then,  we  may  eafily  under¬ 
ftand,  how  it  comes  to  pafs,  that  fome  places  at  certain  times-  of  the  day,  or 
year,  are  fo  different  from  themfelves  with  regard  to  their  Heat,  Colour,  and 
Light,  (as  it  is  a  common  obfervation,  that  fome  places  are  hotteft  with  the 
morning  Sun,  and  others  with  the  afternoon)  for  we  have  nothing  to  do  but 
to  have  recourfe  to  the  three  circumftances  juft  mentioned,  and  examine  them 
with  regard  to  the  places  under  confideration.  And  it  will  then  appear,  which. 

is. 
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is  much  to  our  prefent  purpofe,  that  a  greater  or  lefs  degree  of  Fire,  may  be 
produced  in  any  particular  place,  without  any  other  caufe  than  mere  reflexion, 
and  the  colledtion,  and  difperfion  of  Rays  that  depend  upon  it.  People  general¬ 
ly  imagine,  that,  cceteris  paribus*,  the  Heat  is  greateft  in  places  that  are  level- 
left  and  moft  open  ;  but  the  contrary  is  always  obferved  to  be  true  :  For  in  calm, 
dry,  hot  Weather,  the  Air  on  large  plains  is  always  more  temperate,  and  re- 
frefhing  ;  that  in  the  vallies,  more  fultry  and  troublefome.  And  hence  ic 
comes  to  pafs,  that  Horfes,  and  other  Cattle,  are  brifk,  and  run  on  the 
plain  heaths  without  being  tired,  or  lofing  their  Wind ;  whilft,  at  the  fame 
time,  they  grow  languid  with  the  heat  in  other  places.  And  the  reafon  is  evi¬ 
dent  ;  for  in  thefe  level  places,  there  is  no  Heat  but  what  is  owing  to  the  diredt 
rays  of  the  Sun,  or  the  reflexion  of  them  from  the  Clouds  alone.  Thefe  ob- 
fervations,  now,  are  of  great  fervice  in  helping  us  to  form  a  right  notion  of 
Fire,  which,  otherwife,  is  falfly  imagined  to  be  peculiar  to  fome  particular 
parts  of  the  Earth  ;  to  account  for  which,  many  extraordinary  caufes  have  been 
mentioned  very  different  from  the  true  nature  of  Fire.  If  we  examine  this  affair, 
however,  in  a  proper  manner,  it  will  always  appear,  that  .Fire  confidered 
abfolutely  in  itfelf,  is  equally  diffufed  through  all  Bodies,  and  every  part 
of  Space. 

Corol.  6. 

And  here  let  me  obferve,  in  one  word,  before  I  quit  this  fubjedt,  that  the  condufion 
Meteors  in  the  Air,  the  Heat  on  the  Earth,  and  the  Effedts  that  are  thence  pro- 
duced,  owe  their  origin,  degrees,  changes,  and  effedts,  principally,  to  the  va-  ee°r" 
rious  reflexions  of  the  parallel  rays  of  the  Sun. 

Corol.  7. 

But  it  is  a  matter  of  vaftly  nicer  inquiry,  and  would  be  of  extraordinary  ^0hne  ^°tPhe' 
fervice,  could  human  induftry  and  penetration  ever  arrive  at  it,  to  determine  Fire  colledt- 
the  true  proportion  between  the  quantity  of  Light  falling  upon  a  refledting  ^p't"kaalc^. 
Body  from  a  given  Space,  and  the  fame  when  it  is  colledted  in  the  Focus  after  cus,  difficult 
reflexion.  Suppofe,  for  inftance,  the  Light  contain’d  in  a  circle  of  2  feet  di- 
ameter,  to  fall  upon  a  concave  fpherlcal  Speculum ,  and  to  be  thence  refledted  into 
a  circular  Focus  of  an  inch  diameter;  we  can  then  eafily,  by  the  help  of  Geo¬ 
metry,  find  the  proportion  of  the  Area  of  thii  lucid  Circle,  to  that  of  the  col¬ 
lecting  Focus*,  fince  thefe  are  to  one  another,  as  the  fquares  of  their  diameters  ; 
and  hence  the  Mathematicians  prefently  infer,  that  the  incident  Light  is  to 
the  refledted,  in  the  fame  Ratio.  But  whoever  examines  this  affair  as  a  Philo- 
fopher,  will  find  much  greater  difficulties  in  refolving.  this  problem,  than  he  is 
at  firft  aware  of. 

For  in  the  firft  place,  Gentlemen,  how  will  you  be  able  to  determine  the  Firft,asw«- 
proportion  of  the  vacuities  or  pores  in  the  concave  Surface  of  this  Speculum ,  tO'th"  tru"°fb-- 
the  folid  parts  of  it  that  caufe  this  reflexion?  Every  thing  that  has  been  hither-  lid  part  of 
to  made  ufe  of  for  this  purpofe,  has  been  confiderably  lighter  than  Iron,  and  ^1*^"""" 
confequently,  much  more  porous  than  Gold  ;  but  the  folidity  even  of  this, 
with  refpedt  to  its  magnitude,  has  never  yet  been  difcovered.  Hence,  there¬ 
fore,  we  fee,  that  it  is  impoffible  to  fettle  this  firft  circumftance  ;  and  yet  this  is- 
abfolutely  neccffary  to  the  fatisfy  ingour  prefent  inquiry.  Perhaps  only  a  thoufandth 
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part  of  the  bulk  of  this  Body  is  perfectly  folid  and  impenetrable  ;  the  reft, 
with  regard  to  the  matter  of  which  the  Body  confifts,  intirely  vacuity  or  pores. 
How  great  a  quantity  of  the  incident  Light  then  muft  neceflarily  be  loft  ? 

But  fuppofe  now,  which  is  however  by  no  means  the  cafe,  that  the  matter 
was  abfolutely  folid,  by  what  method  will  you  determine  the  figure  of  the 
Speculum  ?  You  imagine,  for  inftance,  it  is  fpherical.  How  do  you  know  it  is 
fo?  Certainly,  if  it  was  perfectly  fo,  its  concave  Surface  would  then  appear 
black,  except  to  an  eye  placed  in  the  Focus ,  or  in  the  lucid  vertical  Cone  pro¬ 
duced  from  the  Focus ,  or  a  little  on  the  Tides,  on  account  of  the  diverging 
coloured  Rays,  according  to  the  elegant  dodtrine  of  the  incomparable  Newton ; 
Whereas  we  find,  on  the  contrary,  that  its  bottom  may  be  feen  in  every  obli¬ 
que  pofition.  But  if  this  don’t  fatisfy  you,  and  you  ftill  fancy  fuch  an  exadt 
polifh  may  be  given  to  Metals,  take  a  concave  Speculum  that  is  looked  upon  to 
be  finiffied  in  the  niceft  manner,  and  examine  it  with  one  of  the  beft  Microf- 
copes ;  and  you  will  foon  fee  how  rough,  unequal,  and  porous  that  Surface  is, 
which  you  imagined  fo  fmooth  and  equable  •,  and  will  be  forced  to  confefs, 
that  there  is  but  a  very  fmall  part  of  this  Surface  that  is  fimilar,  but  that  the 
figure  is  every  where  perfectly  irregular.  How,  then,  can  any  perfon  think  it 
poffible  to  determine  the  quantity  of  the  reflected  Light  from  the  figure  of 
the  Speculum  ? 

But  again,  fuppofing  we  could  get  clear  of  thefe  difficulties,  there  is  another 
as  confiderable  ftill  behind  :  For  we  muft  be  certain,  whether  the  matter  of  this 
cauftic  Speculum  is  every  where  perfectly  homogeneous,  and  has,  in  every  point 
of  its  Surface,  the  fame  power  of  equably  reflecting  the  rays  of  Light ;  fince  it 
appears  by  the  Newtonian  dodtrine,  that  in  this  refpedt  too,  there  is  a  vaft  deal 
of  difference  in  different  Bodies.  It  evidently  appears,  therefore,  that  we  can 
come  to  no  certainty  in  this  inquiry,  till  this  is  likewife  determined.  It  is  pof- 
fible,  for  inftance,  that,  in  the  fubftance  of  which  the  Speculum  is  compofed,  there 
may  be  fome  matter  that  we  are  not  at  prefent  acquainted  with,  which  may 
have  no  power  of  reflexion  at  all,  and  which,  confequently,  will  fuftbeate  and 
extinguifh  the  incident  lucid  Fire,  in  proportion  to  the  quantity  of  it  that  is 
contained  in  the  reflecting  Surface.  But,  now,  tho’  we  could  in  thefe  three  ref- 
pedts  certainly  demonftrate  the  proportion  of  the  power  of  the  Fire  in  the  Fo¬ 
cus,  to  that  ofthe  parallel  Fire  that  fell  upon  the  Speculum i  yet  this  will  re¬ 
gard  only  the  efficacy  of  it,  as  it  depends  upon  the  quantity. 

But  hence,  we  (hall  never  be  able  juftly  to  determine,  what  proportion  the 
vertue  of  this  focal  Fire  bears  to  the  fame,  when  it  was  directed  by  the  Sun 
through  the  Circle  that  meafures  the  aperture  of  the  Speculum ,  and  that,  for  the 
following  reafon.  We  are  not  certain,  whether  the  impetus  of  Fire  is  always 
proportionable  to  the  number  of  Particles  contained  within  the' fame  Space  ; 
and  confequently,  whether  this  rule  will  always  hold  good,  that  a  double 
quantity  of  Fire  conftantly  exerts  itfelf  upon  Bodies  with  a  double  Force  ;  for 
notwithftanding  this  is  generally  taken  for  granted,  yet  there  is  a  great  deal 
pi  room  to  difpute  it:  And  tho*  it  is  certain,  that  a  larger  quantity  of  Fire 
in  a  fmaller  Space,  will  always  be  more  efficacious  ;  yet,  it  ftill  remains  mat¬ 
ter  of  doubt,  whether  its  adtive  power  receives  no  augmentation,  except  pure¬ 
ly  from  its  quantity. 

This  fufpicion  is  grounded  upon  the  following  obfervation.  It  is  evident 

from 
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from  Experiment,  that  there  are  certain  Bodies  in  nature,  which  whilft  they  a*  appear? 
are  feparate  produce  no  effects,  but  as  foon  as  ever  they  approach  one  another  by an  in' 
within  a  determinate  diftance,  immediateiy  excite  new  motions  which  did  not  oth«B?dies3 
before  exift,  which  grow  continually  greater  the  nearer  they  come  to  one  another, 
and  ceafe  again  in  an  inftant,  when  they  are  removed  fo  far  afunder,  that  their 
reciprocal  vertue  can  exert  itfelf  no  longer.  For  an  inftance  of  this,  let  us  take 
two  very  good  Loadftones :  Let  one  of  thefe  be  at  reft  in  any  particular  place, 
and  it  will  always  of  itfelf  continue  fo  :  Bring,  then,  another  gradually  towards 
it,  and  you  will  find  by  gently  proceeding  the  moft  diftant  point  in  which  this 
latter  will  be  able  to  put  in  motion,  and  agitate  the  former ;  and  as  you  fuc- 
ceftively  bring  it  nearer  and  nearer,  the  motion  of  them  both  will  become 
more  remarkable,  the  power  that  generates  it  always  increafing  as  the  diftance 
between  them  grows  lels,  though  in  a  proportion  that  is  not  yet  determined. 

The  great  Newton ,  indeed,  for  very  weighty  reafons  fufpeCted  it  to  nearly 
in  a  reciprocal  triplicate  ratio  of  the  diftances. 

For  the  difcovering  of  this  the  famous  John  Mufchenibroek ,  Profeffor  in  the 
Academy  of  Utrecht ,  has  taken  a  vaft  deal  of  pains,  and  that  with  very  good 
fuccefs.  Let  us  fuppofe  a  number  of  Loadftones  equally  powerful  to  be  fuf- 
pended  fo  as  to  be  in  the  fame  a  fpherical  furface,  and  fo  near  one  another 
as  to  be  juft  ready  to  feel  each  other’s  reciprocal  attraction  :  Let  us  then  ima¬ 
gine  them  all  to  be  brought  very  gently  towards  the  Center  of  the  Sphere, 
and  confequently  nearer  to  one  another.  Would  not  they  then,  if  there  was 
a  hundred  of  them,  be  all  put  immediately  into  a  furprizing  motion  ?  Suppofe 
again,  that  at  a  certain  diftance  they  were  all  perfectly  at  reft;  and  then 
conceive  one  Loadftone  fituated  in  the  Center  of  the  Sphere  :  certainly,  in  that 
very  inftant  of  time  there  would  arife  a  very  extraordinary  motion  in  all  the  others 
together,  not  one  of  them  keeping  their  pofition,  though  they  were  all  abfolutely 
quiet  before.  And  when  thefe,  again,  began  to  come  towards  the  Center, 
the  motion  would  grow  greater  at  every  diftance,  and  be  very  different  from 
what  it  was  juft  before  ;  fince  the  aCtion  produced  between  the  attracting,  and 
repelling  Poles,  would  continually  vary  in  every  point  of  approach.  The 
fame  thing  might  be  demonftrated  in  the  Air, and  a  great  many  other  Bodies,  but 
this  Example  is  fufficienu  Suppofing,  now,  fuch  a  power  as  this,  or  perhaps 
a  greater,  to  be  implanted  in  the  Elements  of  Fire-,  it  will,  then,  be  poftible, 
that  the  force,  which  they  fcarcely  had  at  all  when  afunder,  may  be  exceed¬ 
ingly  increafed  when  they  are  collected  together;  and  hence  the  Fire  in  the 
Focus  may  be  vaftly  more  intenfe  on  account  of  the  nearnefs  of  its  particles, 
than  of  their  number.  And,  indeed,  the  truth  of  this  doCtrine  has  been  a  good 
while  certainly  confirmed  by  the  following  Obfervation.  If  the  Thermometer,  in* 
an  open  place,  irradiated  by  the  Sun  at  noon  in  a  cold  Winter’s  day,  ftands  at 
the  degree  20;  and  at  the  fame  time  your  furnace  ftones  inftantly  melt,  and 
vitrify  in  the  Focus  of  Vilett\  Speculum  ;  what  do  you  imagine  would  be  the 
confequence,  fhould  the  Thermometer  be  placed  in  the  Axis  of  the  Speculum 
five  inches  diftant  from  the  Focus  ?  In  all  probability  you  would  expeCt  fome 
extraordinary  effeCt ;  and  yet  by  Experiment  we  find  that  there  is  fcarcely  a 
Heat  there  of  190  degrees.  Does  it  not,  then,  hence  appear  evident,  that  And  in  Fire 
this  vaft  difference  of  Heat  cannot  arife  from  condenfation  alone,  but  that  Uldf' 
there  muft  likewife  fome  new  agitation  be]  excited  in  the  particles  them- 
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felves  from  the  nearnefs  of  contact?  But  fince  we  have  made  it  dear,  from 
what  has  formerly  been  laid  down,  that  it  is  the  peculiar  property  of  Fire 
to  expand  both  itfelf,  and  all  the  Bodies  it  ads  upon  •,  it  is  poflible,  that 
this  quality  may  be  vaftly  increafed  by  this  collection  of  the  particles  of  Fire 
into  one  place:  And  hence,  perhaps,  its  cauftic  power  may  in  a  moment  be  fo 
prodigioufly  augmented. 

fLaftiy,  be-  But  laftly,  we  are  not  yet  certain  whether  the  power  by  which  the  parts  of 
don’t  know  ^e  '^Pecu^m  refled  thefe  igneous  Rays,  is  as  great  about  the  Axis,  to  which 
the  efficacy  the  Rays  fall  parallel,  as  it  is  in  the  other  parts  of  the  furface  that  are  more 
ture^dif-2"  diftant »  and  hence,  till  this  is  afcertained,  we  may  fairly  doubt,  whether  all 
;fee:n  the  Rays  refleded  from  the  Speculum,  and  colleded  in  the  Focus ,  meet  there 
w,ch  equal  a  force,  that  we  may  venture  to  afiert,  that  the  Fire  excited  there  is 
proportionable  to  the  number  of  the  united  Rays. 

Coro  l.  8. 

a  method  of  I  have  taken  a  great  deal  of  pains  to  difcover,  if  poflible,  a  method  by  which 
S^Sire.  we  rn’g^lC  determine  fomething  certain  in  this  point  :  And  at  lad  it  appeared, 
'that  if  any  part  of  the  Speculum  is  covered  with  an  opake  black  Body,  the 
Rays  from  all  the  other  parts  of  the  Speculum  that  are  open,  will  neverthelefs, 
beconftantly  colleded  in  the  Focus  without  any  aberration^  nor  does  it  at  all  fig- 
nify  which  part  of  the  concave  is  covered.  If  we  conceive,  now,  the  whole 
aperture  to  be  covered  with  a  circular  brafs  plate ;  then  nothing  will  be  received, 
nor  any  thing' refleded.  But  as  we  can  divide  this  Circle  from  the  Center  into  as 
many  equal  parts  as  we  pleafe,  we  may  by  this  means  exclude,  or  admit, 
what  quantity  we  have  a  mind  of  the  rays  that  fall  upon  this  circular  Area. 
And,  hence,  the  proportion  of  the  admitted  Rays,  to  the  whole  that  were 
before  received  upon  this  plate,  we  can  determine  at  pleafure.  Thus,  therefore, 
we  can  colled  in  the  Focus,  half,  a  third,  a  thoufandth,  or  any  other  part  of 
the  Rays  •,  and  then,  by  comparing  the  degrees  of  Heat  produced  in  the 
Focus  by  thefe  different  quantities,  may  be  able  to  difcover,  whether  the  force 
of  the  Fire  thus  generated,  is  always  in  proportion  to  the  number  of  Rays 
united  in  the  Focus,  or  depends  upon  fome  other  law.  By  this  method,  then, 
all  the  Rays  of  Light  that  fall  upon  the  whole  aperture  of  Vilet? s  Speculum 
may  be  divided  in  any  Ratio,  in  which  we  can  geometrically  divide  a  circle 
and  the  efficacy  of  the  Fires  they  excite  in  every  proportion  may  be  thus 
examined. 

Corol.  9. 

in  order  to  If  by  proper  Experiments,  therefore,  it  was  known,  what  part  of  this  brafs 
.determine  circular  plate  muff:  be  open  to  admit  juft  Rays  enough  to  make  Water  boil 
4ts  povver‘  when  placed  in  the  Focus ;  and  this  aperture  fhould  afterwards  be  very  gra¬ 
dually  inlarged  till  the  focal  Fire  would  raife  the  Mercury  in  the  Barometer 
to  the  degree  424:  Then,  this  degree  of  Heat  would  be  double  the  former, 
as  far  as  it  difcovers  itfelf  by  this  dilatation  of  the  Mercury.  We  might, 
then,  examine  the  proportion  of  this  laft  aperture  to  the  former,  which  pro¬ 
duced  only  half  as  much  Heat  ;  and,  hence,  by  comparing  the  Arece  of  thefe 
apertures  thus  difcovered,  and  the  effects  of  the  cauftic  powers  we  obferved 
from  each  of  them,  we  might  at  laft  be  able  to  determine,  how  much  of  this  force 
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pends  upon  the  quantity  of  the  Rays,  and  how  much  on  this  coardbation  of 
them  into  a  fmaller  fpace,  and  the  reduction  of  the  Elements  of  Fire  into  a 
nearer  union.  And  this,  as  it  would  be  of  very  great  fervice  in  furnifhing  us 
with  proper  materials  for  a  Hiftory  of  Fire,  it  feems  plainly  to  demonftrate 
that  the  intenfenefs  of  this  Fire,  is  not  owing  only  to  the  number  of  the  Rays, 
but  to  their  proximity  likewife,  by  which  the  force  of  the  particles  of  Fire  is 
continually  increafed  :  A  few  Experiments,  at  leaft,  that  have  been  made  with 
this  view  -with  concave  glafs  Speculums  induce  us  to  be  intirely  of  this  opinion. 

Thus,  then,  we  have  fufficiently  explained  the  greateft  force  of  Fire  that  has 
ever  yet  been  difeovered  *,  which ,  in  very  cold  weather,  is  produced  in  one 
fimple  manner  by  that  quantity  of  folar  Rays  that  paffes  through  a  Circle  of 
three  feet  feven  inches  diameter.  Had  thefe  Rays,  now,  proceeded  on  with¬ 
out  meeting  with  any  obftacle,  they  would  have  excited  but  a  fmall  degree  of 
Heat  in  the  Air ;  and  if  they  had  conftantly  kept  on  in  the  fame  direction 
through  an  Air  growing  gradually  finer  and  finer,  the  Heat  caufed  by  them 
would  have  grown  lefs  and  lefs  by  degrees,  till  at  laft  perhaps  it  would  have 
been  diminifhed  to  a  greater  degree  of  Cold  ,than  was  ever  yet  difeovered. 

Hence,  then,  we  fee  plainly  what  wrong  notions  perfons  generally  have  of  the 
nature,  and  adtion  of  Fire  *,  fince  it  evidently  appears,  that  the  difference  be¬ 
twixt  the  intenfeft  Heat  that  we  are  hitherto  acquainted  with,  and  the  ex- 
tremeft  Cold,  is  caufed  purely  by  the  adtion  of  a  refitting  Body.  And,  .hence 
again,  we  may  almoft  venture  to  infer,  as  we  did  before,  that  Fire  is  equally 
diffufed  through  all  Bodies,  and  every  part  of  fpace ;  and  that  its  activity  does 
not  appear,  except  when  it  meets  with  fome  refiftance.  As,  the  aperture, 
now,  of  the  Speculums  we  have  been  treating  of  may  be  conftantly  increafed  j 
hence,  the  ftrength  of  the  focal  Fire  may  be  augmented  in  infinitum. ^ 

C  O  R  O  L.  IO. 

No  body  has  ever  yet  difeovered  a  ftronger  Fire  in  any  place,  than  that  Attrition 
which  is  colledted  by  Vilett’s  Speculum  *  for  that  which  is  generated  by  Tfichirn -  ^ed"ceos/th^ 
baufen' s  burning  glaffes  is  not  fo  great.  Hence,  the  effedt  of  the  greateft  Fire  grSeftVkS 
that  we  know  of,  is  the  turning  Flint  into  Glafs  in  a  moment,  in  Vilet?  s  Focus . 

A  greater  effedt  than  this  has  never  yet  been  obferved ;  for  though  Lightning, 
has  fometimes  inftantly  melted  Iron,  yet  it  never  has,  to  my  knowledge,  vi¬ 
trified  either  Stones,  or  Metals.  The  vaft  violence,  therefore,  of  the  Fire  in 
this  Focus  we  cannot  confider  without  wonder,  and  aftonifhment :  And  yet  I 
afiert,  that  this  very  fame  effedt  of  vitrification,  may  be  at  once  produced  in 
the  coldeft  places,  and  by  the  coldeft  Bodies,  without  the  affiftance  of  any  Sun, 

Light,  Focus,  or  combuftible  matter  •,  and,  hence,  that  the  ultimate  effedt 
of  the  moft  intenfe  Fire  is  always  and  every  where  producible,  even  in  the 
darkeft  and  coldeft  parts  of  fpace.  And  this  is  evident ;  for  if  in  the  fharp- 
eft  Winter-night,  you  ftrike  a  choice  Flint  againft  a  piece  of  well  tempered 
Steel,  you  may  by  that  means  always  procure  exceeding  lucid,  vivid  fparks, 
which  make  a  whizzing  noife  as  they  fly  through  the  Air.  Now  if  you  catch 
the  Corpufcles  thus  (truck  off,  upon  a  clean  paper  underneath,  you  will  find 
them  to  be  glafs  Spherules,  compofed  either  of  the  melted  Flint,  or  Steel,  or 
both  together,  and  formed  into  this  figure  by  their  rotation  through  the  Air. 

Hence,  therefore,  we  are  certain,  that  the  force  of  the  Fire  generated  here, 

U  '  xnuft 
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mud  have  been  ftrong  enough  to  have  reduced  thefe  exceeding  hard  Corpufcles  to 
fuch  a  fluid  (late,  that  they  might  by  this  equable  rotation  through  the  fofc 
Air  be  reduced  into  thefe  fpherical  Bodies,  which,  upon  examination,  we  find  to 
be  perfectly  of  a  glafiy  nature.  But  the  turning  Stones  and  Metals  into  Glafs, 
is  al moll  the  greatefl:  and  ultimate  effed  of  the  ftrongefl:  Fire;  fo  that  hence 
it  appears,  that  the  adion  of  this  momentaneous  percufiion  is  as  efficacious,  as 
that  of  the  molt  violent  cauftic  Speculum.  If  a  prodigious  large  choice  Flint, 
therefore,  fhould  be  flruck  againft  an  exceeding  great  Body  of  Steel,  what  a 
Fire  might  be  inftantly  produced  ?  Thus,  then,  I  have  explained  a  fecond  me¬ 
thod  by  which  the  greatefl;  degree  of  Fire  may  be  readily  generated ;  viz.  by 
colleding  the  parallel  Rays  of  the  Sun  into  a  very  fmall  point  by  reflexion. 


Experiment  XVI. 


The  pro¬ 
duction  of 
Fire  dioptri- 
caily. 


The  greatefl 
known. 


If  the  fame  Fire,  thus  determined  into  a  Parallelifm  by  the  Sun,  falls  upon 
a  very  pellucid  glafs,  nicely  polifhed,  and  perfectly  fpherical,  it  will  be  col¬ 
lected  in  a  Focus  that  burns  very  violently. 

The  truth  of  this  has  a  long  time  been  difcovered  ;  but  it  never  appeared  more 
accurately  than  by  the  glaffes  of  Mr.  Ffchirnhaufen  in  the  poffeflion  of  the 
Duke  of  Orleans ,  which  were  made  ufe  of  in  the  Palace  Garden  on  purpofe  to 
try  fome  Experiments  concerning  the  nature  of  Fire.  An  hiftorical  account, 
therefore,  of  this  affair  can’t  here  be  omitted  ;  as  it  vyill  give  us  a  considerable 
light  into  the  properties  of  Fire,  the  effeds  produced  by  thefe  glaflfes  being  the 
greatefl:  that  were  ever  produced  by  any  of  the  fame  kind.  See  Mem.  de  I1  Ac. 
Roy  def.  Sc.  1699,90,  1700,  128.  1702,.  34. 

The  biggefl:  glafs  is  of  a  circular  figure,  four  feet  in  diameter,  and  convex*  on 
both  fides  ;  and  if  it  isdiredly  oppofed  to  the  Sun  in  the  fummer  time  betwixt 
nine  in  the  morning  and  three  in  the  afternoon,  when  the  Air  is  clear,  and 
freed  from  its  Water  by  preceding  Rains,  it  produces  a  Focus  at  twelve  feet 
diftance  from  the  glafs,  whofe  Diameter  is  an  inch  and  a  half.  This  is  what 
Mr.  'Tfchirnhaufen  made  ufe  of  himfelf. 

If  combuflible  Bodies  are  placed  in  this  Focus  they  take  fire  immediately; 
Lead  is  foon  melted ;  and  Bricks  are  vitrified,  if  they  continue  there  a  good 
while.  Now  from  thefe  effeds  compared  with  thofe  of  Vilet? s  Speculum  we 
may  draw  the  following  Corollaries. 


C  O  R  O  L.  I. 

Thecatop-  The  Diameter  of  the  circular  aperture  of  Vilet? s  Speculum  is  43  inches; 
dioptrical*1  hence,  ^  circumference,  -f*-  inches.  T  he  Diameter  of  the  Circle  of  Tfchirn- 
Firfcom-  kaufen’ s  Convex,  is  48  inches  its  circumference,  therefore,  inches: 

?arcd.  Confequently,  the  quantity  of  the  incident  Rays  upon  the  Circle  of  Ffchimr 
baufen's  glafs,  is  to  the  fame  upon  ViletC s  Speculum ,  as  2304.  to  1849  ;  and 
yet  the  adion  of  Vilette' s  Speculum  is  much  quicker,  and  a  great  deal  mote 
violent,  than  that  of  this  glafs  Lens  of  Ffchirnhaufen , 

COROL.  2. 

Theeatop*  Hence  it  appears  evident,  that  Catoptrics  rightly  improved  is  better  fuited 
fowerS°re  t0  §ive  us  t^le  incident  Rays  in  their  full  force  by  reflexion,  than  Dioptrics, 
*  '  with  the  utmofl  advantages,  is  by  refradion ;  and,  therefore,  that  a  great 

many  Rays  are  loft  when- we  endeavour  to  colled  them  by  diaphanous  burning 
glaffes*  3  Cor  ol. 
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Co  R  O  L.  g. 

But  how  great  now,  likewife,  is  the  difference  of  their  Foci?  The  Area  Becaufeit 
of  the  circular  aperture  of  Viletf s  Speculum  is  fquare  inches-,  its  Raites the 

Focus  fquare  lines.  The  Area  of  the  Circle  of  Tfchirnhaufen’s  Lens  is 
Square  inches,  the  Locus  of  it,  fquare  lines  :  And,  therefore,  the 
Focus  of  the  Speculum  is  to  the  Focus  of  the  Lens ,  as  1,  is  to  9  .  whence  it  ap¬ 
pears,  again,  that  the  method  of  generating  Fire  by  reflexion,  is  more  power¬ 
ful  than  by  refra&ion.  This  cauftic  power,  therefore,  may  be  carried  to  a 
greater  height  by  opake  Speculums  than  by  tranfparent  Lens's:  For  an  orbi¬ 
cular  Lens  of  four  feet  diameter,  is  almoft  the  greateft  that  the  Workers  in 
Glafs  could  ever  yet  make,  on  account  of  the  conftruftion  of  their  Furnaces  ; 
whereas  the  formation  of  Speculums  is  not  as  yet,  perhaps,  arrived  to  its 
greateft  perfection  though  we  have  no  very  great  reafon,  indeed,  to  expect 
otherwife.  For  who,  that  judges  juftly  of  things,  don’t  reflect  with  fome 
regret,  that  no  Prince  fhould  think  it  worth  while  to  reward  the  induftry 
of  thefe  confummate  Artifts  in  a  handfome  manner,  and  encourage  them  to 
farther  Improvements?  But  this  is  the  hard  fate,  that  the  molt  beautiful 
Arts  are  frequently  expofed  to. 

Experiment  XVII. 

The  noble  Tfchirnhaufen ,  however,  not  being  fatisfied  with  the  preceding  The  greateft 
Experiment,  began  to  think  of  contracting  the  former  Focus  into  a  narrower  p°£ricaI 
compafs,  and  by  this  clofer  union  of  the  Rays  rendering  its  cauftic  power 
more  intenfe.  For  this  purpofe,  therefore,  he  made  ufe  of  a  fmaller  glafs 
Lens,  the  Segment  of  a  leffer  Sphere,  which  being  placed  directly  parallel  to  the 
former,  received  all  the  Rays  that  were  collected  by  that  larger  one,  and  wero 
proceeding  on  to  its  Focus ,  and  contracted  them  into  a  circular  fpace  of  only 
eight  lines  diameter  ;  and  confequently,  by  this  new  contraction,  reduced  thefe 
Rays  from  an  Area  of  81  lines  fquare,  to  one  of  16.  But  though  by  this 
method  he  brought  them  into  a  nearer  union  yet  he  loft  a  great  many  Rays 
by  this  fecond  refraction  ;  though  this,  however,  did  not  hinder  but  that  the 
cauftic  power  of  this  latter  Focus ,  was  ftronger  than  the  former.  And  this 
was  the  ultimate  effect  of  the  fkill  of  the  celebrated  Lfchirhaufen.  Thus  then. 
Gentlemen,  I  have  endeavoured  to  explain  to  you  as  fairly  and  clearly  as 
poflibly,  the  moft  efficacious  methods,  hitherto  difcovered,  of  generating  Fire 
by  the  affiftance,  both  of  the  catoptrical,  and  dioptrical  Science.  I  imagine, 
however,  that  you’ll  expect  as  Chemifts,  that  I  fhould  lay  before  you  the  fur- 
prizing  alterations  that  Bodies  undergo  when  they  are  expofed  to  the  power  of 
thefe  Glaffes,  for  producing  of  which,  you  will  perceive  there  is  no  need  of  any 
grofs  Fire,  though  thefe  effects  are  much  greater  than  ever  were  brought  about 
by  the  moft  violent  Glafs-houfe,  Docimaftic,  or  Metallurgic  Furnaces.  Nor  let 
any  one  take  it  amifs,  that  I  relate  here  thofe  things,  that  may  be  found  in  the 
Memoirs  of  the  Academy  of  Sciences :  Thefe  Books  are  not  in  every  body’s 
hands,  and  I  am  at  prefent  profeffedly  treating  of  Fire.  The  chief,  then,  are 
as  follow. 

1.  Moift  boughs  of  green  trees,  or  wood  foaked  in  Water,  held  in  this  Focus,  Thepnnd- 

take  fire  in  a  moment,  and  confume  in  Flame,  Smoke,  and  Allies,  ShaRw.0 

U  2  '  2.  Water 
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2.  Water  contained  in  a  fmall  veflel,  begins  to  boil  in  this  Focus  immediately. 
And  I  wifli  it  had  been  tried  by  Fahrenheit's  mercurial  Thermometer,  whether 
whilk  it  boiled  in  that  place  it  was  hotter  than  ufual ;  that  thus  we  might  have 
feen  whether  the  intenfe  force  of  this  focal  Fire,  could  communicate  to  boiling 
Water  a  greater  degree  of  Heat,  than  any  other  Fires,  in  all  which  it  is  con- 
kantly  obferved  to  grow  equally  hot. 

3.  Thin  plates  of  Metal  placed  in  this  Focus,  do  not  melt  immediately,  but 
gradually,  after  they  are  heated  to  a  certain  degree.  And  if  they  are  fo  thick, 
that  the  force  of  the  Fire  can’t  penetrate  quite  through  the  plate,  they  won’t 
very  eafily  be  melted  at  all. 

4.  Bricks  burnt,  or  dried  in  the  Sun,  Talc  itfelf,  and  other  Bodies,  grow 
red  in  a  moment,  and  foon  after  run  into  Glafs. 

5.  Sulphur,  Pitch,  and  Refin  are  melted  though  they  lie  under  Water. 

6.  A  thin  piece  of  wood  covered  with  Water,  and  expofed  to  the  krongek 
Focus  a  good  while  in  fummer  time,  feems  perfe&ly  intire  if  you  look  on  the 
outward  parts  of  it,  but  if  you  break  it,  it  appears  burnt  within,  and  turned 
to  a  coal.  Now  this  very  extraordinary  Phenomenon  feems  to  me  evidently  to 
indicate,  that  this  intenfe  Fire  cannot  heat  Water  beyond  a  certain  degree  *, 
which  being  lefs  than  that  which  will  fet  fire  to  wood,  it  prevents  the  Focus 
from  burning  the  wood  in  thofe  parts  that  are  contiguous  to  the  Water. 

7.  If  the  fubkance  to  be  examined  is  fixed  upon  a  very  black  Body,  the 
power  of  the  Focus  is  vakly  increafed. 

8.  If  Metals,  or  other  Bodies,  are  laid  upon  charcoal  made  of  green  wood,  and 
not  thoroughly  dried,  they  will  be  melted  in  the  twinkling  of  an  eye,  throw 
out  fparks,  and  fly  off.  Lead,  and  Tin,  melt  foonek  of  all,  fume,  calcine^ 
vitrify,  and  difappear. 

9.  The  Afhes  of  all  kinds  of  vegetable  are  turned  to  Glafs  immediately. 

10.  If  a  pretty  large  Mafs  is  expofed  to  this  Focus,  it  frequently  happens* 
that  this  Fire  won’t  put  it  in  fufion  *,  but  if  you  reduce  the  fame  to  Powder, 
k  generally  melts  pretty  eafily  :  Ifitfhould  kill,  however,  obftinately  refi.fi:  fu¬ 
fion,  it  may  readily  be  effedted  by  mixing  of  fome  forts  of  Salt  with  it. 

11.  All  Bodies,  that  are  black,  and  continue  fo  in  this  Focus,  fuffer  the  great- 
ek  alterations  there:  Thofe  that  are  white  when  they  are  put  into  it,  and  af¬ 
terwards  grow  black  there,  are  chang’d  with  more  difficulty,  and  not  under  a, 
longer  time  :  Thofe  that  are  black  when  they  are  expofed  to  this  Focus,  and 
afterwards  grow  white  in  it,  refift  its  force  kill  much  more  powerfully,  efpe- 
cially  if  they  become  white  after  they  are  put  in  fufion  :  But  thofe  that  con¬ 
tinue  perfe&ly  white  in  this  intenfe  Heat,  undergo  the  leak  alteration  of  all  > 
as  Lime,  Englijh  Chalk,  and  Flint. 

12.  All  Metals  plac’d  in  this  Focus ,  in  a  China  veflfel  that  is  not  glaz’  d,  vi¬ 
trify  immediately,  if  you  take  care  to  heat  the  veflel  leifurely,  that  the  fudden. 
force  of  the  Fire  don’t  break  it,  and  it  is  itfelf  fo  thick,  that  it  won’t  be  melted. 

13.  If  the  matter  to  be  examin’d  by  this  Fire  is  placed  in  a  large  glafs  Ma- 
trafs,  and  the  Focus  is  fo  carefully  directed,  that  it  ffiall  affedl  this  matter,  but 
not  the  Glafs  through  which  it  paflfes,  then  the  Phenomena  that  are  produced/ 
upon  this  matter  within  the  Glafs,  will  be  very  furprizing. 

14.  Nitre  contained  in  fuch  a  veflel,  and  adled  upon  by  this  Fire,  grows 
perfe&ly  volatile  in  the  leak  inkant  of  time,  and  then  is  intkely  changed  into 

3  a  volatile 
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a  volatile  Spirit  of  Nitre.  This  effedt  now  is  fo  much  the  more  wonderful,  be- 
caufe  Nitre,  when  it  is  melted  by  other  Fires,  fcarcely  undergoes  any  altera¬ 
tion,  but  runs  juft  like  Water  ;  and  before  it  can  be  reduced  by  Fire  into  a 
Spirit,  it  always  requires  a  mixture  of  fome  earthy  Body  with  it,  or  an  addition 
of  true  Oil  of  Vitriol,  or  its  Calx,  in  which  there  ftill  remains  fome  portion  of 
Oil :  Here  we  fee  the  fame  thing  effected  without  any  mixture  at  all. 

15.  The  light  of  the  brighteft  full  Moon  being  colledted  by  this  Glafs,  gives 
an  exceeding  lucid  Focus ,  but  not  the  leaft  indication  of  Heat. 

1 6.  It  moves,  agitates,  and  drives  about  almoft  all  Bodies,  even  in  vacuo  it- 
felf,  tho’  fometimes  not  without  exceeding  great  danger. 

From  thefe  Experiments,  then,  and  a  great  many  more,  it  appears,  that 
this  Focus  of  Ffchirnhaufen  is  weaker  than  Vilette' s,  but  that,  neverthelefs,  it 
is  much  better  fuited  to  the  examination  of  Fire  by  its  effects. 

C  o  r  o  l.  r. 

If  Water,  or  pieces  of  Ice  in  the  Atmofphere,  fhould  by  any  phyfical  caufes  Dioptrical 
be  fo  roll’d  up  into  a  globular  Cloud,  as  to  form  a  pellucid  Sphere,  tho’  its  ^  111  tho 
figure  continued  ever  fo  ihort  a  time;  then,  this  being  irradiated  by  the  Sun, 
might  in  an  inftant  produce  a  Focus  much  more  violent  than  Tfchirnhauferi* s ; 
which  would  be  at  the  diftance  of  a  femi-diameter  of  the  Sphere  on  that  fide 
averfe  to  the  Sun  :  The  Air,  therefore,  would  be  there  vaftly  rarified,  and  hence, 
again,  muft  arife  very  fudden  and  furprizing  Phenomena.  For  whoever  con- 
fiders  the  perfedt  transparency  of  Water  raifed  into  the  upper  regions,  and  re- 
fledts  at  the  fame  time  on  the  vaft  quantity  that  often  fills  in  fhowers  in  a  very 
ihort  time,  will  eafily  underftand  from  Dioptrics,  what  muft  be  the  confequence, 
fhould  it  be  formed  into  a  very  large  Sphere. .  If  we  imagine,  again,  the  Rays  - 
thus  falling  upon  fuch  a  Sphere  to  pafs  through  it,  and  by  this  means  to  caufe 
a  vaft  Light  and  Fire,  behind  the  Sphere,  in  a  line  that  pafies  through  its  cen¬ 
ter  and  that  of  the  Sun  ;  whilftat  the  fame  time  there  appears  nothing  but  thick 
darknefs  on  that  part  that  the  Sun  fhines  upon:  Perhaps,  it  will  not  feem  im¬ 
probable  that  this  is  the  cafe,  when  fome  parts  of  the  Heavens  appear  terri-: 
ble  black,  and  foon  after  break  out  into  prodigious  Thunder  and  Lightning. 

Rut  this  fpherical  figure  of  thefe  Clouds  will  in  a  particular  manner  produce  a 
very  confiderable  difference  in  the  Light  and  Heat  of  the  Spaces  intercepted  '< 
betwixt  thefe  Spheres  and  that  of  the  Spheres  themfelves :  Hence,  therefore, 
very  fudden  and  extraordinary  appearances  muft  ariie  one  moment,  and  va- 
nifh  again  the  next,  from  thefe  fwift  changes  that  happen  in  the  Air  ;  which 
in  fome  places  will  be  rarefied  and  ignited,  whilft  in  others,  at  the  fame  inftant, 
it  is  condenfed  and  refrigerated.  But  thefe  hints  are  fufficient ;  -  if  you’ll  care¬ 
fully  attend  to  the  Phenomena  of  Meteors,  by  means^  of  this  principle,  of 
yourfelves,  you  will  eafily  underftand  them. 

Corol.  2.' - 

On  this  occafion,  Gentlemen,  I  can’t  help  reminding  you  againof  what  I  have  Flre  greattf/. 
taken  notice  of  elfewhere,  vfe.  that  Metals  vitrify  much  fooner,  and  more  in-  andawre 
timately  by  the  foie  attrition  produced  by  ftriking  Flint  againft  Steel,  than  by  ^^at- 
this  double  Dioptrical  Focus ,  which  is  the  ftrongeft  of  this  kind,  that  we  are 
acquainted  with.  The  truth  of  this  is-  evident:  For  Viletfa  Focus  is  much  more  GJ2J£, 

powerful  • 
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powerful  than  Tfchirnhau fen's  j  and  yet  iron  is  fooner  turn’d  into  Glafs  by  per« 
cuffion,  than  it  is  even  by  that.  Hence,  therefore,  we  fee  plainly,  that  the 
power  of  attrition  in  elaftic  Solids  is  vafily  great. 

Co  ROL.  3. 

No  need  of  And  hence,  I  infer,  that  there  is  no  need  of  any  adion  of  the  Sun,  that  we 
any  matter  are  at  prefent  acquainted  with,  to  produce  the  ftrongett  Fire,  that  has  ever 
tothemoft1  difcovered  itfelf  by  the  quickeft  and  mod  powerful  effed  •,  nor  is  there  any 
interne  Fire,  inflammable  matter  neceflary  to  put  into  fufion,  intimately,  and  in  an  inftant, 
that  Metal,  which,  of  all  others,  is  melted  with  the  greateft  difficulty,  ef- 
pecially,  if  when  the  Experiment  is  made,  it  is  exceeding  cold,  and  in  a  very 
cold  place;:  Nor  for  this  purpofe  do  we  Hand  in  need  of  any  melting  Furnace, 
or  fo  much  as  a  veflel  to  contain  it.  All  which  paradoxes  are  plainly  con¬ 
firmed  by  this  common  way  of  ftriking  Fire. 

COROL.  4. 

perhaps  the  Ihave  been  a  great  while  in  doubt,  whether  I  ffiould  venture  to  publifh  an  opi- 
em'itdfuch<1°C  nion,  which  I  have  long  revolved  over  and  over  in  my  own  mind  ;  in  dependance, 
however,  upon  your  candour,  I’ll  take  the  liberty  to  do  it.  It  feems  probable 
then,  that  the  Sun  does  not  in  reality  emit  any  igneous  matter,  to  which  we  can 
afcribe  any  of  the  actions  of  Fire  that  fall  under  our  obfervation  ;  but  that  it 
has  only  a  power  of  determining  the  pre-exiftent  Fire  into  parallel  right  lines, 
without  making  the  lead:  addition:  And  hence,  that  the  very  fame  quantity  of 
Fire  being,  after  it  has  obtained  this  direction,  colleded,  either  by  reflexion, 
or  refradion,  produces  all  the  effects  by  this  union  of  the  Rays  that  were  before 
difperfed,  and  the  new  power  which  they  gain  in  confequenceof  it.  But  before 
I  proceed,  give  me  leave,  by  an  eafy  Example,  to  illuflrate  this  affair,  which  it 
is  poflible,  to  perfons  that  are  prejudiced  againfl  this  opinion,  may  appear 
fomething  obfcure.  Let  us  take,  then,  a  hollow  brafs  Cube,  whofe  lides  are 
three  feet  fquare  •,  three  of  which  fuppofe  clofe,  and  the  other  open :  Let  the  open 
flde  of  this  Cube  be  turned  diredly  to  the  Sun,  but  be  covered  with  a  white 
paper ;  and  in  its  cavity  let  there  be  placed  one  of  Fahrenheit's  Thermometers, 
made  with  Spirit  that’s  very  eafily  affeded  with  the  leaft  degree  of  Heat.  So 
long,  then,  as  the  Paper  hinders  the  Sun  from  fhining  into  the  Cube,  fo  long 
will  there  be  a  great  degree  of  Cold  there,  if  the  feafon  at  that  time  is  very  cold! 
Let  the  Paper,  now,  be  at  once  taken  away,  and  that  very  moment  the  whole 
cavity  of  the  Cube  will  be  irradiated  by  the  Sun,  and  the  meafure  of  the  in- 
creafed  Heat  will  be  determined  by  the  Thermometer  that’s  fix’d  there.  The 
Philofophers  now  afiert,  that  the  Fire  that  produces  this  new  Heat,  is  emitted 
from  the  Body  of  the  Sun  with  an  inconceivable  velocity.  On  the  other  hand, 
it  feems  probable  to  me,  that  the  Sun  does  no  more  now,  than  it  did  before, 
and  indeed,  than  it  always  does,  and  that  is,  it  determines  what  we  call  Fire 
into  right  lines,  when  it  meets  with  no  opake  Body  to  intercept  its  power  : 
And  hence,  that  the  Fire  in  this  Cube  remains  exadly  the  fame  that  it  was  be¬ 
fore,  and  has  only  received  a  new  redilineal  diredion  towards  that  fide  of  the 
Cube  that  is  oppofite  to  the  open  one  ;  whereas  the  Fire,  whilfi:  the  Cavity  was 
cover’d  with  the  Paper,  exerted  its  force  equally  upon  all  fix.  In  this  manner, 
£hena  I  imagine  the  Sun  equably  heats  this  whole  Space,  this  fide  in  particular. 
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and  caufes  this  difference  in  the  Thermomer,  purely  by  this  determination, 
without  the  lead  addition  of  any  new  matter.  But  again,  fuppofe  Viletti $  Spe¬ 
culum  to  be  dire&ed  to  the  meridian  Sun,  but  to  be'  cover’d  with  a  very  white 
linnen  Cloth  f  then,  there  will  be  no  more  Fire  or  Heat  in  the  Cavity  betwixt 
this  covering  and  the  Speculum ,  than  there  is  any  where  elfe.  Now  remove 
this  Vail,  and  in  an  inftant  the  Fire  that  was  in  the  cavity  of  the  Speculum , 
and  tended  every  way  equally,  is  driven  in  parallel  lines  upon  its  concave  Sur¬ 
face,  and  thence  being  refle&ed  into  the  Focus,  produces  a  molt  violent  Fire 
there,  which,  in  reality,  did  not  proceed  from  the  Sun  :  Nor  is  there,  indeed, 
either  more  or  lefs  Fire  than  before,  but  only  it  is  determined  in  a  different 
manner.  In  a  refra&ing  Lens  too  the  cafe  is  exa&ly  the  fame.  Hence,  then, 
neither  the  Fire  excited  by  attrition,  or  produced  by  this  Speculum ,  or  Lens, 
would  upon  this  fuppofition  depend  at  all  upon  the  Sun  with  regard  to  its  matter. 

COROL.  5. 

What  now  is- the  greateft  degree  of  Fire  that  human  fkill,  and  induftry,  can  a  phyikai 
at  prefent  produce  ?  Why,  from  what  has  been  laid  down,  it  plainly  appears,  ^odudng1 
that  it  would  be  in  that  place  where  the  Focus  of  Vilette ,  and  the  ftrongeft  of  the  greateft 
Tfchernhaufen  fhould  be  made  to  meet  together  in  an  oppofite  diredtion,  and  Fire‘ 
coincide.  For  fince  the  Focus  of  the  Speculum  is  in  the  open  Air,  and  in 
a  point  of  its- Axis  three  feet  and  a  half  diftant  from  its  Vertex  ;  hence,  this 
Apparatus  of  Ffchirnhaufen  may  be  fo  placed  between  the  Speculum  and  the  Sun, 
in  the  Axis  of  both  of  them,  that  this  dioptrical  Focus  fhall  exadtly  unite  with 
the  former  catoptrical  one,  and  that  without  at  all  preventing  the  Solar  Rays 
from  falling  upon  the  Speculum .  In  this  place  of  concourfe  then  will  be  found 
the  molt  intenfe  Fire,  that  human  art  at  prefent  is  capable  of  exciting.  I  coiv 
fefs,  indeed,  that  the  force  of  this  vafl  Fire  can’t  conveniently  be  directed  up¬ 
on  any  Bodies  placed  in  the  Focus,  for  more  than  a  moment;  fince  as  foon  as 
ever  they  are  melted,  they  will  drop  out  of  it The  greateft  poftible  Fire,  how¬ 
ever,  is  thus  determined.  If,  then,  it  is  no  ways  repugnant  to  nature,  that 
the  globular  and  concave  Clouds  of  Ice  may  have  their  Foci  united  together  in  * 
the  manner  juft  mentioned,  what  prodigious  effedfs  may  thence  be  produced  ?. 

Corol.  6. 

Suppofe,  now,  this  greateft  Fire  to  be  really. excited  in  the  place  defcribed  ;  Which  con¬ 
it  will  then  continue  there  fo  long  as  the  Axis  of  the  Sun,  dioptrical  Glafles,  wTiiew?^ 
and  Speculum ,  remain  in  the  fame  right  line,  and  the  diftance  between  the  Spe-  ?*- 
tulum  and  the  Glaftes  is  not  altered.  And,  hence,  if  thefe  inftruments  could  be  ' 
kept  in  the  fame  fituation,  and  at  the  fame  time  be  contrived  to  move  in 
fuch  a  manner,  as  to  be  always  diredtly  oppofed  to  the  Sun  ;  then  this  immenie 
Fire  might,  in  a  clear  Summer’s  day,  be  kept  up  from  nine  o’clock  in  the 
morning  to  three  in  the  afternoon;  nor  would  it,  during  all  that  time,  want 
the  leaft  Pabulum  to  fupport  it,  but  would  perfift  in  the  fame  manner  as  it  was  >' 
produced.  Thus,  then,  we  form  an  Idea  of. the  greateft  Fire,  very  different 
from  what  any  body  ever  had  before:  For  from  the  laws  of  Nature  thus  difi* 
covered,  we  fee  it  is  poftible  that  Fire  and  Light,  of  a  determined  power  and 
magnitude,  may  exift,  and  continue  in  any,  place  of  the  univerfe  without  the 
leaft  P abulwn  to  fuftain  it. 


*  Corol; 
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And  tn- 
ftantly  a£ts 
with  vaft 
force. 


Coro  U  7. 

And  what  is  principally  furprizing  in  this  Fire,  is  this,  that  the  very  inftant 
that  its  caufe  begins  to  adT,  it  immediately  exerts  itfelf  with  its  full  force,  and 
with  as  great  a  degree  of  violence,  as  it  ever  acquires  afterwards  :  Except, 
perhaps,  you  may  look  upon  it  as  (till  more  wonderful,  that  upon  covering  the 
Speculum,  there  don’t  remain  in  the  Focus  the  leaffc  phyfical  figns  of  that  Fire 
which  exifted  there,  and  adted  with  immenfe  power  but  the  moment  before  ; 
nay,  on  the  contrary,  the  Light,  Heat,  expulfion  of  the  Air,  and  every  other 
effedt,  difappear  at  once,  without  leaving  any  marks  behind.  Who  could  have 
believed  thefe  things  ?  May,  therefore,  the  brighteft  Light,  and  the  ftrongeft 
Fire  in  the  Univerfe,  be  generated,  and  deftroy’d  again,  in  an  inftant?  But 
the  Fire  now  in  the  Focus  thus  defcribed  is  not  vifibly  bright,  except  in  the 
Axis  of  the  Sun  and  the  Speculum  ;  on  the  Tides  there  is  no  Light  to  be  feen 
at  all;  and,  hence,  it  gives  no  indication  of  its  prefence  by  any  lucid  appear¬ 
ance,  except  to  an  eye  placed  in  this  Axis,  where  the  immenfe  brightnefs  con¬ 
founds^  and  deftroys  the  fight  in  a  moment. 
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a  new po-  Now,  whilft  I  examine  thefe  things  carefully,  I  think  I  difcover  a  farther 
cerning0the  confirmati°n  of  that  furprizing  phyfical  property  of  Fire,  by  which  when  it 
nature  of  is  left  to  itfelf,  it  conftantly,  like  the  Radii  of  a  Sphere,  expands  and  dif- 
iire*  fufes  itfelf  uniformly  and  equably  from  the  center  of  its  magnitude.  Since, 

therefore,  this  Fire  exifts  every  where  alike,  its  power,  of  confequence,  will 
be  every  where  in  equilibrio,  and,  hence,  will  fo  long  produce  no  fenfible  ef- 
fedts  ;  but  as  foon  as  ever  this  equilibrium  is  by  any  means  deftroy’d,  then,  im¬ 
mediately  it  may  appear  by  its  operation  to  be  infinitely  powerful.  In  which 
cafes,  perhaps,  we  fhall  be  miftaken,  if  we  imagine,  that  any  new  fire  is  pro¬ 
duced,  or  that  there  is  any  increafe  in  the  power  of  that  which  exifted  before. 

Experiment  XVIII. 

Fire  maybe  True Fire  may  be  united  with  every  folid  Body  on  which  trial  lias  hitherto 
united  with  b;en  made  ;  and  when  it  is  once  communicated  to  it,  it  will  adhere  to  it  a  con- 
Sfor  a"d  fiderable  time ;  and  therefore,  does  not  inftantly  difappear  in  Bodies,  as  it 
time.  does  in  the  Foci  we  have  been  juft  treating  of. 

For  if  we  commit  any  of  thefe  Bodies  to  a  pure  ftrong  Fire  of  any  fort, 
we  find  that  they  may  be  heated  fo  as  to  fhine,  grow  refulgent,  and  melt. 
This,  the  Experiments  of  Tfcbirnbaufen ,  Homberg ,  Hartfoeker ,  and  others  evince; 
as  likewife,  thofe  of  your  Smiths,  Cooks,  and  all  others  that  are  converfant 
about  Fires  ;  as  well  as  thofe  which  the  Earth  itfelf  irradiated  by  the  Sun  of¬ 
fers  to  our  Obfervation  :  In  all  which  the  fame  thing  is  found  to  hold  good  by 
every  kind  of  Experiment.  And  this,  the  trial  upon  all  fixed  Earths,  all  kinds 
of  Stones,  Gemms,  rocky  Subftances,  Glafs,  fixed  Salts,  Wood,  folid  Fofiils, 
and  Metals,  confirm  the  truth  of.  And  hence  the  great  Newton  very  juftly 
obferves,  that  if  Water  itfelf  could  be  converted  into  Earth,  it  might  be  fo 
impregnated  with  Fire  as  to  become  lucid.  Now  there  is  nothing  in  this  affair 
that  deferves  more  to  be  taken  notice  of  than  this,  that  there  muft  be  fome 
caufe,  by  which  the  Fire  is  conne&ed  to  thefe  Bodies  during  this  time,  befides 
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the  Fire  itfelf.  This  is  plain  •,  for  inFilette’s  Focus,  that  intenfe  Fire  is  deftroy’d 
the  very  moment  that  the  parallel  irradiation  ceafes.  Fire,  therefore,  in  that 
place,  does  not  hold  together  and  detain  Fire  :  On  the  contrary,  all  thofe 
Fires  now  fly  afunder,  and  leave  one  another,  which  the  inftant  before  were  fo 
clofely  united  together.  But  now,  if  an  iron  Ball,  whofe  great  Circle,  fuppofe 
equal  to  the  Circle  of  the  Focus,  had  been  held  there  fo  long  till  it  was  quite 
hot  through  ;  then,  the  Fire  of  this  Focus  being  afiociated  with  the  matter  of 
the  Ball,  would  be  detain’d  in  it  a  confiderable  time,  and  thus  this  focal  Fire, 
which  would  otherwife  have  vanifbed  in  a  moment,  will,  now  it  is  received 
within  this  body,  remain  united  to  it  a  long  while,  and  be  fecured  from  this 
inftantaneous  extindtion.  What  now  is  properly  the  caufe  of  this  effedt?  Bo¬ 
dy.  By  what  means  does  it  thus  retain  Fire  ?  By  its  corporeal  Mafs.  Was 
there,  therefore,  no  other  corporeal  fubftance  in  this  Focus  but  Fire,  the  Air 
itfelf  being  expelled  by  the  force  of  it?  And  did  the  Fire,  therefore,  vaniih  fo 
fuddenly,  becaufe  there  was  no  other  Body  to  fecure  and  detain  it  ?  Do 
the  particles  of  Fire,  then,  when  collected  together,  immediately  reftore  them- 
felves  to  their  former  equilibrium ,  if  they  are  not  kept  together  by  fome  denfe 
Body  ?  And,  hence,  is  there  no  mutual  attraction  between  the  elements  of  Fire  ? 

Or  don’t  they,  rather,  repell,  and  fly  from  one  another? 

'Experiment  XIX. 

When  this  pure  elementary  Fire  is  thus  communicated  to  Bodies,  it  difco-  And  that 
vers  itfelf  to  be  real  Fire  by  a  true  phyfical  effedt,  which  it  produces  all  around  very pure, 
them  from  every  point  of  their  furface,  fo  long  as  it  remains  in  them. 

In  this  cafe,  certainly,  we  obferve  the  principal  mark  by  which  the  Ther¬ 
mometer  demonftrates  that  Fire  is  adbually  prefent:  For  if,  as  you  fee,  I  hold 
this  Thermometer  at  a  certain  diftance  from  this  red  hot  Iron,  you  perceive 
the  Spirit  inftantly  rarefies  in  the  Tube,  and  fo  much  the  more,  the  nearer  I 
bring  it  ;  and  again,  you  obferve  it  is  condenfed,  as  I  remove  it  back  again. 

Nor  does  it  at  all  fignify  on  which  fide  of  the  Iron  I  hold  it,  if  I  take  care  to 
keep  it  always  at  the  fame  diftance.  This  Fire,  therefore,  that  now  refides  in 
the  Iron,  and  adts  upon  the  Thermometer,  is,  in  reality,  the  very  fame  as  the 
former;  but  it  now  perfifts  in  this  place  without  any  attrition,  or  parallelifm, 
and  produces  the  very  fame  effedts  there,  as  elementary  Fire  does.  Obferve, 
now,  this  Brimftone  Match  ;  as  I  bring  it  very  gradually  from  fome  diftance 
towards  this  red  hot  Iron,  you  fee  it  begins  to  fmoke,  melt,  fparkle,  fhine, 
and  kindle  into  a  Flame.  But,  again,  pray  take  particular  notice  of  this  fur- 
prizing  Experiment  that  follows.  This  fmall  Vial  in  my  hand,  contains  fome 
very  pure  Alcohol  ;  a  little  of  which  I’ll  pour  very  gently  and  cautioufly  upon 
this  red  hot  Iron.  What  do  you  imagine,  then,  will  be  the  confequence  ?  That 
it  will  take  fire?  to  be  fure  no  body  doubts  it.  But  the  cafe  is  far  otherwife. 

For  obferve,  as  foon  as  ever  it  falls  into  the  hollow  of  the  Iron,  it  forms  itfelf, 
like  Mercury,  into  a  globular  figure,  and  runs  up  and  down  in  that  manner, 
without  the  leaft  appearance  of  any  Flame  ;  and  yet  you  fee  the  moment  it 
comes  to  the  colder  part  of  the  fame  Iron,  it  is  then  in  an  inftant  diftipated 
into  the  Air  ;  tho*  then  too,  without  flaming.  What  now,  Gentlemen,  fhould 
be  the  caufe  of  this?  Sulphur,  Gunpowder,  Wood,  and  other  Bodies,  when 
apply’d  to  this  Iron,  flame  immediately  :  And  yet  Alcohol,  which  being  gent- 
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]y  heated,  fires  fooner  than  almoft  any  thing,  is  able  to  bear  the  Heat  of  the 
fame  Iron,  without  taking  fire.  The  folution  of  this  Paradox  is  worthy  your 
penetration. 

Experiment  XX. 

y  Since,  therefore,  it  is  certain,  that  this  Fire  may  be  thus  detained  in  a  folid 
weight  °  Body,  and  that,  during  fo  long  a  time,  and  in  fuch  a  degree  ;  it  is  our  princi¬ 
pal  bufinefs  to  enquire,  of  what  kind  this  Fire  is,  which  in  this  manner  remains 
there :  And  as  weight  in  particular  is  one  of  the  chief,  and  moft  general  pro¬ 
perties  of  Bodies,  I  have  taken  pains  to  examine  whether  this  Fire  does  in  rea¬ 
lity  add  to  fixed  Bodies  any  weight  that  our  fenfes  are  capable  of  difcerning. 
As  appears  To  this  purpofe,  then,  I  made  choice  of  a  Body,  that  would  bear  a  ftrong 
riment^made  Fire  without  lofing  any  thing  of  its  weight  *,  and  at  the  fame  time,  fhould  be 
uponiron  able  to  receive  a  large  quantity  of  Fire  into  it,  and  preferve  it  there  a' confi- 
J^nce. a  Ba]*  derable  time:  And  I  made  ufe  of  a  very  accurate  ballance,  that  moved  very 
eafily  upon  its  Axis .  Obferve  then,  this  parallelipiped,  made  of  the  belt  fort 
of  Iron,  which  weighs  5  pounds,  8  ounces,  Amjierdam  weight,  now  it  is  cold. 
I’ll  put  this,  as  you  fee,  into  this  large  Fire,  which  fhall  be  blown  till  the 
Iron  is  perfeflly  red  hot  all  over  :  Thus  bright,  then,  as  it  is  now  it  is  taken 
out,  when  I  have  ftruck  off  the  duft,  I’ll  put  it  into  one  fcale,  and  at  the 
fame  time  put  weights  in  the  other,  till  there  is  a  perfedl  equilibrium.  You  ob¬ 
ferve  now  the  beam  is  perfectly  at  reft,  and  upon  examination,  you  find,  that 
the  weights  in  the  fcale  make  exadlly  5  pounds,  8  ounces.  I’ll  leave  it  now 
in  the  fcale  till  it  is  quite  cold,  and  the  equilibrium  will  ftill  be  maintained  :  For 
after  Jetting  it  alone  thus  for  twenty-four  hours,  I  have  found,  that  even  in  this 
large  Mafs,  there  was  not  the  leaft  difference  in  the  weight  of  the  Iron  when  it 
fTrafr up'  was  rec^  hot,  and  after  it  gtew  cold.  I  made  the  fame  trial  with  a  large  folid  piece 
of  Brafs*,  and  the  event  was  exaflly  the  fame.  It  is  neceffary,  however,  to 
give  you  this  caution,  that  in  making  thefe  Experiments,  the  heated  Body 
fometimes  feems  to  be  lighter  than  it  was  when  it  was  cold  ;  and  this  happens 
when  the  fcales  are  faftened  to  the  beam  with  ropes,  or  any  thing  of  that  kind, 
that  is  capable  of  admitting  moifture  into  it  *,  for  when  the  Metal  is  put  in¬ 
to  the  fcale,  the  heat  of  it  makes  the  moifture  evaporate,  and  by  this  means, 
the  firings  on  that  fide  grow  lighter  than  they  were  before.  On  this  account, 
therefore,  we  muft  always,  for  this  purpofe,  make  ufe  of  chains  made  of 
Metal. 

COROL.  I. 

Fire  is  free  The  Fire,  therefore,  thus  adhering  to  a  heated  Body,  diffufes  itfelfall  around 
^odSp^ceea^  juft  in  the  manner  of an  Atmofphere:  For  from  every  point  of  the  Body  it 
° v  eae '  exerts  its  force  to  a  confiderable  diftance,  and  thus  produces  thofe  true  phyfi- 
cal  effetts  that  are  peculiar  to  Fire  :  and  thefe  are  found  always  to  be  the  great- 
eft,  the  nearer  you  approach  to  the  heated  Body.  If  a  Globe,  therefore,  was 
thus  heated,  it  would  form  a  Sphere  of  Heat  round  it,  whofe  center  would  be 
hotteft  of  all. 

COROt.  2. 

And,  hence,  we  underftand,  that  there  is  great  quantity  of  true  Fire  in  fuch  a 
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Body  ;  and  that  it  continues  there  for  a  very  confiderable  time.  For  if  we  con-  GreatelUl1 
fider,  that  round  fuch  a  Ball  of  Iron  or  Brafs,  there  is  a  great  degree  of  Heat  IJd  Safes 
on  every  fide  to  a  confiderable  diftance,  as  appears  by  its  proper  effedts;  and  towards  the 
at  the  fame  time  reflect,  that  during  the  continuance  of  this  Heat,  it  muft  be  SurUte' 
conftantly  diminilhed  by  the  cold  of  the  ambient  Air:  We  fhall  then  eafily  fee, 
that  the  quantity  of  Fire  in  this  heated  Ball  mult  at  firft  have  been  exceeding 
great.  And,  hence,  the  greateft  quantity  of  Fire  mult  be  in  the  Body  itfelf, 
with  refpedt  to  the  furrounding  Air  that  is  heated  by  it.  And  again,  if  fuch  a 
Sphere  is  kept  in  the  Fire  fo  long  till  it  is  perfedtly  red  hot  quite  through  ; 
then,  in  its  center  the  Heat  will  be  molt  condenfed,  and  greateft  of  all  :  The 
troth  of  which  is  confirmed  by  all  its  effedts. 

COROL,  3. 

But  from  this  center  towards  the  furface,  the  Fire  grows  gradually  weaker  so  that  at 
and  weaker  •,  for  its  furface  that  is  contiguous  to  the  Air,  will  firft  be  affedt- 
ed  with  the  coldnefs  of  chat,  and,  hence,  will  firft  grow  cold.  And  this  is  mon  tempe- 
equally  true  of  the  Atmofphere  of  Air  that  furrounds  the  Sphere,  for  thole  rdture* 
Orbs  which  are  neareft  it,  will  be  hotteft,  and  thence  grow  fucceftively  cooler, 
till  they  come  to  that  which  determines  the  boundaries  of  the  Heat,  and  is  iifelf 
as  cool  as  the  ambient  Air.  Hence,  again,  we  are  certain,  that  in  this  whole 
heated  Sphere,  the  center  expands  itfelf  every  way  with  the  greateft  violence 
This  is  the  nature  of  Fire,  which  is  here  greateft  in  the  center.  But  thecon-  in  a  heated 
tiguous  Orb  will  be  lefs  expanded,  and  therefore  will  confine  the  expanfion  of  ts.pn^’d  atua" 
the  center,  and  in  fome  meafure  repell  it  ;  for  this  Orb  is  not  quite  fo  hot,  ofciiiation. 
that  is,  it  is  a  little  lefs  expanded,  or  a  little  more  contradled.  And,  fincethis 
fame  expanfion  and  repulfion  will  hold  true  in  all  the  Orbs  that  compofe  this 
whole  heated  Atmofphere;  hence  it  appears,  that  fo  long  as  the  Heat,  commu¬ 
nicated  to  the  Sphere,  continues  greater  than  that  of  the  common  Air,  fo  long 
there  will  be  a  continual  dilatation  and  repercufiion  throughout  the  whole 
Sphere,  as  well  in  the  folid  Mafs  itfelf,  as  the  Air  that  is  heated  round  about  it. 

And  this  vibration,  confidering  the  violence  of  the  Fire,  muft  of  necefiity  be 
very  great.  Does  therefore  the  vibration  and  repercufiion  in  this  cafe  agitate 
the  particles  one  amongft  another?  And  is  there  by  this  means  new  Fire  exci¬ 
ted,  as  we  have  explained  already  in  the  firft  manner  of  generating  Fire  by  at¬ 
trition  ? 

Corol.  4. 

It  were  here  much  to  be  wifiied,  that  we  could  find  a  way  of  determining  Themea- 
the  proportional  quantity  of  Fire,  that  is  contained  in  fuch  a  Body,  with  re-  Entity  of 
gard  to  its  very  fubftance  !  But  this  is  not  fo  eafy  to  accomplifh  as  people  gene-  th|J£e 
rally  imagine  :  For  tho*  we  are  able  to  difeover  the  force  of  the  Fire  by  its  fen- dl  cu 
fible  effedts  ;  yet  we  cannot  from  its  force  make  a  certain  judgment  of  its  quan¬ 
tity  ;  and  for  this  reafon  in  particular,  becaufe  we  don’t  yet  know  how  much 
its  power  may  be  increafed,  purely  from  the  near  approach  of  its  Elements. 

So  long,  therefore,  as  we  are  ignorant  what  proportion  the  power  that  depends 
upon  this  condenfation  of  Fire,  bears  to  that  which  arifes  from  its  quantity,  fo 
long  we  can’t  pretend  to  make  ufe  of  the  effedts  of  Fire,  as  a  certain  meafure  to 
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determine  its  quantity.  Thefe  niceties  may  to  fome  perfons  Teem  unneceflary; 
but  a  great  deal  of  caution  will  never  do  any  harm  in  phyftcal  inquirieSi 

C  O  R  O  L.  £)  • 

This  Fire  This  Fire,  however,  tho’  it  thus  continues  in  a  heated  Body,  does  not  feem 
does  not  be-  t0  concreted  with  it  into  one  corporeal  Mafs  ;  for  notwithftanding  the  Body 
creTcdMaT  grows  bigger  than  it  was  before,  yet  it  don’t  become  at  all  heavier ;  unlefs  you 
Bodhthe  will  fuppofe,  that  the  Fire  may  be  concreted  with  it,  foas  to  increafe  its  bulk, 
without  making  any  addition  to  its  weight.  This,  in  the  mean  time,  we  are 
abfolutely  certain  of,  that  the  Body  is  conftantly  extended  in  its  bulk,  fo  long 
as  the  Fire  remains  in  it.. 


G  O  K  O  L.  d. 

Nor  renders  Nor  does  the  Fire  at  all  lefien  the  weight  of  the  Body,  whilft  it  is  in  it,, 
slighter,-  ancj  ^  reltore  it  again  :  For  the  contrary  is  always  found  true  by  Ex1- 

periment. 


Gorol.  7:. 

Nor  as  to  its  Hence,  therefore*  w7e  may  conceive  of  the  Fire,  in  a  red  hot  Globe  of  Iron’, 
makes1  any  f°r  inftance,  as  a  Fluid,  difperfed,  both  through  the  Body  itfelf,  and  all  round 
alteration,  about  it,  whofe  Particles  are  mov’d  every  way  freely,  and  without  any  parti¬ 
cular  tendency:  For  if  you  fuppofe  any  determination  of  them  one  way  more 

than  another,  it  feems  neceffarily  to  follow,  that  the  Mafs,  when  it  is  thus 

heated,  muft  be  either  heavier,  or  lighter,  than  it  was  before. 

Coro  l.  8. 

Thecaufeof  There  muft,  therefore,  be  fome  caufe,  by  which  the  Fire  is  during  all  this 
anceoTS"  time  detained  in  the  heated  Body,  and  which  prevents  its  being  difperfed  again, 
in  any  Body,  as  foon  as  ever  it  is  produc’d.  For  the  Fire  in  the  Focus  of  Vilette ,  or  Tfchirn- 
haufen ,  is  as  ftrong,  nay  ftronger,  than  this  in  this  iron  Globe ;  and  yet  we  fee 
that  that  vanilhes  in  an  inftant,  if  it  is  not  every  moment  renew’d  in  the  fame 
place.  Hence,  therefore,  Fire  is  not  able  to  keep  poffeflion  of  the  place  it  ex* 
ifts  in,  but  muft  be  retain’d  there  by  fomewhat  of  a  quite  different  nature. 

COROL.  9. 

Firft  the  Let  us  examine  now  this  affair  ever  fo  nicely,  we  find  nothing  here  that  can 
Mats  itfelf.  efpeft  this  but  the  Body  itfelf,  confidered  as  it  ftands  in  oppofition  to  Space, 
viz.  as  it  is  fomewhat  refilling  and  impenetrable,  or,  as  it  is  a  real  corporeal  Mafs : 
For  it  appears  by  Experiment,  that  if  Fire  is  communicated  by  the  fame 
caufe  to  Bodies  of  different  denfities,  they  will  indeed  acquire  exactly  the  fame 
degree  of  Heat  ;  but  then  it  will  afterwards  be  retained  in  them  fo  much  the 
longer,  as  they  are  denfer,  heavier,  or  contain  a  greater  quantity  of  matter  un¬ 
der  the  fame  bulk.  If  you  immerge,  for  inftance,.  bodies  of  different  fpecifie 
Gravities  in  boiling  Water,  and  keep  them  there  till  they  are  equally  hot  ; 
then  thofe  that  are  very  heavy,  will  keep  hot  for  a  confiderable  time,  whereas 
the  light  ones  will  grow  cold  immediately.  And  as  far  as  we  have  been  hither* 
to  able  to  judge  by  Experiment,  this  feems  to  be  almoft  a  general  rule  :  For- 
ricellius's  Vacuum  lofts  the  Heat  generated  there  inftantaneoufly  ;  Air  heated  in 

a  velftl 
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a  veflel,  very  quickly  ;  Alcohol  dill  (lower ;  Water  retains  its  Heat  yet  longer 
than  Alcohol ;  and  Mercury  longed  of  all.  In  the  fame  manner  among  Solids ; 

Wood,  Stones,  Metals,  if  they  are  made  equally  hot,  are  exa£tly  fo  much  the 
longer  before  they  grow  cold,  as  they  are  denfer  than  one  another. 

But  again,  a  greater  degree  of  Fire  is  longer  difengaging  itfelf  from  Bodies  secondly, 
to  which  it  is  united,  than  a  lefs :  So  that  it  feems  to  hold  almoft  generally  the  quantity 
true,  that  the  greater  the  degree  of  Heat  is,  that  is  communicated  to  the  ofFlre’ 
fame  Body,  or  the  more  it  is  expanded  by  the  force  of  the  Fire  till  it  begins  to  be 
melted,  fo  much  the  longer  will  it  always  be,  before  it  grows  cold :  For  if 
you  take  two.  Bodies,  that  are  perfectly  alike,  and  give  them  different  degrees 
of  Heat  •,  then  the  hotted,  after  it  has  lod  the  furplus  of  Heat  by.  which  it 
exceeded  the  cooler,  will  dill  remain  as  hot  as  the  other  was  at  fird,  and  con- 
fequently  will  then  require  as  much  time  to  grow  cold  in  as  that  did.  But  it 
dill  remains  nicely  to  be  examined,  whether  there  is  not  fome  other  caufe,  be- 
fides  the  denfity  of  Bodies,  and  the  degree  of  Heat,  that  is  capable  of  pre- 
ferving.  Fire  for  a  confiderable  time,  when  once  it  is  generated  ?  If  Water, 
for  indance,  and  Oil,  fhould  be  heated  to  the  fame  degree,  fuppofing 
the  Oil  lighter  than  the  Water,  which  of  thefe  two  would  grow  colded  with¬ 
in  the  fame  time  ?  Why,  certainly,  the  Philofophers  would  generally  imagine,  that 
the  Fire  being  intangled  by  the  tenacity  of  the  Oil  would  remain  longer  there, 
than  it  would  in  the  Water.  To  determine  this,,  therefore,  I  took  two  veflels  of 
the  fame  fize,  one  of  which  I  filled  with  Water,  and  the  other  with  Oil  of 
Olives.  Thefe  I  put  into  boiling  Water,  and  kept  them  there  till  I  was  fure, 
that  both  of  them  had  acquired  the  fame  degree  of  Heat  with  the  Water  which 
was  kept  continually  boiling.  I  then  took  them  out,  and  placed  them  both 
in  the  fame  Air,  in  order  to  difcover  the  time  in  which  they  would  be  reduced 
to  the  fame  temperature  with  it,  and  I  found  it  to  be  exadly  in  proportion  to 
their  comparative  weights. 

There  feems,  in  the  mean  time,  to  be  fome  very  abdrufe  caufe,  why  Fire 
itfelf,  nay  a  very  drong  one  too,  is  not  able  to  heat  Bodies  beyond  a  certain 
degree  ;  as  we  lee  in  Water,  Alcohol,  Oil,  and  Mercury,  when  they  are  once 
made  to  boil.  As  ebullition,  however,  does  not  happen  equally  foon  in  all, 
hence  lighter  liquors  are  very  often  capable  of  receiving  a  greater  degree  of 
Heat  than  heavier,  if  they  take  up  -a  longer  time  before  they  boil.  Water,  0f  which  a 
for  indance,  is  heavier  than  Oil  of  Linfeed  *,  boiling  Water  has  213  degrees  ge«er  mar 
of  Heat  in  it,  and  can,  then,  with-  the  dronged  Fire  be  made  no  hotter  :  This 
Oil,  which  is  fo  much  lighter,  requires  a  greater  Fire,  and  is  longer  before  it 
boils,  and  has  then  acquired  almod  600  degrees;  Who,  now,  is  able  to  than  others*, 
count  for  this?  Mercury,  we  fee,  which  is  15  times  heavier  than  this  Oil, 
arrives  only  to  jud  the  fame  degree  of  Heat  when  it  is  made  to  boil.  Hence, 
however,  it  appears  evident,  that  there  is  fomething  elfe.  befides  the  corporeal 
mafs,  that  makes  fome  Bodies  fufceptible  of  a  certain  quantity  of  Fire  only  ; 
whild  others  are  capable  of  receiving  a  great  deal  more.  The  true  caufe  of 
this,  perhaps,  no  body  is  able  to  aflign. 

From  thefe  confiderations,  however,  we  fee  plainly  the  reafon,  why  Fire  why  iow 
that  is  raifed  by  combudible  matter,  may  be  extinguifhed  by  Water  ;  for  by . 
this  means  it  is  incompaded  with  a  lefs  degree  of  Heat  than  isneceffary  to  fet  Fir&.  - 
thefe  combudihles.on  dre,  which  is  always  greater  than  213. 


Why  does 
Water  keep 
Tin  from 
melting. 


Heat  pre¬ 
sently  difap- 
^>ears  upon 
the  applica¬ 
tion  of  a 
denfe  cold 
fluid. 
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And  for  the  fame  reafon,  a  ftrong  Fire  won’t  melt  a  tin  veffel  when  it  is  full 
of  Water:  For  this  requires  a  greater  degree  of  Heat  to  put  it  in  fufion  than 
that  of  boiling  Water,  which  is  all  it  can  receive  fo  long  as  the  Water  remains 
in  it.  But  fer,  now,  this  fame  veffel  on  a  Fire  with  Oil  in  it,  and  you  will 
find  it  will  foon  be  melted  before  the  Oil  begins  to  boil.  The  fame  thing  is 
true,  too,  of  Lead  if  you  put  it  on  the  Fire  with  Water  in  fit.  From  a  care¬ 
ful  examination  of  all  thefe  circumftances  it  feems  probable,  that  when  the 
Fire  has  fo  difpofed  Bodies,  that  it  can  pafs,  and  exert  itfelf  equably  through 
their  Pores,  then,  no  more  Fire  can  be  united  with  them,  than  what  is  adlually 
in  them  at  that  time ;  and  this  feems  to  be  the  cafe  in  Fluids  as  foon  as  ever 
they  begin  to  boil  ;  in  Solids,  when  the  force  of  the  Fire  has  perfe&ly  melted 

them,  fo  as  to  make  them  run  in  the  form  of  a  fparlding,  or  boiling  Fluid, 
which  we  find  happen  in  Metals,  Glafs,  Salts,  and  other  Bodies  thus  put  in 
fufion. 

By  the  help,  then,  of  thefe  ufeful  Obfervations,  we  learn  at  laft,  that  there  is 
in  reality  fome  nexus,  or  connexion  between  Fire,  and  Bodies :  That  the  greater 
it  is  the  longer  it  adheres  to  them  :  That  the  fame  degree  of  Fire  remains 
longeft,  in  thofe  that  are  denfeft:  That  a  greater  quantity  of  Fire  may  be 
united  with  fome  certain  Bodies,  oily  ones  in  particular,  than  other:  That  thefe 
require  a  ftronger  Fire,  and  a  longer  time  to  acquire  this  greater  degree  of  heat  : 
That  the  denfer  bodies  are,  the  longer  they  are  before  they  grow  a&ually  hot 
with  rarer  Bodies,  when  they  are  expofed  to  the  fame  degree  of  Heat  :  And 
that  when  they  are  heated  they  require  fo  much  the  longer  time  to  be  reduced 
to  the  fame  temperature  with  thefe  rarer,  which  grow  cold  fooner.  Now  who¬ 
ever  rightly  confiders  thefe  things  will  underftand  a  great  many  of  Nature’s 
Jaws  with  regard  to  the  properties  of  Fire,  which  are  confirmed  by  Obferva- 
tion,  and  if  carefully  attended  to,  will  be  of  excellent  fervice  in  our  Philofo- 
cal  Inquiries.  And  it  is  my  opinion,  if  this  dottrine  Ihould  be  ftill  farther  im¬ 
proved,  we  may  at  laft  from  Experiment  be  able  to  folve  the  following  Pro¬ 
blems  :  To  fill  a  given  Space  with  fuch  a  Body ,  as  cannot  be  heated  by  the  greatefi 
Fire  beyond  a  determined  degree:  And  again.  To  fill  a  given  /pace  with  fuch  a  Body , 
asjhall  be  able  to  retain  in  it  the  greatefi  pofiible  Fire.  Is  not  Iron,  which  is  fufed 
with  more  difficulty  than  Gold,  hotter  when  it  is  in  fufion  than  melted  Gold, 
though  that  is  denfer?  The  thing  is  worth  inquiring  into. 

CoROL.  10. 

But  whilft  we  are  engaged  upon  this  head,  there  is  another  Phenomenon, 
that  offers  itfelf  to  our  Obfervation,  viz.  that  when  Bodies  have  a  greater 
quantity  of  Fire  in  them  than  the  ambient  Fluids,  or  neighbouring  Bodies, 

then,  the  denfer  the  Fluid  is  into  which  they  are  immerfed  in  order  to  be 
cooled,  the  fooner  will  they  lofe  their  Heat.  My  meaning  is  this,  Take 
three  veffels,  one  full  of  Air,  another  of  Water,  and  a  third  of  Mercury, 
when  they  are  all  three  exactly  of  the  fame  temperature  :  And  let  three  equal 
pieces  of  iron  be  made  perfectly  red  hot.  Let,  then,  the  degree  of  Heat  in 
the  Air  be  obferved,  and  let  one  of  the  pieces  be  left  in  that  ;  let  the  other  be 
immerfed  in  the  Water,  which  is  exa&ly  as  cold  as  the  Air  at  that  time  ;  and  let 
the  third  be  thruft  into  the  Mercury,  of  the  fame  temperature,  too,  as  the 
former :  What  then  will  be  the  confequence  ?  In  the  rare  Air  the  Iron  will 
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keep  its  Heat  a  long  time;  in  the  Water  it  will  lofe  it  fooner;  but  foonc-ft  of 
all  in  the  Mercury.  And,  indeed,  it  feems  to  grow  cold  fo  much  fooner  in 
the  Water  than  in  the  Air,  as  the  Water  is  denfer  than  the  Air,  that  is.  Boo 
times.  And  that  in  the  Mercury,  perhaps,  14  times  fooner  than  that  in  the  Water. 

And  this,  your  Workers  in  Metals  are  well  acquainted  with,  who,  when 
they  would  foften  their  Metal  for  particular  ufes,  make  it  perfectly  red  hot  in 
the  fummer  time,  and  then  leave  it  in  the  Fire  which  will  gradually  moulder 
away  to  Afhes,  and  thus  let  them  all  grow  cold  together :  But  on  the  other 
hand,  when  they  want  it  hard  for  other  purpofes,  they  chufe  the  Winter  for 
this  work,  and  inftantly  throw  it  into  the  coldeft  Water  they  can  get. 

Thus  then,  we  fee  there  are  two  caufes  that  haften  the  cooling  of  Bodies  The  canf  . 
when  they  are  heated;  viz.  the  Coldnefs,  and  Denfity,  of  the  Fluid  into  refrigeration 
which  they  are  immerfed.  But  there  is  yet  a  third  which  promotes  the  fame  thrse'fold* 
end,  and  that  is,  the  moving  the  hot  Body  about  in  the  cold  Fluid ;  which  is 
the  mod  expeditious  way  of  cooling  it ;  for  by  this  means  it  is  continually  ex- 
pofed  to  fome  new  cold  part  of  the  Fluid.  Hence,  then,  we  fee  the  phyfical 
reafon  of  that  method  which  is  madeufeof,  when  we  would  render  Iron  as  hard  as 
poflable,  viz.  the  drawing  it  fwiftly  through  very  cold  Water  when  it  is  juft 
ready  to  melt,  fo  that  it  may  be  perfeflly  cooled  in  an  inftant :  For  by  this 
means  the  Elements  of  the  Iron,  which  were  vaftly  relaxed,  and  foftned  by 
the  Fire,  are  now  intimately  united,  condenfed,  and  comprefied  together  by 
this  fudden  Cold  that  is  on  every  fide  applied  to  them  ;  and,  hence,,  after  they- 
grow  cold  they  remain  moft  clofely  compared  together,  and  exceeding  hard, 
though  at  the  fame  time  very  brittle. 

COROL.  II. 

Whence,  then,  does  it  come  to  pafs,  that  the  denfer  Fluid  fhould  fq  foon  cool  why 
the  hot  Body  that  is  put  into  it  ?  Before  this  was  immerfed,  the  Fluids  were  all 
equally  cold,  and  confequently,  one’s  cooling  the  hot  Body  fooner  than  the  f00neft,  ea 
other  cannot  proceed  from  any  difference  in  their  coldnefs.  Does  the  denfer  mat¬ 
ter,  therefore,  of  the  cold  Fluid  attract  more  Fire  out  of  the  hot  Body,  and  that, 
in  proportion  to  its  denfity  ?  For  the  determining  this  queftion  we  muft  again 
have  recourfe  to  Experiments.  To  this  purpofe,  then,  take  two  equal  quan¬ 
tities  of  the  fame  Fluid  (Vinegar,  for  inftance, .Water,  Alcohol,  or  Oil)  and  give 
them  different  degrees  of  Heat ;  and  you  will  find  if  you  put  them  together 
at  once,  and  mix  them  intimately  with  one  another,  they  will  acquire  a  degree 
of  Heat,  which  will  be  half  the  excels  of  the  hotter  above  the  cooler.  For  Theeffca' 
example,  If  a  pint  of  boiling  Water  212  degrees  hot,  is  mixed  in  this  manner 
with  a  pint  of  the  fame  Fluid,  that  has  but  32  degrees  of  Heat,  then  this  Fluid. 
Mixture  will  have  90  degrees,  which  is  half  180,  the  difference  betwixt  212, 
and  32.  Hence  it  appears,  that  this  diftribution  of  the  Fire  is  in  proportion 
to  the  bulk ;  and  that,  therefore,  when  Bodies  of  the  fame  nature  are  mixed 
together,  the  one  hot,  and  the  other  cold,  the  Fire  immediately  difengages  ic- 
felf  from  its  contact  with  the  Elements  of  the  former,  and  unites  itfelf  with 
thofe  of  the  latter,  till  this  becomes  as  hot  as  the  other.  This,  then,  being 
oonftantly  the  cafe,  we  fee  that  the  common  degree  of  Heat  is  deftroyed,  and 
the  difference  is  then  equally  diftributed  through  them  both.  But,  now,  in 
this  Experiment  is  made  with  Mercury,  and  Water,  exactly  of  the  lame 

meafure,  but  different  degrees  of  Hear,,  and  thefe  are  in  the  fame  m  nner 

fwiftly. 
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fwiftly  mixed  together;  then  the  Heat  that  is  produced  by  this  Mixture,  will 
be  very  different  from  what  was  obferved  in  that  juft  now  mentioned. 

For  if  the  bulk  of  the  Water,  and  Mercury  to  be  mixed,  is  exatftly  equal, 
but  the  Water  is  hotter  than  the  Mercury  ;  then,  the  Heat  of  the  Mixture 
will  be  always  greater  than  half  the  difference  of  their  feparate  Heats.  And, 
on  the  other  hand,  if  the  Mercury  Is  hotter  than  the  Water ;  then,  the  degree 
of  Heat  in  the  Mixture  will  be  conftantly  lefs  than  half  this  difference.  And 
this  diverfity  is  always  found  to  be  the  fame,  as  if,  in  the  firft  cafe,  you  had 
mixed  three  parts  of  hot  Water  with  two  of  cold  ;  and  an  the  fecond,  you 
had  mixed  three  parts  of  cold  Water  with  two  of  hot.  But,  now,  if  the 
bulk  of  the  Mercury  is  to  that  of  the  Water,  as  three  is  to  two  ;  then,  it  don’t 
fignify  at  all,  whether  you  heat  the  Mercury,  or  the  Water  :  For  the  mixture 
will  always  have  a  degree  of  Heat  equal  to  half  the  difference  of  their  fepa¬ 
rate  Heats,  as  we  found  to  be  the  cafe  when  we  mixed  the  Water  together 
in  equal  quantities. 

In  this  Experiment,  then,  we  plainly  difcover  the  law  by  which  nature  di- 
ftributes  Fire  through  Bodies  ;  which  is  not  in  proportion  to  their  denfities, 
but  in  the  fame  manner  as  it  is  diffufed  through  fpace.  For  though  the  fpe- 
cific  gravity  of  Mercury  is  to  that  of  Water  pretty  nearly  as  14  to  1  ;  yet  its 
power  of  producing  Heat  when  meafured  by  its  effedt,  appears  to  be  only 
the  fame,  as  if  Water  had  been  mixed  with  an  equal  quantity  of  Water.  But 
the  fame  thing  is  abundantly  confirmed  by  every  kind  of  Experiment  as  I  took 
notice  before,  when  I  told  you,  that  I  had  been  convinced  by  Experiment, 
that  all  forts  of  Bodies,  if  they  are  long  enough  expofed  to  the  fame  common 
temperature,  acquire  exactly  the  very  fame  Heat,  or  Fire,  without  any  dif¬ 
ference  at  all  except  what  arifes  from  the  different  fpaces  they  take  up:  That, 
hence,  it  did  not  appear  from  Obfervation,  that  any  Bodies  whatever  have 
a  power  of  attracting  Fire,  though  their  greater  denfity  makes  them  capable 
of  retaining  it  longer  when  once  it  is  united  with  them.  The  Experiments, 
I  have  juft  mentioned,  were  performed  for  me  by  the  famous  Fahrenheit. 
What  then  is  the  reafon,  that  Fire  will  leave  the  Body  it  poffefies,  to  enter 
into  a  heavy  Body,  fo  much  fooner  than  into  the  moft  light,  and  fubtil 
fpace,  into  which  one  would  imagine  it  fhould  penetrate  with  a  great  deal 
more  eafe  ? 

COROL.  12. 

Hence,  again,  we  underftand  that  the  bigger  any  particular  Body  is,  the 
longer  it  will  ceeteris  paribus  keep  the  Heat  it  has  once  conceived:  For  the 
denfity  of  the  outward  furface  always  prevents  the  quick  egrefs  of  the  Fire 
which  endeavours  from  the  inward  parts  to  make  its  way  out.  The  next 
orb  then  reftrains  the  third,  this  the  fourth,  and  fo  on  to  the  end.  And  for 
this  reafon  if  a  Body  is  heated  perfectly  through,  its  inmoft  parts  are  always 
iongeft  a  cooling.  Hence,  therefore,  fince  the  magnitude  of  any  Body  is  ca¬ 
pable  of  farther  increafe,  ic  may  at  laft  become  fo  large,  that  the  Heat  com¬ 
municated  to  it,  fhall  continue  in  it  a  prodigious  long  time. 

COROL.  13. 

It  is  demonftrated  by  the  Geometricians,  that  if  Bodies  remain  the  fame  in 

4  all 
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all  other  circumftances,  the  bigger  they  are,  the  lefs  furface  they  will  always  As  well  a* 
have  in  proportion  to  their  folidity.  Hence,  again,  if  we  confider,  it  will  pre-  Ssurfacet 
fently  appear  that  very  large  Bodies,  if  they  are  once  heated,  muft  on  this  ac¬ 
count  retain  their  Heat  a  very  confiderable  time.  From  this  law,  then,  it 
follows  that  every  Body  will  preferve  its  Heat  fo  much  the  longer,  as  it  has 
more  folidity  contained  under  a  lefs  furface  j  that  is,  in  comparifon  of  others. 

But  again,  the  Mathematicians  have  proved,  that  if  the  corporeal  mafs  Hen«  <pHe« 
continues  the  fame,  a  Body  can  never  be  reduced  under  a  lefs  furface  than  ncalone$* 
when  it  is  formed  into  a  Sphere.  This  Figure,  then,  is  the  mod  tenacious 4of 
Heat ;  both  on  account  of  the  fmallnefs  of  its  furface  in  refped  of  its  folidity  ; 
and  the  equal  diltribution  of  all  the  parts  quite  to  the  center,  and  the  equal 
recefs  from  the  furface.  Hence,  a  very  large  fpherical  Body,  if  it  is  once  heated, 
will  retain  its  Heat  a  vaft  while.  And  this  poflibly  may  be  one  reafon  of  the 
globular  figure  of  the  Sun,  and  the  fixt  Stars. 

Corol.  14. 

When  a  Body  is  divided  into  parts,  without  any  other  alteration,  then  its  When  they 
furface  will  be  always  increafed,  though  its  quantity  of  matter  continues  the  ”®ydlcv^*d 
fame  *,  and  then  it  will,  of  confequence,  conftantly  grow  cold  fo  much  the  fooner. 
fooner.  A  Cube  by  being  divided  into  two  equal  parallelipipeds,  has  4 
more  furface  than  it  had  before.  A  Sphere  by  being  fplit  into  two  Hemi- 
fpheres,  has  its  furface  inlarged  by  the  Area  of  two  great  circles,  which  is 
equal  to  [||  of  the  furface  of  the  Sphere  :  And,  hence,  if  they  were  heated, 
and  afterwards  thus  divided,  they  would  lofe  their  Heat  fo  much  the  fooner. 

The  dividing,  therefore,  of  a  hot  Body  into  fmaller  parts,  and  the  reducing 
it  from  a  fpherical  furface  to  a  plain  one,  are  two  caufes,  by  which  the  cooling 
it  will  be  chiefly  promoted  *,  for  its  contact  with  colder  Bodies  will,  by  this 
means,  be  wonderfully  increafed.  A  pint  ot  boiling  Water  reduced  to  a 
fpherical  figure,  will  retain  its  Heat  for  a  long  time  ;  but  if  it  is  poured  upon 
a  large  cold  plate  of  Iron  it  grows  cold  in  an  inftant. 

Corol.  15. 

Now  the  right  confideration  of  thefe  things,  will  help  us  to  difeover  the  Thediffe- 
reafon  of  the  continuance  of  Heat  in  other  cafes  likewife.  It  is  an  old  Obler- 
vation,  that  thofe  Bodies,  that  are  denfe,  hard,  ftrong,  are  ufed  to  exercife,  Bodies, 
and  are  filled  with  compact  heavy  Fluids,  are  always  found  to  be  hotter,  and 
to  be  longer  growing  cold  than  others,  for  the  folution  of  which,  a  great 
many  very  different  caufes  have  been  afligned :  But  from  what  has  been 
faid,  it  plainly  appears  that  fuch  Bodies  muft,  by  the  ftrong  application  of  their 
folids  to  their  Fluids,  condenfe  them  by  this  compreflion,  and  of  confequence, 
colled  more  Fire  within  them,  and  retain  it  very  tenacioufly  when  it  is  united 
with  them.  In  the  fame  manner  it  is  obferved,  that  in  dead  Bodies,  that  want 
this  vital  Warmth,  the  internal  parts  cool  very  leifurely.  the  external  very 
quickly.  The  reafon  of  this  is  evident  from  what  has  been  laid  down  ;  nor 
is  there  any  need  to  fuppofe  a  veftal  Fire  in  the  internal  Vifcera  to  account 
for  this  Phenomenon.  On  the  other  hand  now,  your  lax,  foft,  unadive, 
weak  Bodies  can  never  communicate  fo  much  Heat  to  their  watery  humours ; 
for  they  always  fuffer  lefs  attrition,  are  lefs  condenfed,  and  are  rdaxetMnU) 
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larger  furfaces  ;  and  for  this  reafon  too,  are  not  difpofed  fo  much  as  to  retain 
the  Heat  when  once  it  is  generated.  Hence,  then,  we  fee,  what  ill  confe- 
quences  are  to  be  feared  from  both  thefe  extremes ;  and  what  kind  of  Medi¬ 
cine,  in  particular,  fhould  be  made  ufe  of,  if  we  expert  a  happy  fuccefs  in  the 
curing  them.  And  thus  the  ufefulnefs  of  this  dortrine  becomes  very  extenfive. 

Corol.  16. 

e  Now  I  am  upon  this  fubjert,  I  can’t  help  making  ufe  of  this  dortrine  of 
the  refrigeration  of  Bodies  to  give  a  folution  of  that  queftion,  which  has  fo 
e  much  exercifed  the  (kill  of  the  Chemifts,  Phyficians,  and  Philofophers  *,  viz. 
whether  the  human  Blood  has  the  greateft  degree  of  Heat  in  the  Heart  ?  And 
if  this  is  the  cafe,  what  is  the  reafon  of  it?  What  diflertations  do  we  find 
amongft  Authors  upon  this  fubjert  !  and  what  very  different  opinions  about  it! 
This  affair,  therefore,  I  will  endeavour  to  explain  in  the  fimple  manner  fol¬ 
lowing.  In  the  veins  the  blood  is  coldeft.  This  is  univerfally  agreed  on,  and 
therefore  needs  no  demonftration  :  It  returns  from  thofe  parts  that  are  far- 
theft  from  the  Heart  ;  and  from  the  external  parts  which  are  coldeft  ;  it  is 
mixed  with  the  new  juices  that  are  received  into  the  Body,  which  are 
rather  colder  than  itfelf  ;  it  circulates  in  a  weak,  large,  lax,  unartive  veflel  » 
and  is  thus  difcharged  into  the  right  ventricle  of  the  Heart.  For  thefe  rea- 
fons,  therefore,  the  venal  Blood  of  itfelf  would  be  colder  in  no  part  of  the 
Body  than  in  this  right  ventricle.  But  as  fuch  a  degree  of  Cold  in  the  Heart 
would  be  prejudicial  to  the  Human  Body,  and  even  endanger  life  itfelf;  hence, 
the  Blood  in  its  return  through  the  Veins  to  the  Heart,  is  rendered  fome- 
thing  warmer,  by  the  Heat  fupplied  by  Arteries,  which  is  communicated  to 
the  Body,  and  applied  to  the  Veins.  Notwithftanding  this,  however,  the  ve¬ 
nal  Blood  is  coldeft  of  all  in  the  right  ventricle  if  compared  with  the  arterial. 
But  this  cool  Blood,  now,  being  preffed,  and  driven  into  the  narrow,  elaftic,.. 
ftrong  branches  of  the  pulmonary  Artery,  by  the  force  of  the  right  ventricle, 
and  the  vaft  artion  of  refpiration,  mult  neceflarily  pafs  through  the  Lungs 
alone,  in  as  great  a  quantity  as  it  does  through  the  whole  Body,  and  all  its 
parts,  in  the  fame  time.  Hence,  therefore,  the  Blood  would  in  no  part  of  the 
Body,  fuffer  fo  great  an  attrition,  and  of  confequence  acquire  fo  much  Heat 
as  in  the  Lungs  alone.  But  this  degree  of  Heat,  again,  would  be  intolerable,, 
and  more  than  we  could  be  able  to  fupport  ourfelves  under.  This,  therefore, 
nature  has  fecured  us  againft  by  the  Air  we  draw  into  the  Lungs  in  infpiration, 
which  is  always  a  great  deal  colder  than  the  Blood.  And  it  appears  from  the 
Obfervations  of  the  ingenious  Malpighi ,  that  the  Blood  is  here  diftributed 
through  a  vaft  number  of  exceeding  fine  Arteries,  which  are  applied  all  around 
the  thin  veficles  of  the  Lungs,  and  by  this  means  is  expofed  to  the  Air  under  a 
prodigious  large  Surface  ;  but  the  Air  is  every  moment  renewed,  and  there¬ 
fore  always  cold  ;  and,  hence,  the  Blood,  of  itfelf,  is  cooled  in  no  part  of  the 
Body  more,  in  this  refpert,  than  it  is  in  the  Lungs.  Is  not  this,  now,  very 
furprizing,  that  in  the  very  fame  part  of  the  Body,  where  for  fome  necefiary 
ufes  the  Blood  muft  have  the  greateft  degree  of  Heat,  there  again,  for  reafons 
as  necefiary  as  the  former,  it  fhould  require  the  greateft  cooling?  The  Blood, 
and  recent  Chyle,  could  not  be  propelled  through  all  the  vital  pipes  of  the 
whole  machine  without  endangering  the  animal  life,  if  it  was  not  firft  vaftly  di¬ 
vided,  and  reduced  into  its  moft  fubtil  Elements  by  the  forcible  attrition  of  the 
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Lungs;  but  this  could  not  be  effe&ed  without  a  great  produ&ion  of  Heat:  Should 
this  Heat,  however,  thus  communicated  to  the  Blood  remain  in  it,  and  there 
fhould  be  other  caufes  to  cool  it  at  the  very  fame  time  ;  certainly  the  Blood, 
in  a  very  little  while,  would  intirely  putrify,  and  we  fhould  die  of  a  moft  pe- 
ftilential  difeafe.  By  accident,  I  oblerved  fome  time  ago,  in  that  part  of  the 
Sugar  houfes  where  the  Sugar  loaves  are  dried,  that  the  Air  was  fo  exceeding 
dry,  and  hot,  that  I  could  not  flay  in  it  a  moment  without  danger  of  prefent 
fuffocation..  I  thought,  therefore,  I  had  got  a  very  good  opportunity  of  ex¬ 
amining  the  degrees  of  Heat  in  the  Air  that  Animals  could  breath  in ;  but 
though  I  was  vaftly  intent  upon  it,  the  multitude  of  my  affairs,  that  could 
not  be  difpenfed  with,  neceffarily  called4me  another  way.  I  defired,  therefore, 
that  induftrious  Gentleman  Mr.  Fahrenheit ,  whom  I  have  fo  often  mentioned 
with  refpedt,  and  my  very  good  friend  and  kinfman  Jodocus  Provoft ,  to  make 
fome  Experiments  for  me  in  the  manner  I  fhould  diredt,  and  to  let  me  know 
exa&ly  the  fuccefs.  This  they  were  fo  good  as  to  comply  with,  and  gave  me 
the  following  account,  upon  hearing  which,  I  am  apt  to  think  you  will  be 
of  opinion  with  me,  that  there  is  fcarce  any  Experiment  to  be  met  with  that 
will  help  us  better  to  underftand  the  effedts  of  this  heat  of  Air  upon  the 
Bodies,  Humours,  and  parts  of  Animals.  Nor,  perhaps,  is  there  any  other, 
that  is  of  greater  fervice  in  the  Art  of  Chemiftry. 

The  Baker,  then,  in  one  of  thefe  Sugar  houfes  was  heated  till  an  accurate  The 
mercurial  Thermometer,  after  it  had  remained  in  it  a  fufffcient  time,  rofe  to  ^ 
146  degrees.  A  Sparrow  was  then  fet  down  in  it  in  a  cage,  at  fix  a  clock  in 
the  evening.  When  it  had  been  there  about  a  minute,  it  began  to  open  its 
mouth,  and  pant  with  a  grea-t  deal  of  trouble,  and  uneafinefs,  the  number  of 
refpirations  increafing  every  moment,  fo  that  in  a  very  fhort  time  the  repe¬ 
tition  of  them  was  vaftly  quick,  and  with  fuch  a  diminution  of  ftrength, 
that  he  could  fit  no  longer  upon  his  perch,  but  leaving  it  went  to  the  bottom 
of  the  cage,  where,  with  violent  ftruggling,  and  panting,  he  died  within  feven 
minutes.  At  the  fame  time  a  Dog  was  confined  in  the  fame  hot  room ;  who, 
after  he  had  been  there  feven  minutes,  by  opening  his  mouth,  lolling  out  his 
tongue,  and  breathing  very  quick  gave  evident  proofs  that  this  great  Heat 
was  not  a  little  troublefome.  He  remained,  however,  at  that  time  quiet  in  the 
wooden  cage  in  which  he  was  inclofed.  When  a  quarter  of  an  hour  was  near 
paired,  he  began  to  breath  very  ftrong,  and  with  a  great  deal  of  noife,  and 
made  fuch  efforts  to  get  out  of  his  confinement,  as  were  quite  furprizing.  A 
little  afterwards  his  ftrength  failed  him,  his  refpiration  began  to  grow  flower, 
and  flower,  till  at  laft  each  infpiratron,  and  refpiration  continued  a  long 
time,  though  they  were  ftili  performed  with  a  great  deal  of  force.  Thefe, 
however,  grew  afterwards  more  and  more  languid,  fo  that  a  little  before  his 
death  they  could  not  be  heard  at  all.  During  all  this  time,  a  great  quantity  of 
Saliva  ran  out  of  his  mouth,  which  was  perfectly  reddifh,  and  flank  fo  intoler¬ 
ably,  that  no  body  prefent  was  able  to  bear  it :  And  this  terrible  fmell,  thus  fud- 
denly  produced  in  the  Animal,  was  of  fo  hurtful  a  nature,  that  one  of  the 
perfons  that  was  making  the  Experiments,  upon  coming  near  him,  was  in  an 
inftant  fainting  away,  fo  that  it  was  neceffary  to  refrefh  him  with  fome  Spirit  of 
Wine,  and  Myrrh  ;  by  which  means  it  happened,  that  he  could  not  put. the 

Thermometer  into  the  mouth  of  the  Dog  the  very  moment  he  died.  A  little 

y  2  afterwards. 
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afterwards,  however,  being  recovered  by  the  abovementioned  liquor,  he  thruft 
it  in,  and  the  Mercury  flood  at  the  degree  iio.  In  this  very  great  Heat  now, 
and  with  all  thefe  vaft  ftruggles,  there  did  not  appear  upon  the  dog  the  leaft 
fign  of  fweat.  This  Dog  weighed  ten  pounds.  At  the  fame  time  thefe  Ex¬ 
periments  were  made  upon  the  Sparrow,  and  Dog,  a  Cat,  too,  was  fhut  up  in  a 
wooden  cage,  and  placed  in  the  fame  ftove.  When  fhe  had  been  there  a  mi¬ 
nute,  fhe  began  to  lay  upon  the  ground,  and  pant  i  and  in  a  quarter  of  an  hour 
made  a  hizzing  noife  as  fhe  breathed  *,  fhe  then  flruggled  prodigious  hard  [to 
get  out,  and  after  fhe  had  fuffered  exactly  in  the  fame  manner  as  the  former,, 
underwent  at  lad  the  fame  fate:  But  fhe  was  all  over  as  wet  with  fweat  as  if  fhe. 
had  been  taken  out  of  a  River. 

We  learn  evidently,  then,  by  thefe  Experiments,  that  the  Air  when  it  is. 
•f  48  degrees  hotter  than  the  Blood  in  the  mouth  of  a  healthy  child,  is  ca¬ 
pable  of  producing  the  raoft  acute  difeafe  in  an  inftant,  and  foon  after  de~ 
ftroyrng  the  Animal  with  the  moft  terrible  fymptoms.  But  how  furprizingly 
muft  all  the  humours  of  the  Body  here  be  changed,  as  they  gave  fuch  evident 
figns  of  a  molt  fetid  putrefaction  ?  Certainly  there  is  not  in  nature  a  more  ab-- 
ominable  flench  than  this  terrible  rancid  one,  more  loathfome  than  that  of  a  dead 
carcafe,  which  was  fo  foon  produced,  and  exhaled  from  this  Animal  which 
was  perfectly  well  but  juft  before  ?  For  this,  we  fee,  purely  by  its  contagious, 
quality,  brought  a  ftrong  man,  and  one  ufed  to  labour  into  imminent  danger  of 
prefent  death.  And  what  greater  proof  can  we  have  that  all  the  Juices  were, 
refolved,  and  changed  from  their  natural  difpofition,  then,  that  even  the  Sa¬ 
liva  m  fo  Ihort  a  time  was  become  red.  But  the  Fire  of  the  room  did  not  alone: 
effe<5t  all  this*,:  for  the  flefh  of  the  dead  Animal,  being  hung  up  in  the  fame 
Heat,  was  only  dried  thereby,  and  did  not  diffolve  into  fuch  a  noifome  fames „ 
But  the  vital  motion  in  thefe  creatures,  whilft  by  its  attrition  it  generated  Heat, 
and  a  Tendency  to  putrefaction,  muft  of  neceflity  have  produced  a  prodigious 
degree  of  Heat  in  the  Lungs ;  and  thefe  having  nothing  to  help  to  cool  them,, 
the  Heat  muft  have  grown  much  greater  there  than  even  in  the  ftove  itfelf.. 
And,  hence,  the  Oils,  Salts,  and  Spirits  of  thefe  Animals  were  reduced  to 
putrefaction  within,  perhaps,  28  minutes;  whilft  the  Bird  was  affeCted  within, 
one.  And  here  we  may  obferve,  when  thefe  rooms  are  heated  to  fuch  a  de¬ 
gree,  the  fervants,  who  are  obliged  to  attend  there,  ftay  in  but  a  very  little 
while  at  a  time,  and  then  go  out  for  fome  refrefhment.  In  the  fame  manner, 
in  the  Melting-houfes,  where  they  cut  the  melted  iron  into  large  plates,  the: 
Workmen  can  bear  the  exceflive  Heat  but  for  a  moment,  and  then  are: 
forced  to  retire  into  fome  cooler  Air,  where  they  lie  down,  and  recover  them- 
felves,  or  otherwife  they  would  inftantly  fall  into  a  Deliquium.  And  whenever  the^ 
Air  is  heated  but  to  fuch  a  degree,  as  is  the  ftandard  of  a  man  in  health  ;  if  a. 
perfon  is  then  placed  in  it,  he  foon  perceives  the  excefs  of  the  Heat,  which, 
grows  fo  troublefome,  that  he  can’t  remain  in  it  any  confiderable  time,  but 
itrives  with  all  his  might  to  get  into  fome  cooler  place,  or  otherwife  would 
faint  away.  Hence,  therefore,  we  fee,  that  hot  Air  enervates  the  ftrength 
cold  reftores  it:  And,  indeed,  except  the  Heat  was  tempered  by  an  alternate 
interpofition  of  Cold,  there  would  foon  be  an  end,  both  of  Plants,  and  Animals. 

*f  This  muft  be  underftood  in  the  very  greateft  latitude  in  which  it  is  ever  obferved ;  the  Heat  of 
a  child  in  health  very  rarely  riftng  higher  than  the  96th  degree  in  Fahrenheit's  Thermometer. 

From., 
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From  what  has  been  fa  id,  then,  we  at  laft  make  this  conclufion  •,  that  the 
Heat  of  the  Blood  in  the  Veins,  Arteries,  Heart,  Lungs,  and  other  parts  of 
the  Body,  is  pretty  equable.  In  the  Lungs,  however,  it  is,  in  reality,  both  hot¬ 
ted,  and  coldeft  •,  and  hence,  tho’  it  undergoes  thofe  effects  in  the  Lunc?s, 
which  are  abfolutely  neceflfary,  yet  by  this  means  it  is  ftill  kept  of  a  proper 
temperature. 


Co  r  o  l.  17. 

The  larger  any  Body  is,  the  denfer  the  matter  is  of  which  it  confifts,  and  the  what  b0- 
more  exa&ly  fpherical  its  figure  is,  the  more  difpofed  will  it  be  to  retain  the  Fire  t^on' 
which  it  has  received  into  it  j  which  is  every  where  confirmed  by  Experiment.  Heationgeft. 
If  fuch  a  Body  as  this,  therefore,  fhould  be  placed  in  an  exceeding  rare  Fluid,  or 
in  a  perfedt  Vacuum  ;  then,  all  the  phyfical  caufes  that  are  at  prefent  known 
to  promote  this  prefervation  of  Heat,  would  be  united  together. 


COROL.  18*. 

Neverthelefs,  all  the  folid,  large,  fpherical  Bodies,  that  we  are  converfant  Even  there 
with,  tho*  they  are  brought  to  the  very  point  of  fufion,  if  they  are  placed  ja  grovv  cold* 
the  common  Air,  foon  return  to  the  temperature  of  the  ambient  Atmofphere. 


COROL.  IQu 

Can  we  then  look  upon  the  vibration  of  the  condiment  Elements  of  Bodies,  whaUoes 
as  the  whole,  and  only  caufe,  that  Fire  continues  in  a  Body  that  is  heated  ?  As  towards-* 
was  the  opinion  of  the  illuftrious  Newton.  It  is  true,,  indeed,  if  a  large  Bell  is  Heat?  ■ 
ftruck  but  in  one  place  with  an  elaftic  metal  Clapper,  it  will  continue  its  fonorous 
undulations  for  fome  feconds,  and  its  tremulous  concuffions  a  good  while  after 
we  are  able  to  hear  them,  as  appears  by  fprinkling  a  little  Sand  on  it  :  But 
in  other  cafes,  this  vibratory  motion  of  elaftic  Bodies  is  commonly  pretty  foon 
over. 


Experiment  XXI. 

The  denfer  Bodies  are,  whether  fluid,  or  folid,  the  longer  time  they  require  DenfeBodies 
to  grow  equally  hot,  if  they  are  expofed  to  the  fame  Fire.  heattgf7 

For  making  this  Experiment,  take  a  brafs  hollow  Parallelepiped,  open  at 
top,  and  filled  with  Water  *  upon  this,  let  there  be  placed  fome  cylindrical 
glafs  Vefiels  of  the  fame  fize,  and  filled  to  the  fame  height  with  Fluids  of  dif¬ 
ferent  fpecific  Gravities  :  Then,  if  you  make  a  Fire  underneath,  fo  that  the 
Water  being,  conftantly  in  motion,  may  acquire  a  very  equable  degree  of  Heat, 
you  may  with  the  naked  eye  perceive  the  lighted,  and  confequently,  the  rareft 
Fluid  to  be  expanded  very  foon,  but  the  denfeft  a  great  deal  flower  ;  and  the 
fame  is  confirmed  by  the  application  of  the  Thermometer.  Air  grows  hot  very 
quickly,  then  Alcohol,  next  very  liquid  Petroleum ,  then  Oil  of  Turpentine, 
and  then  in  order,  pure  Water,  fait  Water,  very  ftrong  Lixhiums ,  Metals, 

Mercury,  Gold. 


COROL.  I  r 

The  matter,  therefore,  of  Bodies, , both  admits,  and  parts  with  Fire,  with 

fome- 
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Tome  difficulty  ;  and  hence.  Body,  as  Body,  does,  in  this  refpedt,  retain  its 
temperature,  nor  fuffer-s  it  to  be  changed  without  home  refinance. 

Experiment  XXII. 

The  larger  Bodies  are,  the  longer  they  are,  ceteris  paribus,  in  growing  hot 
with  the  fame  Fire*  and  the  contrary.  The  truth  of  this  is  fo  well  known, 
from  the  moft  common  Experiments,  that  it  may  be  almoft  made  ufe  of  as  a 
phyfical  Axiom. 

Experiment  XXIII. 

what  Bo-  Thedenfer  and  larger  Bodies  are  at  the  fame  time,  and  the  moreexaftly  fphe- 
heateTwith  rical  their  figure  is,  the  more  Fire  they  require,  and  the  longer  they  are,  before 
the  moft  ?  they  arrive  at  their  greateft  Heat.  For  if  one  pound  of  Iron  is  hammered  into 
"  cuty  a  thin  parallelipidal  Plate,  and  another  is  form’d  into  a  Sphere,  and  both  thefe 
areimmerged  into  boiling  Water;  then,  the  Plate  will  foon  receive  the  Heat  of 
the  Water,  but  the  Sphere  flowly  :  So  far  therefore,  the  Surface  feems  to  deter¬ 
mine  the  time,  which  a  Body  takes  up,  in  admitting,  and  parting  with  Heat, 
and  Cold. 

Experiment  XXIV. 

Among  all  the  Bodies  of  the  univerfe,  that  have  hitherto  been  difcovered  and 
kfeifBhotterf  exam’ned3  there  never  was  yet  found  any  one,  that  had  fpontaneoufly,  and 
than  every  from  its  own  nature,  a  greater  degree  of  Heat  than  any  other.  This  furpri- 
other.  zing  paradox  has  already  appeared  to  be  true  by  an  induction  of  particulars  : 
For,  as  I  informed  you  before  from  Experiment,  all  thofe  Bodies  which  are 
efteemed  the  hotteft,  will  be  reduced  exactly  to  the  fame  degree  of  Heat,  or 
Cold,  if  they  continue  a  good  while  in  Air  of  the  fame  temperature.  Certain¬ 
ly,  Phofphorus  itfelf  made  of  Urine,  is  as  cold  as  the  ambient  Water,  whilft 
it  is  immerfed  in  it  ;  tho’  it  foon  grows  exceeding  aCtive,  and  hot,  when  it 
is  expofed  to  the  Air.  In  like  manner  the  Phofphorus  that  is  prepared  from 
calcin’d  pinguious  fubftances,  and  Alum,  fo  long  as  it  is  fecur’d  in  its  glafs  Vial, 
has  no  more  Heat  than  the  Glafs,  nor  has  the  lead  effedt  upon  it ;  tho*  upon 
the  admiffion  of  the  Air,  indeed,  it  takes  Fire,  and  burns  immediately.  Lin- 
feed  Oil,  which  is  never  harden’d  into  a  folid  Mafs,  but  remains  always  fluid  in 
the  greateft  natural  Cold,  is  even  at  that  time  as  cold  as  the  coldeft  Ice.  Nor 
is  the  choiceft  Alcohol  then  at  all  warmer  than  the  pureft  Mercury.  That 
wonderful  Spirit  of  Nitre,  called  the  fiery  Spirit,  which  is  a  curious  prepara¬ 
tion  of  Glauber' s,  and  that  diftilled  Oil,  which  the  Chemifts  draw  from  Safta- 
fras,  whilft  they  remain  quiet  in  clofe  Veflfels,  are  as  cold  before  the  mixture, 
as  the  coldeft  Ice  ;  tho’  when  they  are  mixt  together,  they  produce  a 
moft  terrible  Fire.  The  coldeft  Steel  and  Flint,  by  a  momentaneous  percuffion, 
excite  in  the  fharpeft  frofty  Air,  the  moft  intenfe  Fire  that  we  are  at  prefent 
acquainted  with.  And  this  is  fo  univerfally  true,  that  of  all  the  natural  Bodies 
that  have  hitherto  been  examined,  there  has  not  been  found  one,  that  of  itfelf 
inclines  more  towards  Heat,  than  Cold,  not  one,  that  is  naturally  hotter  than 
the  reft.  I  know  people  are  generally  ftrongly  prejudiced  in  favour  of  the  con¬ 
trary  opinion,  and  think  it  evident,  that  the  Bodies  of  Animals,  at  leaft,  have 
a  greater  degree  of  Heat  in  them,  than  others.  And  this,  I  confefs,  is  true, 
if  you  confider  them  whilft  they  are  alive  ;  for  fo  long  there  is  a  perpetual 

3  collection 
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colledion  of  Fire,  and  communication  of  Heat,  by  that  attrition  of  the  parts, 
which  is  necefiary  to  the  fupport  of  the  animal  life  :  But,  now,  if  you  examine 
a  drowned  Body,  that  was  juft  before  ftrong,  and  in  perfect  health,  and  re¬ 
mains  ftill  in  all  refpeds  exadly  the  fame,  except  wanting  this  vital  attrition  ; 
you  will  then  find  it  exadly  as  cold  as  the  Water.  But  you’ll  be  apt  to  fay, 
fure  the  contrary  of  this  appears  to  be  true-,  for  we  often  fee,  that  Bodies  have 
a  great  degree  of  Heat  after  they’re  dead.  And  this,  Gentlemen,  I  acknow¬ 
ledge  to  be  frequently  the  cafe.  Hence,  you’ll  probably  infift,  that  there  are 
in  reality,  therefore,  Bodies  of  Animals,  that  are  difpofed  to  keep  up,  and 
cherifh  Heat  in  them.  Nor  do  I  deny  it  :  But  then  pleafe  to  confider,  that 
when  this  is  the  cafe,  then  putrefadion  is  adually  begun,  by  which  there  is 
excited  a  conflant,  and  pretty  violent  motion  too,  which  by  its  attrition,  and 
fridion,  is  capable  of  communicating  new  Fire  to  the  Body,  which  did  not 
naturally  belong  to  it.  Take  for  inftance,  a  quantity  of  cold  Hay,  prefs  it 
hard  down  in  a  large  heap,  and  then  moiften  it  quite  through  with  Water,  and 
it  will  by  this  means  grow  very  hot,  and  fometimes  burft  out  into  Flames. 
Fermentation,  putrefadion,  effervefcence,  and  the  mixture  of  Bodies  together, 
will  certainly  very  often  produce  the  greateft  degrees  of  Heat,  as  I  lhall  here¬ 
after  exprefiy  demonftrate,  nor  ever  deny’d ;  but  then  thefe  motions  are  never 
obferv’d  to  happen  in  one  fingle  fimple  Body  alone,  and  therefore  are  never 
fpontaneous,  or  belong  properly  to  any  Body  in  particular.  Any  other  ob- 
jedion  of  this  kind  that  may  be  raifed  againft  what  we  have  afiferted,  you  your- 
felves  will  eafily  be  able  to  anfwer. 

C  o  r  o  l.  1. 

Does  therefore  a  denfe  Body  receive  more  of  the  fubftance  of  Fire  into  it* 
as  it  grows  by  degrees  hotter  and  hotter  ?  Is  this  greater  comparative  quantity 
of  Fire,  owing  to  the  greater  degree  of  Fire  that  the  Body  is  expofed  to  ?  And 
is  the  continued  application  of  this  Fire  likewife  another  reafon,  that  a  Body 
thus  heated  has  a  greater  quantity  of  Fire  communicated  to  it? 

C  o'  R  o  L.  2. 

Is  Fire  itfelf,  that  is  fo  long  infinuating  itfelf  into  a  Body,  and  enters  into 
it  in  fo  great  a  quantity,  the  true  phyfical  caufe  of  the  long  retention  of  the 
Fire  in  the  Body  when  it  is  once  heated  ? 

Corol.  3. 

Or  rather,  is  not  this  effeded,  by  the  heated  corporeal  Mafs,  and  the  Fire 
communicated  to  it,  both  their  powers  confpiring,  and  being  united  together .. 

Scholium. 

Thus  far,  Gentlemen,  I  have  endeavoured  by  a  few  fimple  Experiments,  to  ConcJufio;j 
lay  before  you  thofe  evident  truths  that  I  have  been  able  to  difcover,  concern-  of  £he  dol¬ 
ing  the  nature  of  that  Fire,  which  Philofophers  call  elementary  Fire.  And  |Ji,“t°rfyele' 
this  we  have  confidered  Firft,  as  it  is  a  created  Being,  exifting  feparately,  Fire. 
and  without  every  other  Body  whatever  \  then,  as  it  refides  in  Bodies,  and  re¬ 
mains  there  pure  and  fimple,  nor  receives  any  Pabulum  from  them,  being  de¬ 
termined  in  parallel  or  converging  Rays s  and  laftly,  as  the  lame  is  collede 
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in  Bodies,  purely  by  motion  and  attrition.  And  I  have  taken  a  great  deal  of 
pains  to  give  you  a  right  notion  of  this  Fire,  before  I  proceed  to  examine  into 
that,  which  is  fupported  by  combuftible  matter,  which  is  fuppofed  to  be  of  quite 
another  nature  from  the  former,  and  differs  very  much  from  it  in  its  effe<5ts  : 
For  the  not  carefully  diftinguifhing  betwixt  thefe  two  kind  of  Beings,  which 
by  univerfal  confent  are  called  Fire,  has  given  rife  to  a  great  many  errors  in 
the  chemical  Art.  Let  us  now,  therefore,  let  about  the  examination  of  com¬ 
mon  Fire,  which  by  many  people  is  looked  upon  as  the  only  real  Fire.  Give 
me  leave,  however,  before  I  proceed,  to  give  you  a  fhort  account  of  fome  ob- 
fervations  that  may  be  underftood  from  the  dodtrine  that  has  been  already  laid 
down,  and  which  properly  belong  to  the  Hiftory  of  Fire  ;  that  fo  both  this 
Hiftory  may  be  as  compleatas  poffible,  and  every  perfon  may  have  the  honour 
of  his  proper  difcoveries. 

The  Difco-  An  iron  Rod  a  foot  long,  made  red  hot,  gained  of  its  length.  A  glafs 
ther  a°u-  °"  Cylinder,  a  fpan  long,  made  red  hot,  gained  r~.  Sturm.  Coll,  part  II,  p.  ioi. 
thors.  A  metal  Ring  made  red  hot,  had  its  diameter  increafed  by  Sagg.  di  Nat. 
Sper.  p.  182.  A  glafs  Globe  was diflended  in  its  capacity  t01o -Q. ,  purely  by  the 
Heat  of  the  hand.  T)es  Amontons ,  Mem.  de  l' Ac.  Roy.  1704.  p.  12.  1705.  p.  4. 
If  a  Thermometer  is  immerg’dinto  a  warmer  liquor  than  itfelf,  it  fir  ft  defcends, 
and  afterwards  afcends  ;  if  into  a  colder,  it  firft  afcends,  then  defcends.  Sagg .  di 
Nat.  Sper.  p.  178.  ad  181.  And  this  is  proved  by  a  great  many  arguments  to 
depend  in  the  firft  cafe  upon  the  expanfion,  and  in  the  fecond  upon  the  contrac¬ 
tion  of  the  Glafs,  before  the  included  fluid  can  be  equally  affedled,  ibid.  In 
warming  of  Liquors,  the  Heat  is  fuppofed  not  to  expand  them  equably,  but 
by  alternate  impulfes.  Halley.  Phil.  Tranf.  Abr.  T.  II.  p.  34.  Mercury  being 
put  in  a  glafs  Vial,  and  then  immerg’d  in  cold  Water,  which  was  afterwards 
heated  by  degrees,  till  it  began  to  boil,  afcended  very  equably  ;  but  when  the 
Water  boiled,  tho’  the  Fire  was  increafed,  it  could  not  be  dilated  any  farther,  but 
remain’d  at  the  fame  point.  Hence,  therefore.  Thermometers  made  with  Mer¬ 
cury,  will  be  moft  accurate.  Id.  ibid.  And  thefe  following  obfervations  I  choofe 
here  to  fubjoin,  as  matters  that  deferve  confideration :  Since  one  very  often 
corredts  another.  If  two  metal  Rods  are  of  the  fame  weight  when  they  are  cold  ; 
then,  if  you  make  one  of  them  hot,  and  hang  it  to  a  balance,  it  will  be  lighter 
than  the  cold  one;  but  if  you  place  a  live  Coal  under  the  cold  one,  the  equili- 
brium  will  be  again  reftored.  If  two  metal  Rods  are  exadtly  in  equilibria ,  then 
by  holding  a  hot  Coal  over  either  of  them  it  will  grow  lighter,  and  on  the 
contrary  will  preponderate  if  you  hold  it  underneath.  Sagg.  di  Nat.  Sper. 
p.  256. 

Of  the  Pabulum  of  Fire. 

Since,  then,  it  appears  almoft  certain,  that  the  very  fame  Fire  does  always 
exift,  in  the  fame  quantity,  and  without  alteration  ;  and  farther,  that  when  it 
is  collected  in  fome  fort  of  Bodies,  fuch  for  inftance,  as  Gold  or  Silver,  it  will 
continue  in  them  a  confiderable  time,  without  any  perceptible  deftrudtion  of 
them  ;  we  come  now  in  the  next  place  to  examine  thofe  Bodies  to  which  Fire 
maybe  likewife  communicated,  and  in  which  it  maybe  preferved  too  a  pretty 
while,  but  then,  under  this  circumftance,  that  at  the  fame  time  that  the  Fire 
is  thus  detained  in  them,  nay,  and  fometimes  increafed,  the  very  Bodies  them- 

felves 


Fire  in  Bo¬ 
dies  in  a 
twofold 
manner. 
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felves  are  fo  far  confumed  in  this  attion,  that  they  almoft  difappear  from  our 
fenfes.  For  when  Fire  is  once  collected  in  Bodies  in  this  manner,  it  generally 
remains  in  them,  and  perfifts  in  its  activity,  till  it  has  diffipated  thofe  parts  of 
them,  by  which  it  was  continually  fupported  :  But  as  foon  as  ever  thefe  parts 
are  difperfed  by  the  power  of  it,  then  the  Fire  likewife  difappears  too,  exerting 
itfelf  but  very  little  longer  upon  thofe  that  are  left  behind. 

Since  therefore  the  Fire  itfelf,  and  the  Body  in  which  it  was  collected  vaniffi  Why  form; 
from  our  fenfes  both  together,  hence  people  have  univerfally  called  thofe  Bo- 
dies,  or  thofe  particular  parts  of  them,  the  Aliment,  or  Pabulum  of  Fire  :  And  Pabulum  of 
thus  far  it  may  be  allow’d,  without  any  inconvenience.  But  when  they  pre-  Fire* 
tend  to  call  them  fo  in  too  ftri<5t  a  fenle,  becaufe  they  look  upon  them  as  the 
nutriment  of  real  Fire,  and  imagine  them  to  be  changed  by  the  Fire  into 
the  very  fubftance  of  elementary  Fire,  and  thus  to  have  their  own  proper  na¬ 
ture  deftroy’d,  and  to  put  on  that  of  Fire  ;  then,  they  propofe  fomething  vaftly 
different,  which  ought  very  well  to  be  confidered  before  it’s  admitted  for  true ; 
for  tho’  the  affertion  of  it  is  very  eafy,  yet  the  demonftration  of  it  is  exceeding 
difficult:  And  certainly,  whoever  overhaftily  runs  into  this  opinion,  muft  ne- 
ceflarily  fuppofe,  that  thofe  Bodies  which  nourifh,  and  fupport  Fire,  in  the  man-  comelnre 
ner  we  have  mentioned,  are  by  this  means  conftantly  diminifhing  :  And  hence  itfelf? 
the  quantity  of  all  other  Bodies  in  the  univerfe  muft  be  continually  leffened, 
whilft  that  of  elementary  Fire  muft  be  in  proportion  increafed.  Of  confequence, 
therefore.  Fire  being  thus  perpetually  augmented,  and  at  the  fame  time  di- 
diminifhing  every  thing  elfe,  would  neceflarily  have  deftroyed  all  other 
Bodies  long  enough  ago,  and  remained  fuperiour,  and  alone  in  the  Univerfe. 

In  the  mean  time,  however,  if  we  examine  the  obfervations  that  have  been  made 
from  the  moft  ancient  times,  quite  down  to  our  own,  we  lhan’t  find  the  leaft 
indication  of  any  fuch  increafe.  But  on  the  contrary,  the  power,  and  confe- 
quently,  the  quantity  of  Fire  is  obferved  to  continue  the  fame,  nor  feems  by 
any  means  to  fuffer  any  confiderable  augmentation  or  diminution.  An  Exam¬ 
ple,  or  rather  Proof  of  this,  are  thofe  very  accurate  Meteorological  Tables,  fo 
nicely  contrived,  and  fo  carefully  perfected  many  years  ago  for  public  fervice, 
by  that  excellent  Geometrician  Nicolaus  Cruquius ,  in  which  you  may  fee  what 
an  extraordinary  equilibrium  of  Heat  is  maintained.  Nor  is  it  a  little  to  our 
purpofe,  that  after  burning  of  Woods,  which  has  been  continued  fometimes 
for  whole  months  together,  there  has  never  appeared  the  leaft  fign  of  any 
increafe  of  Heat  remaining  after  it  was  over.  Can  you  believe.  Gentlemen, 
that  after  almoft  fix  thoufand  years,  as  in  this  time  all  the  combuftible  matter 
of  the  whole  inhabited  Earth,  where  Fires  are  in  ufe,  muft  neceffarily  have 
been  fo  many  times  confumed  ;  I  fay,  can  you  believe,  that  after  all  this  long 
and  conftant  augmentation  of  Fire,  the  Heat  fhould  not  yet  be  grown  intolera¬ 
ble  to  tender  Plants,  and  Animals  ?  In  every  part  of  the  world  at  leaft,  the 
Heat  has  always  continued  the  fame  :  For  the  very  fame  warmth  of  the  Air  is 
always  requifite,  that  the  tender  Embryo* s  of  Plants,  whilft  they  lie  inclofed  in 
their  Seeds,  and  are  nourifh’d,  fill’d,  and  diftended  with  a  kindly  moifture, 
may  expand  their  very  fine,  and  feeble  Stamina ;  for  if  the  Heat  increafes  be¬ 
yond  the  bounds  they  are  able  to  bear,  it  foon  burns  up  the  almoft  fluid  Ma¬ 
chine  in  its  original  ftate ;  nor  does  it  lefs  certainly  periffi  if  the  Heat  grows  too 
languid:  Why  Ihould  I  make  mention  of  Animals?  The  animalcles  of  the 
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Male  Seed,  when  they  have  ijjfinuated  themfelves  into  the  Eggs  of  the  Female, 
require  fuch  an  exaft  temperature,  that  the  iooth  degree  of  Heat  in  Fahrenheit's 
Thermometer  will  burn  them  to  death,  and  in  the  70th,  by  reafon  of  the  Cold, 
they  will  hardly  ever  be  brought  to  maturity:  Nay,  the  very  impregnated  Eggs 
of  Infers,  that  are  able  to  bear  the  fharpeft  winter  Frofts,  are  molt  certainly 
deftroyed,  if  they  are  expofed  to  a  degree  of  Heat  that’s  a  little  too  intenfe. 
In  fhort,  therefore,  examine  Nature  in  her  whole  extent,  and  you’ll  evidently 
find,  that  the  quantity  of  Fire  in  the  Univerfe,  always  continues  the  fame  : 
For  it’s  certain,  after  fo  many  terrible  conflagrations  occafion’d  by  Meteors  ; 
after  fuch  prodigious  erudlations  of  burning  Mountains ;  after  fuch  infinite 
numbers  of  culinary,  furnace,  and  workhoufe  Fires ;  and,  after  all,  the  devaf- 
tations  that  have  happened  fince  the  invention  of  Fire^  Arms:  I  fay,  after  all 
thefe  extraordinary  methods  of  producing  Fire,  there  does  not  appear  to  be 
the  leaft  quantity  more  at  prefent,  than  there  was  in  former  ages.  And  I’ll 
almoft  venture  to  promife,  that  our  following  examination  of  the  Pabulum  of 
Fire,  will  make  it  appear  beyond  contradklion,  that  the  cafe  is  here  very  dif¬ 
ferent  from  what  people  generally  imagine.  Let  us  therefore  fet  about  this  ve¬ 
ry  ufeful,  and  agreeable  inquiry  •,  and  in  the  firfl  place  let  us  confider  com- 
buftible  matter  as  we  find  it,  in  the  Vegetable,  Animal,  and  Foflil  Kingdoms. 
Now  here  we  fhall  come  at  its  Nature  more  readily,  if  we  firfl  examine  it  in 
the  clafs  of  Vegetables  ;  for  ’tis  by  thefe  that  Animals  are  nourifhed  and 
fupported  ;  and  thefe  may  more  eafily  be  examined,  and  underftood,  than 
Foftils. 

All  Vegetables  that  we  are  hitherto  acquainted  with  may  be  burnt  with  Fire, 
and  will  feed  the  Fire  whilft  they  are  burning  ;  the  Larch-tree  itfelf  not  except¬ 
ed.  But  as  thefe  now  may  be  expofed  to  Fire,  either  crude,  whilft  they  are 
yet  perfectly  alive  and  full  of  green  juices,  or  when  they  are  dead,  and  dry  ; 
hence  they  ought  to  be  confldered  in  both  thefe  circumftances  :  And  as  a  right 
knowledge  of  the  green  ones,  will  help  us  more  eafily  to  conceive  of  the  dry 
ones,  for  this  reafon,  a  proper  regard  to  method  leads  us  to  examine  what  it 
is,  that  is  properly  combuflible  in  Vegetables  whilft  they  are  alive. 

All  crude  Vegetables,  therefore,  of  what  kind  foever,  contain  in  them. 
Water  ;  Spirits,  as  they  are  called,  or  invifible  exhaling  Corpufcles,  which  are 
generally  odorous,  and  for  the  moft  part  refide  in  this  Water,  and  aredifperfed 
into  the  Air  as  foon  as  ever  feparated  from  it  •,  an  acid  volatile  Salt,  which 
almoft  always  appears  in  a  liquid  form  *,  a  volatile  alcaline  Salt  ;  a  light  vola¬ 
tile  Oil,  which  has  generally  the  peculiar  fcent  of  the  Plant  •,  a  more  fixed,  hea¬ 
vy  Oil  ;  a  black  Coal,  which  tho’  it  is  forced  with  a  ftrong,  and  long  conti¬ 
nued  Fire,  in  a  clofe  vefiel,  yet  continues  fix’d,  and  black  ;  white  Afhes,  which 
are  the  remains  of  this  black  Coal,  when  it  has  been  burnt  in  an  open  Fire  ;  a  fix’d 
alcaline  Salt,  which  is  contained  in  thefe  Afhes,  and  may  be  procured  from 
them,  by  making  a  Lixivium  with  them  ;  andlaftly,  another  part  of  thefe  Afhes 
which  remains  after  this  Salt,  is  feparated,  and  is  called  pure  Earth.  This, 
Gentlemen,  is  an  exa<5l  account  of  thofe  parts  that  have  been  difcovered  in 
combuflible  Vegetables.  In  thefe,  therefore,  as  they  are  changed  by  the  va¬ 
rious  adlions  of  the  Fire,  we  muft  examine  what  part  it  is,  that  is  in  reality 
inflammable,  or  combuflible. 

If  crude  Vegetables  then,  containing  all  the  parts  abovementioned,  are  com¬ 
mitted 
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mitted  to  abrifk  Fire,  whilft  their  Moifture  is  yet  in  them,  the  firft  thing  they  a  particular 
yield  is  a  Smoke,  or  vapour,  which  afcends  in  the  appearance  of  a  Cloud,  and  ^™nhtaof 
may  be  collected  in  form  of  Water,  either  acid,  or  alcaline,  according  to  the  pens ;  Firft, 
nature  of  the  Plant,  the  pro’per  fcent  of  which,  in  fome  meafure,  it  almoft  always  pla*feen 
carries  along  with  it.  This  Vapour  is  light,  thin,  and  almoft  pellucid. 

After  Vegetables  have  been  deprived  of  this  firft  part  by  the  Fire,  and, 
hence,  begin  to  grow  dry,  then  another  kind  of  Smoke  begins  to  arife,  which 
is  generally  black,  thicker,  acrid,  opake,  denfe,  and  fetid  ;  which  every  mo¬ 
ment  grows  thicker,  and  denfer,  till  at  length  it  becomes  of  a  pitchy  black- 
nefs,  and  is  rolled  up,  and  whirled  pretty  ftrongly  about  the  Vegetable. 

Not  long  after  this  there  burfts  out  a  brifk,  lucid,  crackling  Flame,  and  fuc- 
ceeds  this  thick  Smoke ;  for  this  ceafes  when  the  Flame  appears,  and  there  al¬ 
ways  remains  fo  much  the  lefs  of  it,  as  the  Flame  burns  more  clearly  :  But  if 
you  extinguifh  this  Flame,  then  this  denfe  black  Smoke  foon  appears  again. 

If  this  liquid,  volatile  Smoke  now,  is  catched  upon  any  Body,  and  by  that 
means  condenfed  ;  then  wherever  it  fixes,  it  will  form  a  very  black,  pinguious,and 
tenacious  Pigment,  which  is  bitter,  and  fetid,  and  goes  by  the  name  of  Soot. 

Vegetables  being  in  this  manner  confumed  by  Fire,  into  Smoke,  Flame,  and 
Soot,  there  remains  another  part  at  the  bottom,  which  may  be  made  red  hot 
indeed,  in  the  fame  manner  as  Metals,  but  is  abfolutely  unfit  to  feed,  and 
fupport  Fire ;  and  this  is  called,  Allies.  Thefe  now  are  found  to  be  different 
according  to  the  different  nature  of  the  Vegetables  that  were  burnt:  For  if  the 
Smoke  they  emit  when  they  are  expofed  to  the  Fire,  is  of  a  very  volatile, 
acrid,  faline,  and  alcaline  nature,  then  the  Allies  that  are  left  are  for  the  gene¬ 
rality  infipid;  as  appears,  in  Garlic,  Onions,  Scurvy-grafs,  Rocketts,  Hedge- 
mullard,  CreflTes,  Leeks,  Water-mint,  Muftard,  Mithridate-mullard,  and  the 
like  acrid  antifcorbutic  Plants,  which  when  they  are  burnt  yield  fcarcely  any 
fixt  Salt.  On  the  other  hand  if  the  Plants  are  fucculent,  and  acid,  and  their 
fumes  are  fo  likewife,  there  then  remains  a  great  deal  of  Salt  in  their  Allies; 
as  we  find  in  the  green  branches  of  almoft  all  Trees,  which  if  they  are  large 
when  they  are  laid  on  the  Fire,  there  diftils  from  their  ends,  an  acid  Water  in 
great  quantity.  And  laftly,  if  the  Vegetables  are  of  the  auftere-acid,  or  the 
aromatic-bitter  kind,  then  the  Allies  of  thefe  too  yields  a  Salt  in  great  abun¬ 
dance. 

If  Vegetables  are  moderately  dry,  and  their  Water  is  exhaled  when  they  are  in  a  dry 
expofed  to  the  Fire,  but  yet  are  not  too  old  ;  in  this  cafe  the  very  fame  things one% 
happen  as  in  the  former,  and  in  the  fame  order,  but  there  will  be  a  much 
fmaller  quantity  of  the  firft  watery  Vapour. 

If  the  Vegetables  are  worm-eaten,  fungous,  light,  very  dry,  and  very  old  ;  rn  a  very 
then  if  they  are  laid  on  the  Fire,  they  will  hardly  burn  with  fuch  an  open  dl7one‘ 
Flame  but  will  grow  red  hot,  fhine,  continue  lucid  fome  time,  and  then  moul¬ 
der  into  Afhes,  in  which  there  will  be  hardly  any  Salt  at  all  ;  nor  will  they 
fcarcely  yield  any  Smoke,  or  Soot. 

Since,  therefore,  thefe  things  that  we  have  mentioned  hold  true  in  every 
kind  of  Vegetable  that  is  burnt,  we  may  hence  upon  inquiry  be  able  to  ail- 
cover,  which  of  all  thefe  parts  it  is  that  is  in  reality  properly  combuftible. 

Firft  then,  let  us  examine  the  Water  which  conftitutes  a  confiderable  part 
of  every  kind  of  Vegetable.  And  this  we  find  is  capable  of  admitting,  and 
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An  examji  retaining  for  fome  time  any  quantity  of  Fire,  not  exceeding  212  degrees  or  a 
JaShL?6  little  more,  but  then,  the  Elements  of  the  Water  have  received  fuch  a  dif¬ 
fer/.  Firft,  pofition  from  the  Fire,  that  no  more  can  be  difpofed,  and  confined  in  it. 

ofthc  Wa-  pjence^  therefore,  it  is  not  pofiible  by  any  known  Art  whatever  fo  to  impreg¬ 
nate  Water  with  Fire,  as  to  make  it  put  on  the  brightnefs  of  a  red  hot 
Body,  and  thus  to  become  perfectly  lucid.  Nay  if  Water,  whether  hot,  or 

cold,  is  thrown  in  large  quantity  upon  a  burning  flame,  or  any  kind  cf 

matter  that  is  on  Fire,  it  will  immediately  reduce  that  violent  Fire  to  212  de¬ 
grees,  and  by  this  means  flops  every  kind  of  Fire,  takes  away  the  rednefs 
from  Bodies  that  are  heated,  and  extinguishes  flame.  Nay,  if  by  the  adtion 
of  Fire,  Water  is  refolved  into  Vapours,  that  are  very  active,  and  expand 
themfelves  every  way  with  a  great  deal  of  force,  yet  even  then,  when  it  is  re¬ 
duced  into  this  form,  it  has  the  very  fame  effedts  with  refpedt  to  Fire.  This 
is  evident  j  for  if  you  hold  a  live-coal,  or  lighted  Torch  in  the  denfefl  fleam 
of  boiling  Water,  it  will  be  perfedlly  extinguifhed  as  if  you  threw  Water  upon 
it.  And  our  chemical  diflillations  likewile  demonflrate,  that  Water,  exert 
what  force  of  Fire  you  will  upon  it,  will  always  retain  every  character  of  pure 
Water.  In  the  mean  time,  however,  I  cannot  deny  but  that  there  are  a  great 
many  effedls  produced  by  the  Water  in  the  burning  of  Vegetables,  that  would 
not  otherwife  happen :  For  if  you  fling  Water  upon  Oil,  whilfl  it  is  boiling 
hot  upon  the  Fire,  there  will  arife  a  new  adlion  betwixt  the  Fire,  Water,  and 
Oil,  very  different  from  what  would  have  happened  had  not  this  been  done. 
Suppofe  a  pound  of  Oil,  for  inflance,  actually  boiling,  and  on  flame  in  a 
copper  veffel,  the  Fire  then  in  this  Oil  will  have  600  degrees  of  Heat;  but  it 
will  keep  within  bounds  fo  long  as  it.  is  moved  equably  through  the  Oil,  and 
difpofes  it  into  a  bright  flame  :  Let  now  an  ounce  of  Water  be  thrown  at  once 
into  this  Oil,  whilfl  it  is  thus  boiling,  and  flaming,  and  there  will  be  imme¬ 
diately  produced  a  rumbling,  crakling  noife,  the  mixture  will  fly  about  in  a 
Surprizing  manner,  and  the  motion  of  the  whole  will  grow  perfedly  unequal  : 
For  the  Water  as  it  falls  by  its  own  weight  through  the  Pores  of  the  boiling 
Oil,  meets  every  where  with  a  degree  of  Heat  three  times  greater  than  that  of 
the  hottefl  Water,  whence  the  Elements  of  the  Water  being  expanded  with 
a  prodigious  force,  and  agitated  with  an  exceeding  fwiftnefs,  they  put  the  more 
tenacious  particles  of  the  Oil  into  motion,  diffipate  them,  and  carry  them 
with  them  into  the  Air.  If  whilfl  Bodies  are  burning,  therefore,  any  Oil, 
and  Water  happen  to  meet  in  them,  the  Fire  that  is  excited  will  be  very  dif¬ 
ferent  from  what  it  would  be  otherwife:  And  this  your  Smiths  are  well  ac¬ 
quainted  with,  who  when  they  have  a  mind  to  blow  up  a  very  brifk  Fire  ge¬ 
nerally  Sprinkle  a  little  Water  upon  their  Coals.  But  there  is  another  circu al¬ 
liance  too  in  this  affair  that  ought  to  be  taken  notice  of,  and  that  is,  that 
Water  is  capable  of  receiving  a  greater  quantity  of  Fire  when  it  is  compreffed 
by  a  greater  weight  of  the  Atmofphere :  And  indeed  this  augmentation  is  fo 
considerable,  that  for  every  increaSe  of  this  weight  there  is  a  fenfible  addition 
of  a  degree  of  Fleat.  Hence,  therefore,  fhould  it  ever  be  So  confined  within 
Bodies  on  fire,  as  to  be  compreffed  with  a  double  Atmofphere,  what  a 
terrible  explofive  force  would  it  hereby  acquire  ?  And  from  this  consideration 
I  have  often  thought,  and  not  without  aflonifhment,  how  vaflly  the  quantity 
©f  Fire  that  may  be  communicated  to  Water,  would  be  increafed.  Should  the 
2  Wates: 
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Water  be  placed  in  the  Center  of  the  Earth.  For  Air  at  the  depth  of  409640 
fathoms  from  the  furface  of  the  Earth  would  be  as  heavy  as  Gold,  according 
to  Mariettas  Calculation,  if  the  law  he  fuppofes  always  holds  good:  With 
what  force  then  mud  Water  be  compreffed  in  the  fame  place  ?  And  of  con- 
feqience  how  much  more  Fire  would  it  be  there  capable  of  receiving?  Would 
not  Water,  if  it  was  made  to  boil  drongly  there,  fhine  as  much  as  Metals 
that  are  made  ever  fo  hot?  Certainly  this  appears  more  than  probable.  Com¬ 
pare  Hift.  de  l' Acad  Roy  des  Sc.  1703.  6.  and  Mem.  p.  101.  Eut  again, 
there  is  yet  another  power  of  Water,  when  in  the  Fire,  that  is  very  particular 
and  furprizing.  If  you  melt,  for  indance,  a  fixed  alcaline  Salt  with  a  drong 
Fire  in  a  Crucible  till  it  runs  like  Water,  and  then  indantly  pour  it  out  into 
an  iron  or  copper  mortar,  if  there  is  ever  fo  little  Water  at  the  bottom  of  the 
veflel,  it  will  be  fo  agitated  in  a  moment  by  this  excedive  Heat,  as  to  be  able 
to  make  the  Salt  dy  about  with  an  incredible  impetus  ;  as  the  Chemids  have 
often  experienced  to  their  great  Jofs,  and  danger.  But  the  effed  of  Water 
with  refped  to  Fire  is  never  more  violent,  or  terrible,  than  when  it  happens 
to  meet  with  melted  Brals:  For  if  whild  this  Metal  is  in  fufion  in  the  large  melt¬ 
ing  Furnaces,  a  little  Water  unfortunately  falls  among  it,  there  arifes  imme¬ 
diately  a  terrible  noife  with  fo  violent  an  explofion,  that  the  ftrongeft  Fur¬ 
naces  are  indantly  tore  to  pieces.  If  a  few  grains  of  melted  Brafs  are  thrown 
into  Water,  the  force  thus  produced  likewife  is  fo  prodigious,  that  it  will 
burd  the  dronged  veffel  afunder,  and  reduce  it  to  powder  in  an  indant. 

Hift.  de  F  Acad.  Roy  des  Sc.  1699,  p.  no.  Hence,  therefore,  it  appears, 
what  are  the  effeds  of  that  Water  which  naturally  refides  in  combudible  Ve¬ 
getables,  with  regard  to  the  Fire  that  is  burning  them,  if  you  confider  it  fe- 
parately  as  Water  ;  and  how  much  it  is  capable  of  increaling  the  force  of 

Fire,  if  it  happens  to  meet  with  Oils,  Salts,  or  Metals:  So  that  the  fame 

Body,  that  is  looked  upon  as  peculiarly  proper  to  extinguifh  Fire,  we  fee, 
may  under  fome  particular  circumdances,  be  the  greated  indrument  of  ren¬ 
dering  its  power  more  intenfe. 

The  Spirits,  then,  as  they  are  called,  of  Vegetables,  come  next  under  con-  Secondly,  of 
fideration,  and  that,  as  they  naturally  fwim  in  this  Water,  and  Boat  about  ^r;”atlve 
with  it,  before  the  Vegetables  have  undergone  any  degree  of  fermentation.  ‘ 

And  thefe,  though  you  take  ever  fo  much  pains  to  feparate  them  from  the 

Water,  and  colled  them  pure  together,  are  never  found  to  contain  any  thing 

in  them  that  will  feed,  and  fupport  flame,  or  Fire.  On  the  contrary,  let  them 
be  depurated  ever  fo  nicely  if  you  throw  them  upon  the  Fire,  they  will  foon 
put  it  out,  in  cafe  they  have  no  mixture  of  Oil  in  them.  The  very  fragrant 
Water  that  exhales  from  green  Rofemary  when  it  is  chemically  managed,  has 
nothing  in  it  inflammable.  Nay,  if  with  a  very  gentle  Fire  you  feparate  the 
mod  fragrant  part  of  this  again  in  a  clofe  veflel,  neither  was  this  ever  found  to 
yield  a  proper  Pabulum  for  Fire,  but  on  the  contrary  it  extinguifhes  it  when 
it  is  burning. 

The  third  fort  of  Bodies,  that  enter  into  the  compofition  of  Vegetables,  are  Th:rdIy-  of 
what  the  Chemids  call  acid  Salts,  which  exhale  too  with  the  feented  Water,  the  acid  to- 
and  Spirits  abovementioned.  Thefe  volatile  Salts,  now,  have  long  ago  been  htlle  ja‘ 
diicovered  to  be  very  often  exceedingly  acid,  as  the  fmoke  that  ariles  from 
acid  Wood  when  it  is  burnt  demonft rates*  as  well  as  the  acid  Soot  that  is 
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fometimes  produced  by  it.  Nay,  the  Spirits  thatarife  in  the  diftillation  of  the 
very  heavy  Woods,  fuch  as  Box,  Juniper,  Guaiacum ,  Oak,  and  the  like,  are 
found  to  be  as  acid  as  Vinegar  itfeJf.  Thus  if  you  take  fhavings  of  Guaiacum , 
and  diftill  them  with  a  moderate  Fire  in  a  very  clean  vefiel,  you  will  have  a 
liquor,  that  by  every  charaCteriftic  difcovers  itfelf  to  be  very  acid.  If  you 
then  carefully  feparate  it  from  all  the  Oil  that  is  mixed  with  it,  which  may 
be  eafily  done,  by  filtration,  and  gentle  diftillation,  you  will  by  this  means 
have  your  Acid  perfectly  pure,  limpid  as  Water,  and  even  then  confiderably 
volatile:  And  yet,  when  it  is  by  this  management  rendered  as  pure  as  poflible, 
if  you  throw  it  upon  flame,  or  Fire,  it  is  fo  far  from  fupplying  them  with 
fuel,  that  it  will  foon  extinguifh  them.  Nay,  and  that  pure  acid,  vegetable 
Spirit,  that  is  procured  by  Fire  from  the  native  Balfams  of  Vegetables,  is  per¬ 
fectly  of  the  fame  nature.  If  with  an  exaCt  Fire  you  diftill  fome  pounds  of  fine 
Turpentine,  in  a  very  clean  vefiel,  you  may  draw  from  this  oily,  pinguious 
Balfam,  a  liquor  of  a  perfeCt  acid  tafte,  that  may  be  intimately  mixt  with 
Water,  and  is  perhaps  the  nobleft  diuretic  we  are  acquainted  with  ;  and  yet 
this,  which  pofilbly  you  would  not  imagine,  will  extinguifh  Fire  in  the  fame 
manner  as  common  Water  does.  We  evidently  fee,  therefore,  from  thefe  Ex¬ 
periments,  that  the  volatile,  acid  Salt  that  rifes  from  Vegetables  when  they  are 
burnt,  is  not  a  proper  fuel  for  flame,  or  Fire,  but  on  the  contrary  put  them 
out.  But  here,  perhaps,  you  will  be  ready  to  fay,  don’t  we  fee  plainly,  how¬ 
ever,  that  Sulphur  will  burn?  Certainly  it  will.  But,  you’ll  go  on,  Sulphur 
is  compounded  of  a  foflil  Acid  of  Vitriol,  Alum,  or  the  Pyrites,  united  with 
a  vegetable,  or  foflil  Oil.  And  this  is  generally  true.  Hence,  then,  you’ll 
be  apt  to  infer,  that  the  latent  Acid  of  the  Sulphur  is  a  proper  Pabulum  for 
Fire.  But,  Gentlemen,  if  we  will  but  look  into  this  affair  with  proper  care 
we  fhall  find  that  it  is  the  Oil  only  that  in  this  cafe  feeds,  and  fupports  the 
Fire  ;  for  the  Acid  does  not  remain  in  the  flame,  but  is  diflipated  in  fumes, 
which  being  afterwards  collected,  compofe  that  liquor  which  goes  by  the 
name  of  the  Oleum ,  or  Spiritus  Sulphuris  per  Campanam ,  and  is  the  true  original 
Acid  of  the  Sulphur  without  any  alteration. 

Fourthly,  But  again,  if  we  examine  the  volatile,  alcaline  Salts,  that  exhale  from  molt 

tUe  Akaif."  kind  of  Vegetables  whilft  they  are  burning,  and  are  found  to  be  contained  in 
their  Soot ;  or  that  are  procured  from  fome  of  them  purely  by  diftillation,  as 
we  fee  in  Garlic,  Onions,  Scurvey-Grafs,  Rockets,  Crefies,  Leeks,  Horfe- 
radifb,  Muftard,  Mithridate-muftard,  and  others  :  I  fay  thefe  Salts,  if  they  are 
carefully  feparated  from  the  Water,  Spirits,  and  acid  Salt  beforementioned,  are 
never  obferved  to  burn,  or  flame  in  the  Fire,  but  either  fly  off'  immediately, 
or  diminifh  its  power.  And  laftly,  even  that  volatile  alcaline  Salt,  that  is 
artificially  produced  from  putrified  Vegetables,  which  is  in  larger  quantity, 
and  more  acrid  than  the  former,  appears  by  no  effeCt  whatever  to  be  a  proper 
Pabulum  of  Fire.  Give  me  leave,  however,  here  to  give  you  this  caution, 
that  what  I  aflfert  of  thefe  Salts,  muff  be  underftood  of  them,  when  they  are 
reduced  to  their  greateft  purity,  fo  that  there  is  not  the  leaft  Oil  adhering  to 
them.  For  in  the  diftillation  of  Vegetables,  as  well  as  in  the  burning  of  them, 
when  the  faline,  alcaline,  volatile  part  rifes,  it  carries  up  with  it  a  confider- 
able  quantity  of  a  fetid,  volatile  Oil,  which  it  pretty  intimately  unites  with 
itfelf,  fo  that  a  perfon  may  eafily  be  deceived  if  he  makes  this  Experiment 
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with  the  Salt,  whilft  this  Oil  remains  mixed  with  it  j  for  then  if  it’s  expofed  to 
the  Fire  it  will  really  burn.  But  as  foon  as  ever  this  Salt  is  perfectly  freed 
from  its  Oil  by  the  methods  which  we  fhall  hereafter  explain,  and  is  by 
this  means  rendered  quite  pure,  then  its  inflammable  power  is  intirely  taken 
away. 

The  fifth  part  that  enters  into  the  compofition  of  Vegetables,  is  the  Oil  Fifthly,  0f 
that’s  procured  from  them  by  diddling  them  with  boiling  Water  in  a  clofe  the  ou' 
Alembic ;  and  this  is  called  their  eflential  Oil,  and  is  the  mod  volatile  of  all 
the  Oils  that  are  drawn  from  them,  as  well  as  the  mod  pure,  not  having  fo 
great  a  mixture  of  heterogeneous  parts  with  it,  as  the  red  have.  If  this  Oil, 
when  it  is  well  feparated  from  all  the  other  parts,  is  fet  upon  the  Fire,  in  a 
clean  veflel,  and  differed  there  to  grow  hot,  and  boil,  and  then  a  Flame  is  ap- 
ply’d  to  it,  it  will  take  fire,  flame,  burn  away,  emit  a  little  Smoke,  confume 
and  leave  behind  it  a  few  Faces,  that  are  of  the  nature  of  Coal,  black,  fpungy, 
brittle,  and  earthy.  If  this  very  Oil  now,  which  is  generally  reckoned  fo  pure, 
undergoes  a  fecond  didillation  in  boiling  Water,  it  then  becomes  a  great  deal 
purer,  thinner,  and  lighter  than  it  was  before,  and  leaves  behind  it  a  good 
deal  of  new  Faces,  that  will  not  rife  in  this  fecond  operation  :  And  if  you  then 
take  this  Oil  thus  redfify’d,  as  the  Artifls  call  it,  and  expofe  it  to  the  Fire  in 
the  very  fame  manner  as  you  did  the  former,  it  will  take  fire,  yield  lefs  fmoke 
whilfl  it  is  burning,  and  the  quantity  of  the  Faces  that  are  left  behind,  will  be 
a  great  deal  lefs  than  before.  And  as  for  thofe  that  remain  in  the  Water  after 
this  fecond  didillation,  they  are  nothing  near  fo  combudible  as  this  redlify’d 
Oil.  Hence,  therefore,  it  appears,  that  the  inflammable  matter  is  by  this 
means  diminifhed,  but  at  the  fame  time,  that  part  of  it  which  remains,  becomes 
much  moredifpofed  to  feed  and  fupport  Fire.  If  the  purification  now  of  this 
Oil  by  diddling  it  in  boiling  Water,  is  frequently  repeated,  then  at  lad,  a  large 
quantity,  of  this  Oil,  that  was  at  firff  look’d  upon  as  inflammable,  will  appear 
to  be  of  an  earthy  Nature,  that  will  not  fo  eafily  burn  in  the  Fire:  In  the  mean 
time,  however,  the  Oil  that  rifes  in  didillation,  and  is  feparated  from  the  new 
Faces,  grows  every  time  lighter,  finer,  and  more  limpid,  burns  away  with  a 
clear  Flame,  generates  lefs  Smoke,  and  leaves  behind  it  lefs  Faces,  than  it  did 
in  any  preceding  operation.  And  this  may  be  profecuted  fo  long,  till  this  Oil 
becomes  fo  vadly  fubtil,  that  it  will  atlad  almod  confume  without  any  Smoke 
or  Faces  at  all.  But  again,  if  you  take  this  diddl’d  Oil  after  it  has  by  this 
means  been  rendered  totally  inflammable,  and  put  it  frefli  into  a  clean  glafs  Re¬ 
tort,  and  with  a  gentle  Fire  gradually  increafed,  carefully  didill  it  again,  and  re¬ 
peat  this  frequently  as  before  *,  then,  as  the  famous  Boyle  has  taught  us,  the 
greated  part  of  this  Oil  will  be  changed  into  earthy  Faces,  that  are  left  at 
the  bottom,  and  are  not  very  combudible  ;  but  the  Oil  that  dill  remains,  be¬ 
comes  every  didillation,  purer,  and  more  inflammable,  fo  that  ic  burns  away 
in  form  of  Flame,  without  any  confiderable  Smoke  or  Faces.  If  then  all  the 
Faces  that  are  left  behind  after  every  didillation  are  collected  together,  and  tor- 
rify’d,  and  made  red  in  an  open  pure  veflel,  they’ll  emit  Sparks,  and  Smoke, 
andfometimes  Flame,  and  at  lad  will  moulder  away  into  Alhes  that  are  abfo- 
lutely  incombudible.  Thefe  Experiments  now,  Gentlemen,  I  beg  you  will 
confider  very  carefully:  For  hence  we  may  already  difeover,  how  fmall  a  por¬ 
tion  of  this  Oil,  when  pureff  of  all,  truly  burns  away  in  Flame,  without 
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Smoke  or  Faces^  that  is,  is  totally  and  perfedlly  combuftible.  And  this  will 
be  of  lingular  fervice  in  helping  us  to  an  accurate  knowledge  of  the  nature  of 
Fire,  confidered  as  it  adts  upon  this  its  Pabulum ,  and  as  it  is  likewife  affedted  by 
it.  This  then  being  rightly  underflood,  pleafe  to  give  your  attention  to  an 
Experiment  of  another  kind.  Obferve  this  live  Coal,  which  as  you  fee,  is 
very  full  of  Fire :  I’ll  put  this  now  into  this  copper  VefTel,  and  pour  upon  it 
this  cold  aetherial  Oil  of  Turpentine,  which  of  all  Oils  is  efteem’d  the  mofl  in¬ 
flammable  ;  and  you  fee,  contrary  ’tis  probable  to  your  expectation,  that 
this  red  Coal  is  as  foon  extinguifhed  with  aSmoke  and  Hifs,  as  if  it  had  been  im- 
merfed  in  Water.  So  that  hence  it  appears,  that  Oil  is  not  fo  foon  lighted 
by  a  live  Fire  as  people  generally  imagine  ;  but  in  order  to  this,  there  are 
fome  particular  circumflances  requifite  in  the  application  of  them  to  one  ano¬ 
ther.  It  is  very  likely  you  may  imagine,  that  Flame  is  neceflary  to  fet  it  on 
Fire.  To  try  then,  whether  this  is  the  cafe  or  no,  I  have  difpofed  a  Candle 
as  you  fee  in  this  veflel,  in  fuch  a  manner,  that  the  extremity  of  the  Flame 
is  below  the  brim ;  and  hence,  if  the  veflel  is  fill’d  with  Oil,  the  Flame  will 
be  below  the  furface ;  I’ll  pour  in  now  the  fame  pure  diftill’d  Oil  of  Turpen¬ 
tine  till  the  Flame  is  cover’d,  and  you  fee  it  is  perfedlly  extinguifh’d,  nordoes 
the  Oil  take  Fire.  But  again,  I  have  heated  fome  of  the  fame  Oil  in  another  veflel, 
till  it  fmokes  and  is  ready  to  boil,  into  which  you  fhall  fee  me  throw  this 
little  glowing  Coal :  Don’t  you  all  now  certainly  expedl  that  I  fhall  fet  it  on 
fire  ?  Nothing  lefs ;  but  it  finks  as  you  perceive  with  a  noife,  and  goes  our. 
And  laflly,  I’ll  invert  this  burning  Candle,  and  thrufl  it  into  the  fame  almoft 
boiling  Oil ;  and  here  again  you  fee  that  it  is  perfedtly  extinguifh’d  without 
lighting  the  Oil,  or  being  lighted  by  it,  contrary  to  what  one  would  imagine. 
But  thofe  vegetable  Oils  remain  ftill  to  be  examined  that  are  drawn  from  them 
by  diflillation,  without  the  addition  of  Water,  which  have  a  fetid  empyreuma- 
tical  fcent,  are  opake,  and  of  a  thicker  confiflence.  Thefe  now,  if  they  are 
managed  in  the  fame  manner  as  the  diftill’d  Oils  abovementioned,  exhibit  ex- 
adlly  the  very  fame  Phenomena.  At  firfl  they  are  inflammable,  burn  away, 
emit  a  great  quantity  of  black  Smoke,  and  leave  behind  them  a  great  deal  of 
Faces  ;  but  afterwards,  by  repeated  diftillations,  they  become  purer,  lighter, 
more  limpid,  more  inflammable,  yield  lefs  Smoke,  and  leave  fewer  Faces ,  and 
every  operational  depurated  more  and  more,  and  grow  more  combuftible.  And 
when  by  this  means  they  are  rendered  like  the  eflential  Oils,  they  are  perfedlly 
affedted  by  Fire  in  the  fame  manner.  Since  then  all  thefe  things  are  conftantly 
obferv’d  to  hold  true  in  every  vegetable  Oil,  exifting  in  what  condition  foever  ; 
whether  it  is  naturally  concreted  in  fome  parts,  or  naturally  fecreted  in  others, 
as  Gums,  Balfams,  Refin,  and  Pitch  ;  or  procured  by  diftilling  the  Vegeta¬ 
bles  ;  or  laftly,  by  burning  them  :  I  fay,  fince  what  we  have  faid  holds  good 
of  them  all,  we  may  hence  form  a  true  notion  of  the  matter  that  is  chiefly 
combuftible,  and  hence  be  able  to  draw  a  great  many  inferences  that  are  abfo- 
lutely  neceflary  to  a  juft  Hiftory  of  Fire  ;  and  which  indeed,  if  we  are  not 
firfl;  well  acquainted  with,  we  fhall  certainly  run  into  a  great  many  errors,  if 
we  pretend  to  explain  either  the  nature  of  Fire,  or  combuftible  Matter.  If 
we  rightly  underftand  now,  what  has  been  laid  down  concerning  that  part  of 
Vegetables,  which  alone,  is  really  burnt  when  they  are  fet  on  fire,  viz.  their 
Gil,  or  as  it  is  call’d,  their  Sulphur,  we  fhall  then  be  able  hereafter  to  proceed 
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more  readily  in  the  reft:  This  therefore  I  recommed  to  your  careful  confidera- 
tion,  as  it  will  be  of  fervice  to  us  in  our  future  inquiries. 

If  any  kind  of  Vegetables  are  burnt  in  the  Fire  to  fuch  a  degree,  as  to  be  sixthly,  of 

glowing  red  quite  through,  but  are  not  yet  reduced  to  Afhes,  then,  if  they  are  the  CoaI' 

on  a  fudden  fuffocated  in  dole  Air,  extinguifhed  with  Water,  or  buried  deep 
under  Alhes,  or  any  other  Bodies  that  exactly  cover  them,  they  lofe  their 

Fire,  and  are  changed  into  a  Body  that  is  perfe&ly  black,  after  you  have 

(hook  off  the  Afhes  that  may  poffibly  lie  upon  their  outward  Surface  ;  and  the 
Body  thus  prepared  is  called  a  Coal.  Again,  if  you  take  any  fort  of  Vegetable 
whatever,  put  it  into  a  metal,  earthen,  or  glafs  Receiver,  and  with  a  violent 
and  long  continued  Fire,  urge  it  fo  long  till  fcarce  any  thing  more  will  come 
over  into,  the  Receiver  ;  then,  if  the  veflels  were  fo  perfectly  clofed  that  not  the 
leaft  Air  could  find  admittance,  there  will  remain  at  the  bottom  of  the  Retort,  a 
Vegetable  fubftance  intirely  black,  which  is  likewife  a  true  Coal,  exactly  of  the 
fame  nature  with  the  former.  Now  either  of  thefe,  if  it  is  laid  upon  the  Fire 
when  it  is  throughly  dry,  very  readily  takes  fire,  retains  it  ftrongly  when  it’s 
once  kindled,  burns  as  long  as  any  blacknefs  remains  in  it,  and  thus  almoft  to¬ 
tally  confumes  without  any  Smoke  :  during  all  this  time,  however,  it  emits  an 
exhalation,  which  if  received  into  a  clofe  place,  quickly,  and  infenfibly,  proves 
fatal  to  every  kind  of  Animal  ;  nor  does  it  at  all  fignify,  whether  the  Co&l  is 
prepared  from  Plants,  Woods,  or  bituminous  Turfs.  When  every  thing  then, 
that  was  black  in  the  Coal  is  thus  confumed  by  the  Fire,  what  remains  is  a 
whitifh  Powder,  which  goes  by  the  name  of  Afhes,  and  which  it  is  impoftible  to 
excite  into  a  Flame  by  the  application  of  any  degree  of  Fire  whatfoever  :  The 
moft  you  can  do  with  them,  is  uniting  Fire  with  them  in  the  fame  manner,  as 
you  may  with  Metals,  Stones,  and  the  like,  which  we  gave  an  account  of  be¬ 
fore  in  our  Hiftory  of  Bodies,  that  are  capable  of  retaining  Fire  without  being 
confumed.  In  this  affair  now,  it  is  particularly  remarkable,  that  the  Coal 
then  only  grows  unfit  to  feed  the  Fire,  when  it  changes  its  black  Colour  for  this  ci- 
neritious  one,  it  conftantly  affording  a  Pabulum ,  fo  long  as  the  former  remains. 

This  we  fee  evidently  in  that  common,  yet  elegant  Experiment  made  with  that 
exceeding  fine  vegetable  Coal,  Paper,  when  burnt  to  a  blacknefs:  For  if  a 
Spark  falls  upon  fuch  a  black  Paper,  it  foon  begins  to  run  up  and  down  in  form 
of  a  fiery  Spark,  and  leaving  thofe  places  that  are  whitifh,  and  will  no  longer 
burn,  it  perpetually  fhifts  about  to  thofe  that  are  black,  which  it  in  like  manner 
confumes,  and  then  quits  for  the  next  black  Spot,  till  at  laft  by  this  means,  all 
the  blacknefs  being  perfectly  deftroyed,  there  remains  the  form  of  a  very 
thin  Paper,  confifting  purely  of  white  Allies,  which  in  fome  meafure  ftill  co¬ 
here  together.  A  vegetable  Coal,  therefore,  is  that  part  of  Vegetables,  from 
which  the  Fire  has  expelPd  the  Water,  Spirits,  volatile  Salts,  and  fome' of  the 
lighter  Oil  that  is  not  fo  clofely  united  with  the  other  parts  ;  and  in  which 
there  ftill  remains  an  Earth,  and  fix’d  Salt,  whofe  increafed  Surfaces  the  Fire 
has  covered  over  with  a  Tariffed  attenuated  Oil,  which  by  burning  has  acquired  / 

a  black  Colour  :  For  all  that  appears  black  in  the  Coal  is  purely  Oil,  which 
being  put  into  a  rapid  motion,  and  greatly  expanded  by  the  adlion  of  the 
Fire,  was  in  fome  meafure  extricated  from  thofe  parts  that  were  not  inflammable, 
tho*  not  perfedtly  freed  from  them,  and  hence  being  neareft:  to  the  Flame,  and 
attradled  towards  the  Surface,  upon  this  fudden  extinction,  it  remained  apply’d 
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to  the  exteriour  Superfices  of  thofe  little  cells,  in  which  the  Water,  Spirits,  and 
volatile  Salts  refided  before  the  Coal  was  thus  prepared.  From  what  has  been 
obferved  then,  we  may  at  laft  conclude,  that  the  combuftibility  of  Coal,  con- 
fifts  intirely  in  the  Oil  that  remains  united  with  it,  the  other  parts  being  by  no 
means  capable  of  flaming  or  burning  fo  as  to  be  confumed  by  the  Fire  that 
is  received  into  them,  as  thofe  Bodies  are,  which  are  a  proper  fuel  for  Fire. 
Seventhly,  But  not  to  omit  any  thing  this  is  requifite  to  make  this  Hiftory  fair  and 
of  the  Allies,  compleat,  let  us  yet  farther  examine  thefe  very  Allies  that  remain,  after  Ve¬ 
getables  are  thoroughly  burnt.  Thefe  now,  if  they  are  produced  from  pure  Vege¬ 
tables,  will  be  almolt  always  of  a  pretty  white  colour,  and  a  fait  tafle,  a  few  as 
I  hinted  before  excepted;  If  you  boil  thefe  Afhes  in  Water  in  a  clean  vefiel, 
the  Lixivium  will  have  an  acrid,  alcaline,  fiery,  urinous  tafte.  If  you,  then, 
pour  off  the  Water  that  is  thus  impregnated,  and  add  more  frefli  Water  to  the 
remaining  Allies,  boil  this  again  as  before,  then  pour  off  this,  and  put  on 
more,  and  repeat  this  operation,  till  at  laft  the  Water  that  is  thus  boiled  with 
the  A  fhes  comes  off  as  infipid  as  it  was  poured  on  ;  then,  if  you  mix  all  thefe 
Lixiviums  together,  and  evaporate  them  to  a  drynefs,  you  will  always  have  at 
the  bottom  of  the  veffel  an  acrid,  alcaline,  fiery,  fix’d  Salt  :  This  now  will 
grow  perfectly  red  hot  in  a  ftrong  Fire,  and  retain  a  lucid  Fire  in  it  for  forne 
time,  but  will  never  fupport  Fire,  excite  Flame,  or  be  itfelf  confumed  by 
'‘of  t!  :m  as  a  proper  Pabulum.  Fix’d  alcaline  Salts  therefore  are  incombuftible  \ 
pa -  as  Si  ones,  &V. 


jUium  of 

Fire  j 
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But  let  us  now  look  back  to  that  part  of  the  Afhes,  which  after  the  fepara- 
tion  of  all  the  Silt,  remains  at  the  bottom  of  the  Water;  and  this,  if  it  is  care¬ 
fully  dry’d,  and  kept  perfe<5Hyby  itfelf,  is  found  to  be  alight  white  Earth,  vaft- 
ly  Ample,  and  exceedingly  immutable  by  the  aftion  of  the  Fire:  This  evidently 
appears  in  the  Cupels,  which  are  made  of  thefe  Afhes,  with  the  addition  only 
of  Water  ;  for  thefe,  when  they  are  expofed  for  a  long  time,  to  a  very  intenfe 
Heat,  grow  red  hot  as  other  incombuftible  Solids  do,  but  the  Earth  itfelf  will 
never  burn,  flame,  or  fupply  the  Fire  with  a  proper  Pabulum. 

Thus,  then,  we  begin  by  degrees  to  difcover  what  parts  of  Vegetables  it 
really  is,  that  properly  feeds,  and  fupports  Flame,  and  Fire,  and  which  muft 
neceflarily  remain  in  the  Fire  fo  long  as  it  continues  to  flame,  or  burn.  But 
farther,  whilft  Vegetables  are  thus  on  fire,  there  conftantly  rifes  from  them  a 
denfe  Smoke,  which  at  firft  is  watery  and  thin,  grows  thicker  and  thicker 
every  moment,  at  laft  grows  very  black  and  denfe,  and  then  is  blackeft  and 
denfeft  of  all,  when  the  Flame  is  juft  appearing,  which  generally  foon  breaks  forth 
with  a  crackling  noife ;  and  asfoon  as  ever  the  Flame  appears,  theSmoke  imme¬ 
diately  diminifhes,  andfo  much  the  more,  as  the  Flame  is  more  vivid  ;  fo  that 
when  it  is  brighteft  of  all,  the  Smoke  feems  quite  to  ceafe  rifing,  tho’ even 
then,  indeed,  we  are  fure  that  there  is  actually  Smoke.  Plence,  therefore,  it  feems 
probable,  that  Smoke  is  a  confufed  mixture  of  different  parts  of  the  vegetable 
Pabulum  of  Fire,  which  are  put  into  a  violent  motion  by  the  acftion  of  the  Fire, 
are  carried  upwards,  and  agitated  among  one  another,  but  not  thoroughly 
fet  on  fire :  It  this  action,  however,  is  continued,  and  increafed,  and  thefe 
Particles  are  urg’d  with  a  ftronger  Fire,  they  then  grow  red  hot  in  the  Air, 
the  Smoke  is  converted  into  Flame,  and  the  Particles  of  the  Smoke  being  now- 
grown  bright,  and  at  the  fame  time  vaftly  attenuated,  appear  purely  igneous. 
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And  hence,  likewife,  it  is  evident,  why  a  vivid  Flame,  when  it  encompaffes  which  isa 
the  whole  burning  matter,  feems  to  confume  all  the  inferiour  Particles  that  voJatlIeCoa!’ 
are  agitated  by  the  Fire,  in  the  form  of  Flame,  without  any  Smoke  ;  for  it  is 
certain,  that  except  the  watery  part,  Smoke  may  be  totally  changed  intoFlame. 

This,  indeed,  has  long  ago  appeared  to  be  true,  by  that  elegant  Experiment 
of  the  Focus  Acapnos  ;  in  which,  one  may  evidently  fee,  that  the  black  Smoke 
which  rifes  from  burning  Vegetables,  is  in  reality  a  Coal,  which  is  combuftible 
in  a  ftrong  Fire,  or  great  Flame  :  For  when  it  is  expofed  to  either,  it  is  re¬ 
duced  to  mere  Afhes,  or  its  matter  is  fo  far  attenuated,  that  it  efcapes  our  fen- 
fes,  and  is  diftipated  into  the  Air. 

The  Inventor  of  this  Inftrument  was  that  ingenious  Artift  Dalefmius ,  who  a  Fire-place 
contrived  it  in  the  Year  1686  at  Paris,  as  we  have  an  account  in  the  1 1 6th  ““ 

Page  of  the  Journal  des  Scavans,  publifhed  that  year.  The  famous  Jufteleus  af-  Smoke,  the 
terwards  firft  publifhed  a  Cut  of  it  in  the  Philof.  Pranf.  almoft  at  the  fame  time,  b™^beins 
which  is  as  follows.  ABCD  is  a  hollow  Cylinder  made  of  Plates  of  Iron,  open  pi.  iv. 
at  both  ends,  within  whofe  inferiour  Bafe  BD,  there  is  fitted  the  Grate  BD.  This  Flg’  I# 
Cylinder,  which  is  the  Fire-place  of  the  Inftrument,  is  joined  to  the  cylindric 
Tube  EFG,  in  fuch  a  manner,  that  there  is  a  communication  between  their 
Cavities.  And  this  Tube  EFG,  which  is  of  the  fame  capacity  with  ABCD, 
made  of  the  fame  Metal,  and  in  the  fame  manner,  is  open  at  G,  and  clofe  at 
E.  If  then  the  Tube  EFG  is  made  very  hot,  and  fome  live  Coals  are  laid  on 
the  Grate  BD,  and  over  them  fome  combuftible  matter,  then  the  Flame  that  is 
produced,  will  defcend  into  the  Tube  EF,  and  pafs  through  FG,  and  all  the 
Heat  will  go  out  at  G  *,  and  the  Smoke  likewife  that  is  generated  following  tlis 
fame  courle  through  the  Tube  EF’G,  will  be  forced  to  pafs  through  the 
Flame  that  fills  the  whole  Tube  ;  and  hence,  being  adted  upon  by  the  Fire  in 
all  this  paffage,  it  will  lofe  the  thicknefs  and  difpofition  of  Smoke,  will  be  con¬ 
verted  into  Flame,  and  in  this  form  paffrng  out  of  the  Aperture  G,  will  difap- 
pear,  without  any  vifible  Smoke,  or  Soot.  The  famous  De  la  Hire  has  added 
fome  Notes  upon  this  Machine  in  the  place  in  the  Journal  above  cited.  In  or¬ 
der  now  to  give  you  an  ocular  demonftration  of  the  fame  thing,  I  have  provi¬ 
ded  this  Inftrument  which  is  made  of  Plates  of  malleable  Iron.  ABCDEF,  Fig.  3. 
is  a  hollow  veffel  confifting  of  five  equal  iron  Plates  well  foldered  together, 

and  open  only  at  the  top  ABCD.  At  the  height  El  within  this  veffel 

there  is  a  Grate  IKLM.  In  the  fide  DF,  there  is  an  elliptic  Hole  NO,  of  the 
breadth  MK,  and  height  El,  to  which  is  joined  the  Tube  OGH,  open  at 
ON,  and  H,  and  every  where  of  the  fame  capacity.  Pleafe  now  to  obferve 
the  effedls  of  this  Machine.  On  the  Grate  IK,  I  lay  fome  live  Coals,  that  the 
veffel  may  grow  hot;  and  that  the  Air  in  the  cavity  of  the  Tube  NOGP,  may 
at  the  fame  time  be  heated  likewife,  I  put  fome  more  on  the  part  of  the  Tube 
NP.  As  foon  as  ever  now  the  Air  below  the  Grate,  and  in  the  Tube  NOGP 
grows  hot,  the  Heat  that  was  produced  by  the  Coals  above  the  Grate  in  the 

veffel  CK  is  diminifhed  ;  and  the  Heat  in  L.F  below  the  Grate,  and  in  the 

Tube  NOPG,  is  in  proportion  increafed  ;  fo  that  now  you  oblerve  the  force  of 
the  Fire,  with  its  little  Flames,  tend  downwards,  by  which  means  a  new  de¬ 
gree  of  Cold  is  generated  above  the  Coals  that  are  laid  on  the  Grate.  I  he 
Machine  then  being  thus  prepared,  when  I  lay  this  Straw  upon  the  Coals,  you 
fee  with  what  rapidity  the  Flame  drives  downwards  through  the  Grate,  and 

A  a  2  through 


1 8o  Elements  of  Chemistry,  Part  II. 

through  all  the  Tube  OGH,  fothat  it  breaks  out  at  the  top  H,  without  Smoke, 
and  there  produces  a  very  great  degree  of  Heat ;  whilft  at  the  fame  time 
the  fpace  CK  continues  cold.  But  farther,  whilft  I  add  Wood,  Turf,  Sul¬ 
phur,  and  Oils,  it  proceeds  exactly  in  the  fame  manner,  and  the  force  of  the 
Fire  is  fo  great  within  the  Tube,  that  the  Tube  you  fee  is  now  red  hot,  and 
the  Fire  burns  with  fo  much  fury  and  rapidity,  that  one  may  hear  the  noife 
that  is  produced  by  the  agitation  of  the  Flame.  You  take  notice  too,  at 
the  fame  time,  that  thefe  Bodies,  which  commonly,  when  they  are  burnt, 
diffufe  an  intolerable  fetid,  or  a  very  agreeable  fcent,  now  they  are  laid  on  this 
Fire,  don't  difcover  any  fmell  at  all,  but  perfe&ly  confume  without  the  lead 
fign  of  it,  leaving  nothing  behind  them  but  pure  Afhes  at  the  bottom  of  the 
veffel  under  the  Grate.  All  the  other  parts  are  driven  by  the  force  of  the  Air 
prefting  upon  the  Aperture  of  the  Fire-place,  into  the  Tube  which  is 
higher,  and  narrower  than  the  Veffel  that  contains  the  Fire  ;  fo  that  all  the 
Flame,  and  the  power  of  the  Fire,  exerts  it felf  within  the  fpace  LFOGH  ; 
and  hence,  the  combuftible  parts  that  are  reduced  into  a  very  denfe  Smoke 
by  the  action  of  Fire,  are  now  carried  through  this  pure  Flame,  and 
not  into  the  open  Air;  by  which  means,  being  thus  ftrongly  agitated  by  the 
violence  of  the  Fire,  even  within  the  Fire  itfelf,  they  are  fo  attenuated  in  their 
paffage,  that  every  part  of  them  that  was  combuftible,  or  could  be  fo  divided 
by  the  motion  of  the  Fire  as  to  become  perfectly  imperceptible,  is  diflipated 
into  the  Air,  without  difcovering  the  leaft  fign  of  any  particular  quality.  Smoke 
therefore  is  combuftible  matter,  exceedingly  agitated,  but  not  yet  fhining,  or 
red  hot ;  Flame  is  the  very  fame  matter,  only  thoroughly  red  with  heat,  and  di¬ 
vided  into  very  minute  Particles.  But  it  appears  likewife  by  other  Experiments 
that  Smoke  is  inflammable.  If  you  take,  for  inftance,  fhavings  of  Guaiacum* 
and  with  a  ftrong  Fire  force  it  out  of  a  Retort  in  a  denfe  Smoke,  then,  in  the 
end  of  the  operation  when  nothing  rifes  by  the  adtion  of  the  Fire  but  a  very 
attenuated  and  rarefy’d  Oil,  if  this  Smoke  infinuates  itfelf  through  the  cracks 
of  the  Lute,  and  a  Candle  is  apply’d  to  it,  it  immediately  takes  fire,  and 
flames,  and  that  not  without  a  great  deal  of  danger.  And  the  fame  thing  is 
true  of  all  parts  of  Animals,  if  they  are  treated  in  the  fame  manner.  Hence, 
therefore,  Smoke  comes  neareft  to  Flame,  and  the  blacker  it  is,  it  comes  fo 
much  the  nearer  •,  for  then  it  becomes  a  true  Coal,  exceedingly  thin  and  at¬ 
tenuated,  perfectly  volatile,  and  eafily  combuftible  ;  as  any  one  may  eafily  un- 
derftand  from  the  Hiftory  of  Coal,  that  has  been  already  delivered.  And 
hence,  therefore,  laftly,  there  is  nothing  in  Smoke  that  fupplies  Fire  with  any 
Pabulum ,  except  the  Oil ;  but  this  will  appear  more  evident  hereafter, 
taftiy,  of  In  the  laft  place,  in  the  burning  of  combuftible  vegetable  Matter,  the  Smoke 
the  soot,  which  is  carried  upwards  applying  itfelf  to  the  fides  of  the  Chimney,  inftills  in¬ 
to  them  a  penetrating  black  pinguious  moifture,  changes  them  of  a  vei  y  black 
colour,  and  fattens  to  their  outfide  in  form  of  black,  loofe  flocks,  that  eafily 
drop  off ;  and  the  matter  thus  collected  is  called  Soot.  This  now  is  in  reality  a 
true  volatile  Coal,  but  exceeding  fat,  and  hence  if  it  is  dry,  it  is  very  eafily 
inflammable.  It  is  exceffive  bitter  like  Oil  that  is  burnt  *,  very  pinguious  from 
the  quantity  of  Oil  it  contains  ;  and  from  this  Oil’s  being  burnt,  is  very  black, 
as  all  other  Coals  are.  This  matter  now,  tho*  it  appears  thus  Ample,  if  it  is 
nicely  refolved  into  its  parts  by  a  chemical  dift illation,  in  the  firft  place  yields  a 
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Water,  in  pretty  great  plenty,  which  being  carefully  feparated  and  collected, 
extinguilhes  both  Flame  and  Fire.  And  the  very  watery  Vapour  that  thus 
exhales  in  this  firft  diftillation  puts  out  Fire  intirely ;  fo  that  you  can  fcarce- 
ly  properly  call  it  a  Spirit.  If  you  then  increafe  your  Fire,  there  comes  over 
from  this  Soot,  a  large  quantity  of  yellow,  inflammable  Oil,  which  yields  a 
plentiful  -pabulum  to  Fire  and  feeds  and  fupports  Flame.  That  part  likewife 
of  this  Oil  which  is  exceeding  fubtil,  and  goes  by  the  name  of  a  Spirit,  is 
in  the  fame  manner  inflammable.  But  it  farther  yields,  too,  a  very  volatile 
Salt,  one  lefs  volatile,  and  then  one  that  is  drier  ;  from  all  which  if  you  per¬ 
fectly  feparate  the  Oil  and  Spirits,  juft  mentioned,  you  will  find  nothing  at  all 
in  them  that  is  any  ways  inflammable,  but  only  a  Salt  that  is  incombuftible. 

And  laft  of  all,  this  analyfa  will  give  you  a  Coal,  which  we  have  fufficient- 
ly  confidered  already,  under  our  fixth  and  eighth  Obfervation.  Hence  there¬ 
fore  it  appears,  what  Soot  is,  and  what  part  of  it  is  really  combuftible.  If 
this  Soot  now  is  taken  dry  from  the  Chimney,  and  thus  laid  on  the  Fire, 
it  burns  fiercely,  and  breaks  out  into  Flame,  in  the  fame  manner  as  any  other 
combuftible  matter  does  *,  which  perfons  experience,  fometimes,  to  their 
great  danger,  when  they  let  their  Chimneys  go  too  long  without  fweeping ; 
for  the  Soot  being,  by  this  means,  collected  in  large  quantities,  frequently  takes 
fire,  and  flames  out  of  the  top  of  the  Chimney. 

From  all  thefe  Obfervations,  then,  that  I  have  fairly  related  to  you,  we  Conclufior. 
plainly  perceive,  what  part  of  crude  Vegetable  it  is  that  is  properly  inflam- 
mable,  and  may  be  efteemed  a  true  Pabulum  of  Fire,  viz.  the  Oil  alone.  Pabulum  of 
and  that,  in  what  form  foever  it  exifts,  whether  in  a  thick  one,  or  a  thin  Firc* 
one,  like  that  of  Spirits. 

Since  every  thing,  however,  muft  be  confidered  and  examined  that  will  give  wine  don' 
us  any  light  into  the  nature  of  Fire,  and  that  it  may  be  perfectly  evident,  what  it  takefire» 
is  in  Vegetables  that  properly  and  folely  yields  a  matter  proper  for  the  nourilh- 
ment  of  Fire,  let  us  now  fuppofe,  that  we  certainly  knew,  from  what  has 
been  premifed,  that  there  is  nothing  contained  in  crude  Vegetables  that  will 
feed  and  fupport  Fire,  and  is,  at  the  fame  time,  capable  of  being  diflol ved  in  Water. 

But  if  we  will  turn  our  fpeculations  farther,  to  the  vegetable  Subftances,  that, 
by  a  true  chemical  fermentation,  are  produced  from  thofe  Vegetables  that  are  thus 
dilpofed  to  ferment,  we  fhall  then  find,  that  by  this  method  a  liquor  may  be  pro¬ 
duced  from  them,  which  goes  by  the  name  of  Wine  ;  this,  now,  when  it  is  fined 
according  to  Art,  and  hence  rendered  pure,  if  it  is  thrown  upon  a  large  Fire, 
will  foon  intirely  extinguifh  it  *,  nor  is  it  any  way  fit  to  fupport  Flame.  Nay, 
and  after  you  have  examined  it  in  this  manner,  if  you  put  it  into  a  clean  glafs 
veffel,  and,  with  a  very  gentle  Heat,  evaporate  the  moft  volatile  part  of  it,  and 
reduce  it  to  a  Fume  ;  even  this,  if  you  apply  a  Flame  to  it,  will  fcarcely  burn, 
but  on  the  contrary,  for  the  moft  part,  rather  puts  it  out. 

But  if  this  Vapour,  when  it  is  afterwards  grown  cold,  is  collected  in  form  But  its  Spirit 
of  a  liquid,  and  this  is  treated  in  the  fame  manner  as  the  former,  then  this  does* 
will  yield  a  liquor  that  may  be  mixed  with  Water,  and  at  the  fame  time  will 
perfectly  take  fire,  will  afford  a  plentiful  Pabulum  to  Flame,  and  be  itfelf 
confumed  in  it.  That  part  of  the  Vegetable,  now,  that  is  feparated  from 
the  Wine,  whether  in  form  of  Lees,  or  the  Refiduum  in  the  diftillation  juft  men¬ 
tioned,  if  it  is  examined  by  the  fire,  will  yield  almoft  the  fame  parts,  which 
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arc  found  to  be  procured  from  crude  Vegetables,  under  the  fame  management. 
By  this  inftance  therefore  it  appears,  that  by  Fermentation  there  is  generated 
from  Vegetables,  a  liquor  that  will  mix  with  Water,  and  feed  Flame,  which 
did  not  really  cxift  in  them,  when  they  were  crude. 

Putrefaction  But  will  be  worth  our  while  to  examine  Vegetables  whilft  they  are  ma¬ 
o'  v<Kctubic«  naged  in  another  manner,  different  from  the  former.  If  Vegetables  then  are 
thrown  into  large  heaps,  when  they  are  juft  cut  down,  and  full  of  their  na¬ 
tural  juices,  or  are  difpofed  under  the  fame  circumftances,  in  great  wooden 
veffels,  clofe  and  hard  prefled  down,  they  will  there  grow  warm,  then  very 
hot,  and  emit  a  watery  Fume,  a  difagreeable  Smell,  a  black  Smoke,  Flame, 
and  Sparks.  On  the  other  hand,  if  they  areexpofed  to  air  after  they  are  mow’d, 
\  till  they  are  grown  fufliciently  dry,  then,  though  you  heap  them  together  in 
the  fame  manner,  they  will  continue  dry,  and  will  not  undergo  the  fame  al¬ 
terations  :  But  however,  even  in  this  cafe,  if  you  pour  Water  upon  them, 
till  they  are  thoroughly  moiftened,  they  will  conceive  Heat,  and  take  fire  in 
the  fame  manner  as  the  green  ones  juft  mentioned.  After  Vegetables,  now, 
have  by  thefc  means  acquired  this  fpontaneous  Heat,  and  retained  it  for  fome 
time,  if  they  grow  cold  again,  without  taking  fire,  they  then  are  found  to 
be  quite  putrified,  and  converted  into  a  fetid,  pappy  Matter.  If  then  you 
cl i ft i  1 1  this  putrified  Pulp,  the  firft  part  that  comes  over  will  be  a  watery  Va¬ 
pour,  which  will  exringuifh  Fire  and  Flame:  And  when  this  firft  watery  li¬ 
quor  is  drawn  off,  if  you  expofe  the  remaining  dry  parts  to  an  open  Fire, 
they  will  yield  almoft  all  the  fame  principles  as  crude,  or  fermented  Vegetables 
do  in  the  fame  circumftances. 

But  lallly,  if  you  take  Vegetables  that  are  perfectly  putrified,  and  diftill  them 
in  a  Glafs  retort  with  a  moderate  Fleat,  till  they  arc  become  nearly  dry, 
you  will  then  have  firft  a  fetid  fubpinguious  or  cloudy  Water,  in  which  there 
is  found  to  be  contained  a  volatile,  alcaline  Salt,  tho’  then  intirely  diffolved  ; 
and  indeed  it  is  rather  from  the  admixture  of  this  Salt,  than  from  any  true  Oil 
that  the  .Liquor  appears  thus  pinguious.  Whether  now  this  Water  thus  im¬ 
pregnated  with  Oil,  is  thrown  upon  the  Fire  ■,  or  whether  you  firft  refolve  the 
compound  Liquor  into  a  purer  Water,  and  its  Salt,  and  then  throw  both 
thefe  feparately  upon  Fire,  the  Event  in  both  Cafes  will  be  exa&ly  the  fame  j 
for  in  both  the  Fire  will  be  extinguifhed. 

But  again,  when  this  firft  Liquor  is  feparated,  and  the  putrified  Matter  re¬ 
mains  now  almoft  dry  in  the  Retort,  if  you  urge  the  Rcftduutn  ftill  further 
with  a  ftronger  Fire,  there  will  come  over  a  fluid,  oily,  thin  Liquor,  which 
fwims  upon  Water,  is  fetid,  and  yields  a  Pabulum  to  flame,  like  Oil,  or  Spirit 
of  Wine.  After  this  Spirit,  or  fine  Oil,  is  drawn  off,  if  you  ftill  increafe  your 
Fire,  then  a  volatile,  alcaline  Salt,  and  an  Oil  thicker  than  the  former  will  rife 
together  in  a  confiderable  quantity.  And  here  again,  as  the  Oil  is  found 
to  be  inflammable,  fo  the  Salt  appears  perfeftly  otherwife.  But  farther,  if 
when  you  have  feparated  all  thefe,  you  ftill  urge  the  Refiduum  with  a  ftrong 
Eire,  and  continue  it  a  good  while,  you  will  have  another  Oil,  ftill  thicker,  and 
more  tenacious,  almoft  like  pitch,  which  is  exceedingly  combuftible:  And  at 
the  fame  time  there  will  come  over  adenfe  Vapour,  which,  upon  the  Applica¬ 
tion  of  a  lighted  Candle,  will  inftantly  take  Fire  in  the  open  Air.  This  being 
done,  if  the  Fire  is  ftill  conftantly  kept  up  to  its  greateit  Degree,  you  will  at 
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la  ft  force  out  a  Pbofphoflus ,  which,  though  it  is  not  of  fo  folid  a  Form  as  that 
which  is  procured  from  animal  Subftances,  yet  it  comes  very  near  it  in  a  great 
many  of  its  Properties.  Laft  of  all,  when  this  fluid  Matter  is  intirely  gone 
off',  there  is  then  left  in  the  Retort,  a  very  black  Coal,  fuch  as  we  deferibed 
before,  in  which  there  remains  indeed  a  black  inflammable  Oil,  but  not  the 
leaft  appearance  of  any  fixed  Salt. 

If  we  thoroughly  underffand  then  what  has  been  laid  down,  we  may  boldly  Conclufion 
and  fafely  determine,  concerning  all  the  parts  of  Vegetables,  naturally  contained 
in  them,  that  are  endued  with  fuch  properties,  that  if  Fire  is  applied  to  them,  combuflible 
they  may  be  confumed  into  Flame,  and  will  fo  long  feed  and  continue  Fire  in  jj  Vc8etM 
that  place  j  as  likewife  of  thofe  which  may  by  certain  methods  be  procured  from 
them,  or  produced  in  them,  fo  as  to  difpofe  them  to  have  the  fame  effect.  It 
is  evident  then,  that  amongft  thefe  Parts,  the  Water,  the  native  Spirits,  as  they 
are  called,  all  the  kinds  of  Salts,  and  the  Earth  of  Vegetables,  are  capable  of 
being  heated  by  Fire,  and  hence  of  admitting  Fire  into  them,  and  of  retaining 
and  preferving  it  there  for  a  confiderable  time,  but  this  only  under  the  limita¬ 
tions  above  mentioned.  The  Fire  likewife,  when  it  is  thus  united  with  them, 
may,  by  the  help  of  them,  be  at  pleafure  communicated  to  other  Bodies: 

And  the  fixed  Salts  may,  by  a  flrong  Fire,  be  heated  thoroughly  red  hot,  and 
will  retain  this  fhining  Heat  a  confiderable  while.  In  the  mean  time  however, 
neither  of  thefe  four  Parts  can,  by  any  contrivance  whatever,  be  railed  into 
Flame,  or,  by  the  application  of  Fire,  be  confumed  in  it,  in  the  fame  manner 
as  thofe  Bodies  are  which  are  generally  called  the  Pabulum  of  Fire.  But 
farther,  the  Oils  of  Plants  of  what  kind  foever,  their  Balfams,  the  Gums  that 
are  generated  in  them,  the  Refins  likewife,  and  the  Subftances  compounded 
of  thefe  two  laft  together,  hence  called  Gummy-refins  ;  thefe  five  other  forts 
of  Parts,  I  fay,  that  are  found  in  Vegetables,  are  difpofed  likewife  to  grow  hot 
with  Fire,  to  retain  it  a  great  while,  to  apply  it  to  other  Bodies,  and  that  without 
taking  Fire,  or  flaming  themfelves  ;  though  if  you  urge  them  with  a  ftronger 
P'ire,  they  will  melt,  boil,  and  yield  a  true  Pabulum  to  Flame  or  Fire.  But 
yet  even  in  this  cafe,  their  Inflammability  is  only  confined  to  thofe  particular 
parts  of  them  that  are  of  an  oily  nature  *,  for  all  the  reft  are  chiefly  of  an 
earthy  difpofition,  and  are  only  aCled  upon  in  the  fame  manner  as  the  former 
which  we  juft  deferibed. 

But  the  vegetable  Spirits  now  that  are  generated  by  Fermentation  ;  the  other 
Oils  that  are  drawn  from  firmented  Vegetables ;  and  laftly,  the  Spirits  and 
Oil  that  are  procured  from  Vegetables  by  putrefaction  ;  all  thefe,  I  fay,  confi- 
dered  as  they  are  perfectly  pure  Spirits,  or  Oil,  are  conftantly  obferved  to 
be  abfolutely  inflammable.  It  evidently  appears  therefore,  from  every  icind  of 
experiment,  that  the  Oils  of  Vegetables,  in  what  Form  foever  they  exift,  are 
the  only  Matter  contained  in  Vegetables,  that  without  the  addition  of  the 
other  Parts  is  capable  of  being  fo  agitated  by  Fire,  as  by  its  affiltance  to 
produce  true  Flame,  and  then  to  fupport  and  continue  it  fo  long  as  any 
of  thefe  oily  particles  ftill  remain:  That  in  the  mean  time  this  very  Matter 
is  by  degrees  confumed  by  the  Flame,  and  difappears;  and  that  then  too  the 
Flame  immediately  goes  out.  And  though  this  Oil  is  found  in  Vegetables  to 
have  very  different  appearances,  and  undergoes  confiderable  alterations  from 
various  caufes;  neverthelds,  in  the  fenfe  above  explained,  fo  long  as  it  re- 
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mains  Oil,  it  will  always  continue  to  be  inflammable.  And  yet  farther,  when 
by  Fermentation  or  Putrefaction  this  Oil  is  fo  attenuated  as  to  be  reduced  to 
very  fubtil  Spirits,  that  will  bear  to  be  diluted  with  Water-,  even  thefe  Spirits 
likewife  are  intirely  inflammable,  and  as  a  Pabulum  of  Fire  have  the  very  fame 
effeCt  which  we  juft  now  obferved  of  real  Oil.  But  whenever  now  you  have 
perfectly  extracted  every  thing  that  is  of  an  oily  nature,  either  from  the 
whole  Vegetable,  or  from  any  of  its  parts,  then  the  remainder,  treat  it  in 
whatfoever  method  you  will,  can  never  be  made  fufceptible  of  Flame,  or  ca¬ 
pable  of  fupplying  it  with  any  nourifhment.  In  the  mean  while,  however, 
the  watery,  fpirituous,  faline,  and  earthy  parts,  as  they  contain  and  confine 
thefe  Oils  within  them,  muft  neceflarily,  when  the  Oil  is  fet  on  fire,  be  agitated, 
put  in  motion,  vibrate,  and  very  much  increafe  the  force*  of  the  Fire  ;  for 
whilft  this  is  fupported  by  the  Oil,  this  violent  agitation  of  k\\  their  particles 
will  of  confequence  excite  a  prodigious  attrition  in  the  very  Flame  itfelf ; 
and  hence,  being  thus  agitated,  they  will  apply  the  Fire  more  forcibly  to 
any  other  Bodies.  And  laftly,  they  ferve  for  a  time  to  defend  the  Oil  it¬ 
felf  from  being  too  foon  confumed  by  the  Flame,  that  thus  the  Pabulum  of 
the  Fire  might  not  be  fo  quickly  deftroyed  and  diflipated  as  it  would  be 
otherwife. 

Whoever,  therefore,  duly  confiders  all  thefe  efleCls,  will  eafily  fee  that  the 
force  of  a  Fire  raifed  by  Vegetables,  does  not  depend  only  upon  elementary 
Fire,  and  the  Oil  fet  on  Fire  by  it,  but  principally,  and  molt  of  all,  on  the 
other  parts  that  are  incombuftible,  but  which  at  the  fame  time  are  agitated  by 
the  Fire  with  a  vaft  impetus  within  the  fphere  of  its  activity.  And  for  this 
reafon,  when  elementary  Fire  aCls  upon  the  pureft  Alcohol,  which  is  the  fim- 
pleft  of  all  combuftible  matter,  it  then  neither  produces  fuch  violent  efleCls, 
nor  fo  much  Heat  as  it  does  by  a  ponderous  foflil  Coal,  a  great  part  of  which 
is  not  inflammable.  Nay,  even  a  Torch  made  of  the  rich,  pinguious  wood  of 
the  Pine,  gives  a  ftronger  Fire  than  its  Oil,  let  it  be  ever  fo  pure,  or  be 
feparated  ever  fo  carefully  from  all  thofe  parts  that  are  not  combuftible. 
And  thus  we  underftand  the  reafon  of  this  paradox,  that  pure  Fire,  ap¬ 
plied  to  inflammable  matter  alone,  very  often  produces  a  lefs  degree  of  Fire 
than  if  the  inflammable  matter  was  mixed  with  fomething  elfe  that  was  not 
fo.  Hence,  the  wife  Author  of  Nature  has  no  where  created  any  inflamma¬ 
ble  fubftance  by  itfelf,  but  always  difpofed  it  in  the  bofom  of  fome  other  Bo¬ 
dies  that  are  not  combuftible,  that  by  this  means  it  may  be  capable  of  pro¬ 
ducing  greater  effects.  As  the  right  notion  of  this  now  is  of  very  great  confe¬ 
quence  in  our  prefent  inquiry,  give  me  leave  to  explain  it  to  you  in  the  follow¬ 
ing  manner:  When  a  pinguious  piece  of  Wood  is  laid  upon  a  Fire,  the  Oil 
that  is  contained  in  it,  in  conjunction  with  the  Fire,  is  capable  of  exciting, 
and  really  does  excite  a  Flame.  This  then  being  thus  produced,  plays  upon 
the  furface  of  the  Wood,  attracts,  fires,  confumes  and  converts  into  new  Flame 
all  the  Oil  that  lies  open  and  expofed  to  its  aCtion  ;  and  hence  the  firft  Flame 
is  fupported,  and  conftantly  increafed,  fo  long  as  this  Oil  comes  within  the 
fphere  of  its  activity.  The  Salt  in  the  mean  while,  and  Earth,  that  are  inti¬ 
mately  united  with  this  burning  Oil,  will  at  the  fame  time  be  attenuated, 
and  reduced  to  very  minute  particles,  by  the  rapidity  of  the  Oil,  and  will 
hence  be  agitated  with  more  violence  within  theFlame,  than  even  the  Oil  itfelf, 
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and  fuffer  as  vehement  an  attrition  as  any  we  are  acquainted  with.  This  vio¬ 
lent  attrition  then  of  thefe  particles,  that  are  exceeding  hard,  and  are  very 
forcibly  comprefied  together  by  the  weight  of  the  atmofphere,  will  of  courfe 
cplled  more  fire  in  this  place,  and  thus  make  it  both  larger  and  ftronger  *, 
and  of  confequence  will  ftill  put  this  Oil  in  a  more  rapid  motion  ;  which  will 
very  eafily  account  for  the  vivid  appearance  of  the  burning  Fire.  Whilft  thefe 
things  then  proceed  in  this  manner,  the  folid  body  of  the  Wood  grows  hot 
to  its  very  innermoft  parts,  dilTolves,  rarifies,  expels  the  elaftic  parts  contained 
in  it  with  a  very  great  impetus.,  pours  out  its  melted  Oils,  and  by  thefe  fuc- 
ceffive  actions  continues  and  maintains  the  Fire  fo  much  the  longer.  On  the 
other  hand  now,  if  exceeding  pure  Oil  only  is  kindled  by  the  application  of 
Fire,  then  the  tenacious,  oily  particles  alone  will  be  rapidly  agitated  by  the 
elements  ofFire,  which  being  of  a  fofter  nature  than  the  Salts,  Earth,  is?c.  muft 
neceffarily  produce  lefs  attrition,  and  a  weaker  F'ire.  They  will,  it  is  true, 
burn  away  falter  •,  but  then  their  impetus  will  be  of  fhort  continuance,  nor 
will  they  colledt  Fire  fo  powerfully,  as  when  they  are  mixed  with  fomething 
that  is  not  inflammable.  And  thus  I  think  I  have  fufficiently  explained  what 
is  the  true  pabulum  that  Fire  receives  from  Vegetables. 

It  will  be  our  buflnefs  then  in  the  next  place,  to  examine  with  the  utmoft  oftheman- 
attention,  what  it  is  that  nature  is  really  effeding,  whilft  this  matter  which  we 
have  defcribed  in  the  Vegetable  Kingdom,  is  fo  apply’d  to  Fire,  as  to  feed  and  bythisP*- 
fupport  it.  And  upon  this  head,  certainly,  I  have  not  taken  a  little  pains  to  bu,um' 
come  at  the  truth.  After  conlidering  the  affair  then  in  every  light,  I  have  dif- 
cover’d,  firft,  that  all  thofe  parts  of  Vegetables,  that  in  conjundion  with  Fire 
are  capable  of  exciting  a  true  Flame,  are  of  that  nature,  that  they  will  bear  to 
be  mixed  with  one  another  ;  efpecially,  if  there  is  no  heterogeneous  mix¬ 
ture  with  the  pure,  Ample,  inflammable  Particles.  For  to  come  to  the  mat¬ 
ter  more  clofely,  Alcohol  is  the  only  Body  that  we  are  acquainted  with,  that 
is  abfolutely  inflammable ;  but  this,  let  it  be  prepared  from  what  you  will, 
if  it  is  perfedly  pure,  may  be  intimately  united  with  any  other  fort  of  Ample 
Alcohol  whatever,  fo  that  there  won’t  appear  the  leaft  fign  of  difference  after 
the  mixture.  All  kinds  of  Oils,  in  the  fame  manner,  if  they  are  thoroughly 
depurated,  and  feparated  from  every  thing  elfe,  maybe  intirely  mixed  together  ; 
as  appears  by  every  kind  of  Experiment.  I  confefs,  indeed,  in  fome  Oils  pro¬ 
cured  from  a  femi-foffil  Matter,  as  Amber,  and  the  like,  »as  you  increafe  your 
Fire  fucceffively,  the  Oils  that  afcend,  will  He  upon  one  another  in  diftind 
Strata ,  without  being  mixed  together  :  But  you  know  very  well,  that  thefe  pon¬ 
derous  Oils,  that  are  at  laft  forced  out  by  the  ftrongeft  degree  of  Heat,  have  al- 
moft  the  very  melted  fubftance  of  the  Bodies  themfelves  united  with  them  ; 
and  befides,  lam  here  treating  only  of  Vegetables.  .All  vegetable  Oils,  then, 
are  of  that  nature,  that  they’ll  eafily  bear  to  be  compounded  into  one  liquid 
concrete,  which  will  fcarcely  afterwards  be  found  to  have  any  diflimilarity. 

But  again,  all  kind  of  Oils,  if  they  are  carefully  depurated,  may  be  intimately 
mix’d  with  pure  Alcohol,  fo  that  the  Fluid  that  arifes  from  this  Mixture  will 
be  abfolutely  homogeneous,  all  the  parts  of  it  appearing  perfedly  uniform  to 
the  niceft  Microfcopes.  But  here,  I  take  for  granted,  that  there  is  not  the  leaft 
drop  of  Water,  either  in  the  Alcohol,  or  Oil,  for  otherwife  fuch  union  could 
not  poffibly  be  expedcd.  But  farther,  Camphire,  which  is  a  folid  vegetable 
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Subftance,  and  totally  takes  fire,  will  intirely  diflolve,  not  only  in  Alcohol, 
but  in  every  kind  of  pure  Oil  likewife.  And  the  other  parts  of  Vegetables 
that  are  perfectly  inflammable,  may  in  the  fame  manner  be  mixed  with  Oils  and- 
Alcohol,  and  always  the  more  intimately,  the  more  they  are  purely  inflamma¬ 
ble.  In  Refins,  Balfams,  and  Gumma-Refins,  this  is  every  where  found  to  be 
the  cafe.  And  when  they  are  capable  of  being  mixed  in  this  manner,  they  are 
obferved  to  be  either  naturally  fluid,  or  difpofed  to  be  rendered  fo  by  a  fmall 
degree  of  Heat.  How  eafily  does  Camphire  run  by  a  flight  aCtion  of  the  Fire? 
And  what  a  gentle  Heat  is  fufficient  to  melt  Balfams,  Colophonies,  and  Refins  ? 
Nay,  many  of  thefe  inflammable  fubftances,  are  able  to  withftand  the  greateft 
degree  of  natural  Cold  that  ever  was  obferved,  without  being  frozen,  as  is  evi¬ 
dent  in  Linfeed  Oil,  and  a  great  many  others.  It  is  particularly  remarkable 
now,  that  all  thefe  Bodies  that  are  purely  inflammable,  whether  feparate,  or 
compounded  together,  by  their  tenacity  conftantly  difcover  a  vifcid  cohefion 
of  their  Particles,  which  does  not  a  little  refill  their  reparation.  Obferve,  for 
inftance,  this  Alcohol,  which  of  all  known  Liquids  is  the  moft  fubtil.  Don’t 
you  perceive,  that  even  the  Particles  of  this  run  down  in  fpiral  Jlrice,  which 
cohere  and  hang  together?  If  you  pour  Alcohol  into  clear  Water,  you  obfervo 
that  the  Particles  of  the  Alcohol  affeCting  this  cohefion  run  about  in  the  Wa¬ 
ter  in  form,  as  it  were,  of  little  Eels,  and  by  their  convolutions  fufficiently 
evince  their  tenacity :  Nay,  and  even  if  you  dilute  Oil  with  Alcohol,  you  may 
difcover  the  fame  kind  of  ftreaks.  But  it  is  farther  obferved,  that  all  Oils  that 
are  inflammable,  burn  fo  much  the  eafier,  the  more  perfectly,  with  the 
lefs  Smoke,  and  leave  the  left  Afhes  behind  them,  the  thinner  they  are,  and 
the  nearer,  by  their  exceeding  finenefs,  they  approach  to  thefubtlety  of  Alcohol  5 
which  is  every  where  confirmed  by  Experiment  :  But  at  the  fame  time,  the 
thinner  the  Oils  are,  their  Flame  is  always  fo  much  the  weaker.  Thus,  Gem 
tlemen,  I  have  laid  before  you  a  collection  of  Obfervations  concerning  the  na^ 
ture  of  the  Pabulum  of  Fire,  which  are  conftantly  found  to  hold  good,  and 
which  will  help  to  give  us  fome  light  into  the  manner  in  which  Fire  aCtsup^ 
on  its  Pabulum,  and  that  again  upon  Fire.  And  to  this  purpofe,  let  us  again 
make  ufe  of  the  following  Series  of  Experiments. 

Experiment  I. 

Theextinc-  In  this  clean,  brafs,  cylindrical  Veflfel,  is  contained  fome  very  pure  cold  AL 

and  Flame"6  c°hol,  which  of  all  the  Fluids  that  we  know  of,  is  the  moft  totally  inflammable  ; 

fry  Alcohol,  into  this,  you  obferve,  I  dip  this  Match  whilft  it  is  burning;  upon  which  no 
doubt  you  imagine  the  Alcohol  will  be  fet  on  fire:  Nothing  left  •, .  for  you  fee 
it  is  perfectly  extinguifhed,  all  one  as  if  it  was  immerg’d  in  pure  Water.  But 
again,  which  is  more  furprizing,  I’ll  immerge  this  burning  fparkling  live  Coal 
juft  taken  from  the  Fire,  in  the  fame  Alcohol  ;  and  what  is  the  confequence  ? 
Why  it  is  exti  iguiftied  in  the  fame  manner  as  if  it  had  been  thrown  into  cold 
'  Water.  But  now,  if  I  dip  the  end  of  this  lighted  Match,  fo  cautioufly  into 
the  Alcohol,  that  fome  of  the  burning  parr,  which  is  of  a  confiderable  length, 
fhall  be  above  the  furface  of  the  Alcohol,  then  the  attracted  Alcohol  will 
begin  to  take  fire^  and  the  Flame  will  in  a  little  time  be  difperfed  over  all  its 
furface. 


COROL. 
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Hence,  therefore,  it  evidently  appears,  that  burning  Fire  will  not  fet  fire 
to  the  mod  inflammable  matter  that  we  are  acquainted  with,  except  in  its  up¬ 
per  part  only  that  is  contiguous  with  the  Air,  but  will  be  perfedlly  extin- 
guifhed  itfelf,  when  it  is  fo  difpofed  within  the  inflammable  Body,  that  no 
part  of  it  remains  in  the  Air  above  its  Surface.  And  yet  this  very  remarkable 
Phano?nenon  is  fcarcely  taken  notice  of. 

COROL.  2. 

It  is  not  true,  therefore,  that  adtive  Fire  will  fo  eafily  kindle  even  thofe  Bo¬ 
dies  that  are  vaflly  inflammable. 

Experiment  II. 

I  have  fill’d  the  fame  clean  Veil'd  with  very  pure  Alcohol,  which  I  have  The  prefer* 
heated  you  fee  till  it  emits  a  Vapour;  if  I  bring  now  this  lighted  Match  to-  pa1tl°neof 
wards  this  Fume  that  exhales  from  the  hot  Alcohol,  as  foon  as  ever  the  Flame  FiwbyAi* 
of  the  Match  touches  the  Vapour,  it  immediately  takes  fire,  flames,  and  burns,  coho1* 
and  the  Flame  extends  itfelf  intirely  over  the  whole  furface  of  the  heated  Al¬ 
cohol.  And  this  Flame  remains  fjpread  accurately  over  all  the  furface  as  a 
firm  Bafts,  nor  can  by  any  Art  whatever  be  made  to  convert  into  Flame  that 
part  of  the  Alcohol  that  lies  cover’d  under  its  Surface:  For  all  this  you  per¬ 
ceive  it  intire,  pellucid,  not  on  fire,  but  remains  under  the  flaming  Surface 
without  being  confumed,  except  fo  much  of  the  Spirits  as  are  feparated  from 
it  by  the  Heat,  and  thus  raifed  and  brought  to  the  Surface  that  is  contiguous 
with  the  Air  ;  for  then  thefe,  and  no  other,  immediately  take  fire  and  flame  ; 
nor  is  it  poflible  to  fet  on  fire  more  at  a  time,  than  thofe  which  are  now  fo 
difpofed  that  they  can  float  in  the  Air:  This  I  haveobferved  molt  evidently;  for 
if  the  Alcohol  is  cold,  and  you  light  it  leifurely  on  its  Surface,  by  dipping  a 
burning  Match  in  it,  as  I  mentioned  before,  fo  that  fome  part  of  the  Flame 
jfhall  ftill  remain  above  the  Surface  of  the  Alcohol ;  then  the  Flame  that  is  in 
this  manner  excited,  will  be  gentle,  weak,  and  very  final].  On  the  other 
hand,  if  this  Alcohol  is  firfl  heated,  and  by  this  means  emits  a  large  quantity 
of  Spirits  from  its  Surface,  then  the  Flame  will  be  greater,  and  burn  with 
more  ftrength  and  violence  ;  for  then  more  Particles  coming  to  the  Air  may 
be  fet  on  fire  by  the  Flame.  In  this  Veflel  therefore,  the  Alcohol  will  always 
yield  more  Flame,  the  more  it  'Cheated  through  its  whole  Bulk  ;  and  of  confe- 
quence,  if  it  is  made  fo  hot  as  to  f)oU,Nthen  will  its  Flame  be  ftrongeft  of  all. 

But  again,  if  the  agi I  Vapours  that  exhale  from  a  Veflel  of  boiling  Alcohol, 
and  float  about  in  the  Air,  are  confined  by  any  means  within  a  narrow  com- 
pafs,  then  if  you  bring  a  burning  Candle  within  this  fpace,  thus  full  of  Va¬ 
pours,  the  whole  place  will  be  inftantly  filled  with  a  flafhing  Flame,  which 
fhines  for  a  moment  with  a  faint  light,  and  then  tends  towards  the  Surface  of 
the  Veflel,  and  fixing  there,  fo  covers  the  exhaling  Surface  . of  the  Alcohol, 
that  no  more  Spirits  can  any  longer  be  difperfed  into  the  former  fpace,  or 
be  fee  on  fire  there  ;  for  now  it  is  all  forced  to  pafs  through  the  incumbent 
Flame,  where  it  is  fo  changed,  that  during  its  flay  there,  it  creates  Flame  it¬ 
felf,  but  then,  is  afterwards  converted  into  a  Fluid,  that  is  no  longer  Alcohol. 

B  b  2  That 
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That  this  is  the  cafe,  I  have  abundantly  learned  from  Obfervation.  And  farther, 
this  Flame  continues  to  burn  fo  long  as  there  is  the  leaft  drop  of  Alcohol  left  in  the 
Vefifel,  and  then  it  goes  out.  All  the  Alcohol,  therefore,  can’t  poffibly  be  confumed 
by  this  Flame  at  once,  but  only  that  part  of  it  which  forms  the  Surface  conti¬ 
guous  with  the  Air.  The  broader  therefore  the  Surface  is,  the  fooner  will  it 
be  burnt  up;  and  confequently  this  waftemay  be  increafed-  or  leflfened  at  plea- 
fure.  Thus  then  we  have  two  methods  of  accelerating  the  Flame,  and  of  con- 
fequence  the  confumption  of  Alcohol,  viz.  making  it  boil,  and  difpofing  it 
under  a  large  Surface.  This  Alcohol  now,  when  it  is  intirely  burnt  away, 
leaves  no  Faces  behind  it ;  nay,  if  it  is  perfectly  pure,  there  does  not  remain 
the  leaft  fpot  or  fign  of  it :  Nor  in  the  Surface  of  the  Flame,  is  there  the  leaft 
Smoke  that  the  Eye  is  capable  of  difcerning.  Nay,  if  you  hold  a  very  white 
clean  Paper  over  the  burning  Flame,  it  will  be  no  ways  foiled  with  any  Soot; 
but  it  will  receive  only  a  pure  Moifture.  The  olfadlory  Nerves,  however, 
will  perceive  a  fragrant  fmell  like  that  of  Alcohol.  The  Flame  now  of  this. 
Alcohol,  when  it  burns  in  a  very  quiet  Air,  is  of  a  conical  figure;  for  the' 
Fire  being  ftrongeft  about  the  center,  elevates  the  incumbent  Atmofphere  in 
that  place  more  powerfully  than  that  does  which  is  towards  the  circumference 
of  the  Bafe ,  which  is  lefs  confined  and  comprefs’d,  and  confequently  weaker. 
If  you  look  flightly  upon  this  Flame,  you’ll  take  it  to  be  blue ;  but  if  you 
look  upon  it  very  intently,  the  Bafe  of  it  is  always  blue,  but  its  Apex  appears 
double,  the  inner  of  which  is  conftantly  yellow,  but  the  outer  is  blue  likewife. 
But  there’s  nothing,  it’s  poftible,  willfeemfo  furprizing  in  this  Experiment,  as. 
what  I  am  going  now  to  Ihew  you.  You  perceive;:  the  Alcohol  in  this  little 
Veftel  burns  very  fiercely  ;  I’ll  now  throw  into  it  this  live  Coal  which  is  per- 
fe<5Hy  red  quite  through;  and  you  fee  in  finking  it  is  extinguished  immediate¬ 
ly,  nor  is  able  to  retain  its  Fire  when  it  is  cover’d  with  the  Alcohol.  What 
now  is  the  caufe  of  this  wonderful  effedt  ?  Why  the  live  Coal  requires  a  great 
deal  more  Fire  to  keep  it  burning,  than  is  contained  in  Alcohol,  whilft  it  is 
boiling ;  and  Alcohol  when  it  once  boils,  cannot  afterwards  acquire  a  greater 
degree  of  Heat.  The  hotter  Coal  therefore  being  flung  into  this  colder  Fluid, 
muft  of  necefiity  lofe  that  greater  Heat,  which  was  requifite  to  keep  it  on 
fire;  and  therefore  it  will  be  extinguilh’d  or  reduc’d  to  180  degrees  of  Heat, 
which  are  fufficient  to  make  Alcohol  boil,  but  can  never  fet  on  fire  any  fort  of 
combuftible  matter,  that  is,  can  never,  by  the  afliftance  of  the  Oil  of  any 
fuch  matter,  produce  a  lucid  Fire.  But  farther,  as  the  Coal  is  totally  im- 
merfed  in  the  Alcohol;  hence  it  is  intirely  kept  from  any  communication  with 
the  external  Air,  and  for  this  reafon  the  Coal  is  not  able  to  fet  fire  to  the  Al¬ 
cohol,  but  only  with  its  firft  Impetus  puts  the  Alcohol  into  a  greater  motion, 
makes  it  throw  out  more  of  its  Spirits,  and  by  this  means,  as  we  explained  be¬ 
fore,  juft  for  that  inftant,  increafes  its  Flame.  If  this  glowing  Coal  now  had 
been  fo  laid  on  the  flaming  Alcohol,  that  one  part  of  it  had  been  above  the 
Surface  of  it  contiguous  to  the  Air,  then  it  would  have  continued  burning  with 
the  Alcohol,  and  that  pretty  fiercely. 

Ex  P  E  RI  M  ENT  III. 

mdonTh  *  too*5  3  S00c^  Pa*ns  formerly  to  find  out  fome  Experiment  that  fhould 

1  e  be  fufficiently  evident  to  the  fenfes,  by  which  I  might  comeat  the  knowledge 

of 
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of  the  adlion  that  Fire  exerts  upon  its  Pabulum  ;  and  at  lad,  I  brought  the  affair 
to  the  iffue  that  I  am  now  going  to  explain  to  you.  To  this  purpofe  then,  I 
again  fet  fire  to  this  pure  Alcohol  contained  in  this  clean  cylindrical  Brafs  Vef- 
fel ;  and  thus  burning,  as  you  fee,  I  place  it  upon  this  Table,  and  put  over  it 
this  large  glafs  Cucurbit,  which  is  one  of  the  biggeft  that  the  Glafs-makers  can 
blow  for  chemical  ufes,  and  whofe  bottom  l  have  carefully  cut  out  in  a  circular 
figure,  fo  that  it  is  now  a  true  Bell,  whofe  diameter  at  bottom  is  ten  inches,  and 
whofe  top  has  an  orifice  that  will  admit  one’s  little  Finger.  This  clear  glafs  Bell 
then  thus  every  way  furrounding  the  burning  Alcohol,  you’ll  evidently  perceive  Fis' 
all  the  Phenomena  that  I  related  to  you,  and  fhew’d  you  under  the  former 
Experiment. 

The  firft  thing,  then,  remarkable  here  is  this,  that  the  whole  furface  ofThlsy>eId3 
the  Bell  appears,  as  you  fee,  opake,  from  the  adion  of  the  Flame  burning  lYmpS^tE 
within,  fo  long  as  the  Bell  itfelf  remains  cold:  But  now,  as  it  grows  warm  VaP0Utv 
by  the  Fire  that’s  under  it,  you  perceive  that  it  begins  again  to  look  clear. 

By  the  fame  adlion  continued,  it  is  at  prefent  adually  hot ;  and  it  is  now 
become  perfedly  pellucid.  If  you  look  ever  fo  attentively,  now,  you  will  not 
perceive  the  lead;  kind  of  Fume  in  the  whole  cavity  of  the  bell,  but  the  Air 
throughout  the  whole  fpace  appears  perfedly  clear.  And  as  the  veffel  in  which 
the  Alcohol  is  contained  is  cylindrical,  hence  the  Flame,  as  far  as  the  eye 
can  difcern,  continues  exceedingly  equable,  from  the  beginning  to  the  end. 

At  the  bottom,  however,  of  the  infide  of  the  Bell,  you  perceive  fomething 
running  down  in  ftreaks,  like  thofe  that  are  formed  in  the  diftillation  of 
Spirits. 

This  liquor  now  is  by  no  means  the  true  fpirit  of  the  Alcohol,  for  it  has  a  Andi^eed 
perfed  watery  tafte.  But  that  you  may  perceive  this  evidently  yourfelves,  obferve  one. 
the  fine  Vapour  that  exhales  through  the  upper  Orifice :  This,  if  it 
was  really  the  Alcohol,  raifed  by  the  Heat,  would  immediately  take  fire  up¬ 
on  the  application  of  this  lighted  match,  as  we  faw  in  the  preceding  Ex¬ 
periment  j  but,  on  the  contrary,  when  I  move  it  into  this  exhalation,  you  ob¬ 
ferve  the  Flame  of  the  Sulphur  is  extinguished  by  the  Vapour,  exadly  as  if 
it  was  held  in  the  fleam  of  hot  Water.  But  again.  I’ll  put  this  burning 
Match  under  the  Bell,  and  thus  hold  it  in  the  very  place  where  the  Alcohol 
is  burning,  and  diffufing  its  Vapour ;  and  you  fee,  now,  that  it  remains  a’light, 
and  burning,  till  it  is  quite  confumed,  but  not  in  the  leaft  lets  fire  to  the 
fumes  that  rife  from  the  flaming  Alcohol,  and  fill  the  whole  Bell  •,  which,  had 
they  retained  their  former  nature  of  Alcohol,  after  they  had  puffed  through 
the  Flame,  mull  neceffarily  have  taken  fire  upon  the  application  of  the  burning 
Match.  Hence,  therefore,  it  feems  to  appear,  that  this  matter,  which,  of  all  that 
we  know  of,  is  the  mofl  inflammable,  whilft  it  is  thus  converted  into  Flame, 
and  by  this  means,  likewife  feeds  the  Fire,  is  really  changed  into  another  fub- 
flance,  which,  after  this  alteration,  is  no  ways  capable  of  fupporting  it  any 
longer,  but  as  far  as  we  are  able  to  judge,  acquires  the  nature  of  Water. 

Did,  then,  this  Water  actually  refide  originally  in  the  Alcohol,  and  fo  as 
not  to  be  feparated  from  it  by  any  other  method  than  this  ?  Or  did  the  Fire, 
by  burning  the  Alcohol,  convert  it  into  Water,  by  a  true  tranfmutation  ? 

Or,  laftly,  was  not  this  Water,  in  reality,  fupplied  by  the  Air,  during  the 
time  that  the  Alcohol  was  burning  ?  Thefe  things,  farther  Experiments, 
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made  by  men  of  judgment,  may  hereafter  determine.  But  here  give  me  leave 
to  caution  you,  that  it’s  necefiary,  that  the  Alcohol  ufed  for  this  purpofe  fhould, 
by  a  gentle  diftillation,  in  a  tall  veffel,  be  drawn  off  of  the  dried  Alca¬ 
lde,  fixed  Salt  of  Tartar,  that,  by  that  means,  the  true  Spirit  of  Wine  may¬ 
be  freed  from  all  the  Water  that  it  is  pofiible,  by  any  Art,  to  feparate  from 
it  5  and  with  this  fort  it  is,  that  I  make  thefe  Experiments  before  you,  very 
well  knowing,  how  clofely  the  Water  coheres  awith  the  pure  Spirits,  even 
with  fuch  an  union,  that  is  not  eafy  to  be  diffolved.  After  I  had  examin’d 
Alcohol  in  this  manner,  I  found,  that  the  famous  Geofry,  the  younger,  a  Gen¬ 
tleman  of  great  application,  and  a  particular  genius  for  thefe  Inquiries,  had, 
in  the  Mem.  de  l' Ac.  roy.  Ann.  1718,  publifhed  fome  very  accurate  and  inge¬ 
nious  Obfervations,  which,  though  made  with  another  view,  yet  elegantly 
confirmed  what  I  had  before  difeovered  by  the  method  I  have  juft  mention’d. 
For  my  part,  I  was  vaftly  folicitous  to  know  what  phyfical  alteration  it  really 
.is  that  inflammable  matter  undergoes,  when  it  is  fo  expofed  to  fire,  as  to 
produce  Flame,  which  is  the  pureft  of  all  Fires  ;  and  what  at  the  fame  time, 
happens  to  fire,  whilft  this  combuftible  matter,  in  conjunction  with  it,  rifes 
into  Flame:  For  I  imagined,  if  I  could  once  come  to  a  certain  knowledge 
of  this,  it  would  be  a  good  ftep  towards  getting  a  better  infight  into  the  nature 
of  Fire  itfelf.  For  this  purpofe,  therefore,  I  prepared  a  matter,  which  being 
burned  in  a  cylindrical  veffel,  and  thus  being  forced  to  pafs  through  the  Flame, 
that  intirely  covers  the  whole  furface,  would  totally  feed  the  Flame,  and  be 
itfelf  totally  converted  into  Flame,  without  Smoke,  Soot,  or  Faces.  When 
this,  then,  was  expofed  to  the  pure  Air  alone,  (without  the  admiffion  of 
which  ail  Flame  goes  out)  and  fo  fee  on  fire,  I  found  it  was  intirely 
conlumed  into  Flame,  that  this  Flame  produced  a  very  fine  Vapour,  and  that 
this  Vapour  might  be  condenfed  into  Water,  or,  at  leaft,  wou’d  generate  it  : 
And  thus  far  I  was  then  able  to  proceed,  and  no  farther.  But  had  I  now  as 
much  leifure  as  I  have  inclination  for  thefe  inquiries,  I  wou’d  endeavour,  by 
the  help  of  more  of  thefe  glafs  Bells,  to  collect:  fome  quantity  of  the  Water  thus 
produced  ;  .for  I  obferved,  as  you  yourfelves  likewife  did  juft  now.  that  far  the 
greateft  part  of  the  Vapour  puffed  through  the  upper  Orifice,  and  was  by  this 
means  difllpated.  Over  this  Bell,  therefore,  there  fhould  be  hung  another  of 
the  fame  kind,  that  this  Vapour,  likewife,  might  be  there  received,  condenfed, 
and  rendered  fit  for  examination.  And  a  third,  again,  might  be  fufpended 
over  this,  fo  that  by  this  means  at  laft  the  Vapour  might  be  totally  collected. 
The  propereft  time,  now,  for  making  this  inquiry  is,  when  the  weather  is 
exceeding  cold,  that  the  Vapour  may  be  very  quickly  condenfed  by  the  Cold, 
and  frozen  in  the  upper  Glaffes.  And  thefe  Experiments  fhould  be  likewife  made 
in  a  place  that  is  very  dry,  and  not  incommoded  with  wind  :  Nor  do  I  at  all 
doubt,  but  that  the  thing  will  fome  time  or  other  be  difeovered,  the  know¬ 
ledge  of  which  is  as  valuable  as  any  thing  in  natural  Philofophy,  and  will  be  of 
infinite  fervice  in  the  chemical  Art.  I  know,  indeed,  that  the  worthy  Geofry 
has  inferred  from  his  Experiment,  that  he  could  procure  from  pure  Alcohol, 
by  converting  it  into  Flame,  more  than  half  its  quantity  of  Water ;  and  it  is 
certain,  that  he  did  exhibit  fo  much.  But  this  excellent  Chemift  is  well  ap¬ 
prized  what  a  great  quantity  of  Water  is  diffufed  about  through  the  Air  ; 
how  imperceptibly  this  Water  quits  the  Air,  and  infinuates  itfelf  into  faline,  dry, 

fpirituous 
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fpirituous  Bodies,  and,  by  fubtilly  mixing  itfelf  with  them,  often  overturns  our 
Obfervations:  The  blue  Flame  of  the  dryeft  burning  Sulphur  exhales  into  the 
Air,  to  a  great  compafs,  and,  if  it  is  colledted  under  a  Bell,  produces  a  very 
(harp,  acid  Liquor  which,  if  the  weather  is  dry,  is  in  a  fmall  quantity, 
and  always  fo  much  theftronger;  but  if  the  Air  is  moift  and  cloudy,  it  is 
in  a  greater,  but  then  it  is  more  watery.  F'rom  this  we  can,  by  a  gentle 
Fire,  feparate  a  large  quantity  of  infipid  Water,  and  from  the  remain¬ 
der  prepare  a  fmall  portion  of  a  thicker  liquid,  that  is  exceedingly  acid  :  If  you 
expofe  this  laft  now  to  the  Air,  in  a  broad  velTel,  when  thus  fimple,  and  freed 
from  its  Water,  the  Water  in  the  Air  will  immediately  unite  itfelf  with  the 
pure  Acid,  increafe  both  its  weight  and  its  bulk,  and  at  the  fame  time  dilute, 
weaken,  and  render  it  lefs  efficacious.  Perhaps,  now,  the  very  fame  thing  may  And  another- 
happen  to  the  Spirits,  whilft  they  are  burning.  Thefe  things,  ♦however,  bring  3 falI 
again  to  my  mind  the  expreffions  of  the  ancient  Alchemifts,  who  called  them,  under  the 
the  moving,  or  governing  Spirit,  the  Child  of  the  Sun,  the  Offspring  of  P'ire,  3fcofc«!°f 
and  the  internal  Fire  of  Bodies. 

Is  it  not  poffible,  then,  that  this  pure  Spirit,  which,  in  conjundtion  with  Fire, 
produces  Flame,  and  is  abfolutely,  and  totally  inflammable,  may  be  but  an 
exceeding  fmall  part  of  the  Body  in  which  it  is  contained,  but  difperfed  thro’ 
a  large  quantity  of  Water,  and  intimately  united  with  it?  Certainly,  though 
we  endeavour  ever  fo  artfully  to  confine  this  principal,  we  always  find  it  fo 
infinitely  fubtil  as  to  efcape  our  niceft  Obfervations.  Tired  in  thefe  inquiries, 

I  confels,  for  my  own  part,  that  I  have  for  a  long  time  paft  defired  nothing 
more  earneftly,  than  rightly  to  underhand  the  proper  nature  of  that  Matter 
in  the  Alcohol,  which  is  truly  inflammable  ;  for  I  knew  that  I  here  was  in 
poffeffion  of  fomething.  which  is  perfedtly  inflammable.  And  I  have  for  a  good 
while  been  fatisfied  by  Experiments,  that  all  other  inflammable  Bodies  are  only 
fo,  as  they  contain  Alcohol  in  them,  or  at  lead  fomething,  that  on  account 
of  its  finenefs,  is  exceedingly  like  it,  the  groffer  parts  of  them  that  are  left 
behind,  after  the  feparation  of  this  fubtil  one,  being  no  longer  combuftible. 

I  had  the  pleafure,  therefore,  of  believing,  that  if  I  could  but  once  discover  this 
in  Alcohol,  I  then  could  very  eafily  comprehend  how  Fire  is  fupported  in  all 
other  combuftible  Bodies.  But  how  was  I  difappointed  when  1  found  that 
Alcohol,  by  paffing  through  Flame,  would  burn  away  into  a  Vapour,  in 
which  I  could  not  difcover  any  Alcohol  ;  fo  that  if  this  was  really  the  remains  of 
the  Alcohol,  it  left  nothing  behind  it  but  an  exceeding  pure  Water.  Thefe 
therefore  I  acknowledge  the  boundaries  of  my  knowledge  upon  this  fubjedt : 

The  Pabulum  of  Fire,  when  confumed  by  Fire,  leaves  a  Water  behind  it,  but. 
becomes  itfelf  fo  vaftly  fine,  that  it  is  diffipated  into  the  Chaos  ol  the  Atr 
mofphere,  and  gets  beyond  the  reach  of  our  fenfes. 

Experiment  IV. 

But  by  this  new  Experiment,  the  Opinion  which  I  juft  now  laid  down,  will 
appear  more  evident.  For  this  purpofe  I  have  provided  a  live  Coal,  in  this  tion  of  th« 
earthen  Pan,  which  is  fo  perfedtly  red  quite  through,  that,  as  you  fee,  there  is 
not  the  leaft  appearance  of  Smoke  the  Pan  too  is  perfedtly  clean,  and  ve¬ 
ry  dry.  Upon  the  Coal  I  place  this  pure  brafs  porringer,  which  is  about  an 

inch  deep,  round  at  bottom,  and  four  inches  in  diameter.  Into  this  L  now 

o  pour. 
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pour  fome  choice  Alcohol  of  Wine,  to  the  height  of  half  an  inch  ;  and  then 
cover  the  whole,  as  before,  with  the  glafs  Bell.  You  may  perceive,  now,  that 
the  Alcohol,  by  means  of  the  Coal  in  the  Pan  underneath  it,  boils  pretty 
flrongly  in  the  brafs  veflfel,  but  does  not  take  fire,  ordiffufe  any  Fume  that  is 
vifible  within  the  cavity  of  the  Bell  ;  nay  though  the  exhaling  furface  of  the 
boiling  Alcohol  is  fo  broad,  yet  there  does  not  appear  the  leaft  Vapour  com¬ 
ing  out  of  the  upper  Orifice.  In  the  mean  time,  however,  you  begin  to 
perceive  fome  Freaks  of  the  Spirits  running  down  the  fides  of  the  Bell,  efpe- 
daily  about  the  lower  parts  of  it.  As  you  fee,  now,  a  confiderable  part  of 
the  Alcohol  is,  by  boiling,  exhaled  out  of  the  brafs  porringer,  it’s  time  for 
us  to  try  what  will  be  the  eftedl  of  applying  a  lighted  Match  to  the  upper 
Orifice  of  the  Bell.  This  then  I’ll  do  ;  and  you  obferve,  that  whilft  I  thus 
hold  it  over  the  mouth,  the  Flame  of  the  Match  does  not  fet  fire  to  the 
Alcohol,  that  is  floating  about  within  the  Bell,  but  is  rather  itfelf  extinguifh- 
ed.  Hence,  therefore,  as  the  Alcohol,  that  is  now  difperfed  in  the  Bell,  does 
not,  by  this  means,  take  fire,  you  will  be  apt  to  imagine,  that  it  does  not  ap¬ 
pear,  by  the  former  Experiment,  that  the  Alcohol,  which  was  burnt  by  pafling 
through  the  Flame,  did  really  lofe  its  inflammability,  or  elfe,  that  this  has  loft 
it  likewife,  purely  by  exhaling  without  burning  at  all:  But  pleafe  to  attend, 
with  a  little  patience,  and  you  will  foon  be  of  another  opinion.  Obferve  then 
this  lighted  Match,  which  I  now  hold  in  a  pair  of  Tongs,  that  I  may  be  at 
a  convenient  diftance  from  the  eflre£t  of  this  dangerous  Experiment.  In  this 
manner,  then,  I  cautioufly  carry  it  along  above  the  Table,  in  a  horizontal  di¬ 
rection,  towards  the  glafs  Bell,  ’till  the  Flame  of  it  comes  underneath  the 
lower  rim  of  it  j  and  you  fee  as  foon  as  ever  the  Flame  reaches  within  its  cavi¬ 
ty,  the  whole  fpace  within  the  Bell,  that  is  now  filled  with  the  Vapour  of  the 
boiling  Alcohol,  like  Lightning,  inftantly  flalhes  out,  and  that  with  a  great 
noife,  and  fuch  a  violence,  that  the  moment  it  takes  fire  the  Flame  rufhes  out 
at  the  bottom,  between  the  Bell  and  the  Table.  This  happens,  now,  becaufe 
the  whole  cavity,  being  filled  with  the  very  minute  particles  of  the  Alcohol, 
and  at  once  fet  on  fire,  is  not  able  to  contain  all  the  Flame,  which,  therefore, 
will  diflfufe  itfelf  through  thofe  parts  where  there  is  leaft  refiftance,  viz.  in  this 
cafe  at  the  bottom  ;  at  which  place,  could  it  not  have  found  a  vent,  it  would 
have  either  blown  off  the  Bell,  or  burft  it  in  pieces,  not  without  a  great  deal 
of  danger  to  the  perfons  about  it.  If  ever,  therefore,  you  make  this  Experi¬ 
ment,  take  this  caution,  never  to  come  too  near  the  Bell  when  you  apply  the 
lighted  Match,  nor  ever  to  hold  the  Match  in  your  hand,  without  a  pair  of 
Tongs  *,  for  otherwife,  that  Flame  which  burfts  out  at  the  bottom  may  very 
eafily  burn  your  hands  and  face.  This,  then,  may  fuffice  for  the  firft  part 
of  this  Experiment  ;  let  us  now  turn  to  the  other, 
which  rets  The  very  moment,  then,  that  the  Flame  was  excited  in  the  Bell,  you  ob- 
bg  Akohoi.  ferved  the  whole  furface  of  the  Alcohol  that  was  boiling  in  the  brafs  Porringer 
*  to  be  likewife  perfe&ly  covered  with  a  bright  Flame  ;  which  you  faw  did  not 
in  the  leaft  take  fire  before,  tho*  the  Fire  underneath  it  made  it  boil  pretty 
flrongly.  Hence,  therefore,  it  is  very  evident,  that  Alcohol  will  not  eafily 
be  fet  on  fire  without  the  application  of  Flame  to  it.  But  the  Flame  of 
the  Alcohol,  now  it  is  once  lighted,  continues  burning  under  the  Bell,  till 
the  Alcohol  is  quite  confumed;  nor  goes  out  before  the  Dilh  is  become  perfe&Jy 

3  dry. 
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dry.  In  this  beautiful  Experiment,  now,  nothing  formerly  gave  me  more  plea- 
fure,  than  what  you  have  all  feen  at  this  time,  viz.  that 

The  Flame  that  was  raifed  by  the  match,  at  fome  diftance  from  the  veflel  And  is,  at 
in  which  the  Alcohol  was  boiling,  diffusing  itfelf  through  the  whole  ft^'Stin- 
cavity  of  the  Bell,  fet  on  fire  the  Alcohol  that  was  contained  in  that  guiihed itfelf. 
veflel :  But  the  very  moment  that  this  began  to  flame  and  burn,  the  Flame 
in  all  the  other  parts  of  the  Bell  inftantly  difappeared,  and  this  only  upon 
the  furface  of  the  burning  Alcohol  remained  quite  to  the  end,  till  all  the 
matter  of  the  Alcohol  was  perfedtly  burned  away  •,  nor  was  there,  from  the 
firft  moment  of  accenfion,  during  the  whole  time,  any  other  flame  excited 
throughout  the  whole  capacity  of  the  Bell,  than  what  juft:  hovered  over  the 
Alcohol  in  the  Porringer.  Does  it  not,  therefore,  evidently  appear,  that  pure 
Alcohol,  though  it  is  agitated  with  a  pretty  ftrong  Fire,  provided  it  is  not 
lighted,  may  be  diffufed  through  large  fpaces,  without  undergoing  any  alter¬ 
ation,  and  that  it  will  ftill  pofiefs  its  inflammability  in  the  fame  degree  that 
it  did  before,  fo  that  if  you  apply  a  Flame  to  it,  it  will  in  a  moment 
take  fire,  and  burn  with  a  great  deal  of  violence?  Nor  is  it  hence  lefs  certain, 
that  the  very  fame  Alcohol,  when  it  is  forced  to  pafs  out  of  its  veflel  through  the 
Flame  that  covers  its  fubftance,  and  is  by  this  means  forced  to  feed  the 
Flame  itfelf ;  I  fay,  when  it  has  thus  exhaled  through  the  Flame,  into  the 
cavity  of  the  Bell,  it  is  not  lefs  certain,  that  it  has  fo  perfectly  loft  its  apti¬ 
tude  to  Flame,  in  an  inftant,  that  though  the  parts  of  the  Alcohol  are  now  atte¬ 
nuated  by  fo  much  ftronger  a  Fire,  yet  they  can  never  afterwards  be  fet  on  fire 

by  the  Flame  that  continues  burning  under  the  Bell.  This  extraordinary  and 

furprizing  Phenomenon,  now,  deferves,  certainly,  the  matureft  confideration ; 
for  it  does  not  at  all  feem  probable,  that  the  Fire  can  perfectly  expell  all 

the  Alcohol,  out  of  the  large  fpace  of  the  Bell,  the  very  moment  it 

has  burnt  it:  And  yet  if  the  particles  of  the  Alcohol,  when  they  have  pafied 
through  the  Flame,  float  about  in  the  cavity  of  the  Bell,  which  feems  very 
likely,  then,  if  they  remained  ftill  inflammable,  they  muft  neceflarily  be  fet 
on  fire  by  that  very  Flame.  What  fhall  we  fay,  then,  Gentlemen,  in  this 
cafe  ?  If  the  only  pure  inflammable  matter  that  we  know  of  in  nature, 
when  it  once  takes  fire,  totally  lofes  its  inflammability,  muft  not  there,  of 
confequence,  fo  much  of  the  true  Pabulum  of  Fire  be  every  day  deftroyed, 
as  is  thus  confumed  by  Flame  ?  And  for  this  reafon,  therefore,  muft  not 
this  at  laft  be  quite  fpent,  if  it  could  not,  by  fome  means  or  other,  be  re¬ 
cruited  ?  Is  this,  therefore,  continually  fupply’d  by  the  operations  of  nature, 
in  the  bowels  of  the  earth  ?  And  by  which  of  them  ?  By  thofe,  certainly, 
by  which  it  generates  Oil  and  Spirits.  And,  hence,  in  particular,  by  vegeta¬ 
tion,  fermentation,  putrefaction,  and  diftillation.  But  all  thefe  operations, 
whether  artificial,  or  natural,  are  performed  by  the  efficacy  of  Fire  alone. 

Fire,  therefore,  which  deftroys  combuftible  matter,  is  that  caufe  in  the  uni- 
verfe,  by  vvhofe  energy  it  is  again  renewed.  Or  does  the  other  opinion 
feem  more  agreeable,  which  we  propofed  before,  when  we  made  this  Query, 
whether  the  matter  that  is  intirely  inflammable,  does  not,  in  reality,  confift 
of  a  large  quantity  of  Water,  intimately  united  with  a  fmall  portion  of 
fome  other  principle,  that  is  vaftly  fubtil,  and  very  much  refembles,  nay  is, 
perhaps,  Fire  itfelf?  Whence  this  Fire  being  feparated  from  the  Water,  by  the- 
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a&ion  of  burning,  would  again  be  freed  from  its  confinement,  and  become 
true  elementary  Fire.  If  you  fuppofe  this  to  be  the  cafe,  then  ultimate,  in¬ 
flammable  matter  would  be  Fire  itfelf;  and,  hence,  when  it  is  fet  at  liberty 
from  every  other  Body,  would,  of  confequence,  be  diflipated  into  the  Air. 

Experiment  V. 

The  extinc-  j  dip  this  flaming  Match  into  this  pure,  cold,  difiil’d  Oil  of  Turpentine, 
fw  by  and  you  fee  it  is  put  out  in  the  fame  manner  as  if  it  was  immerfed  in  cold  Wa - 
0il<  ter,  exactly  as  it  happened  before  in  the  Alcohol.  And  again  ;  I  throw  this 
live  Coal  into  the  fame  Oil  of  Turpentine,  and  by  this  means  it  is  perfectly  ex- 
tinguifhed,  without  producing  the  lead  appearance  of  Flame.  Hence,  there¬ 
fore,  almoft  all  thofe  things  that  we  before  afierted  of  Alcohol,  will  hold  true 
likewife  of  this  Oil  •,  and  for  this  reafon,  as  they  may  be  confulted  there  up¬ 
on  occafion,  it  is  needlefs  to  repeat  them  here.. 

Experiment  VIi 

The  increafe  J  have  again  put  fome  of  the  fame  pure  diftilTd  Oil  of  Turpentine  into  this- 
dieFfame.by  brafs  cylindrical  Veflel,  and  fet  it  upon  the  Fire  ’till  you  fee  it  begins  to  boil. 
To  the  Vapour  now  that  exhales  from  this  boiling  Oil,  I’ll  apply  this  lighted 
Match  ;  and  you  perceive  that  when  I  do  this,  it  is  much  longer  before  it 
takes  fire  than  the  boiling  Alcohol  was,  tho*  at  laft  it  does  light  and  burn. 
You  obferve  farther,  that  a  black  Smoke  arifes  gradually  from  it,  and  as  this 
appears,  the  Oil  burns  with  more  violence,  till  at  laft  you  fee  the  Flame  grows 
very  fierce  and  vehement:  And  now  it  is  burnt  out,  there  are  no  Faces  left  at 
the  bottom,  but  it  is  all  intirely  confumed.  The  purer  now,  and  more  lim¬ 
pid  this  Oil  is,  fo  much  the  lefs  black  Smoke  it  always  emits,  and  burns  away 
more  quietly.  This  therefore  is  the  cafe,  when  it  has  been  purify’d  by  re¬ 
peated  Diftillation,  for  in  every  Operation  it  gets  rid  of  fome  of  its  Faces ,  but 
at  the  fame  time  approaches  fo  much  the  nearer  to  Alcohol,  in  lightnefs,  lim¬ 
pidity,  purity,  and  difpofition  to  burn.  But  tho’  by  this  means  it  constantly 
comes  nearer  to  the  nature  of  Alcohol,  yet  ftill  it  does  not  in  reality  ever  become 
Alcohol,  as  it  is  never  capable  of  being  mixed  with  Water. 


Experiment  VII. 

onof’thf1"  The  fame  Oil  of  Turpentine  being  expofed  to  the  Fire  in  this  brafs  Veflel 
Fjameof  till  it  boils,  and  being  then  fet  on  fire,  I’ll  place  it  now,  whilft  it  is  burning, 
turning  oil.  Up0n  this  earthen  Plate,  and  cover  it  with  the  glafs  Bell.  It  burns  now  you 
fee  as  in  the  fixth  Experiment,  but  then  with  this  difference,  that  it  fends  forth 
a  black,  thick  Smoke,  that  fills  the  whole  cavity  of  the  Bell,  rifes  through  its 
upper  orifice,  fullies  its  fides  with  Soot,  and  fixes  at  the  fame  time  a  kind  of 
watery  Vapour  all  round  it:  So  that  one  would  believe,  that  Water  was  here 
likewife  produced  from  the  burning  Oil,  or  elfe  by  the  concurrence  of  the  Air. 
Hence,  therefore,  it  appears,  that  Oils,  which  come  neareft  to  Alcohol,  tho* 
they  are  atfted  upon  by  Flame,  and  compelled  to  pafs  through  it,  yet  will 
ftill  retain  fome  inflammable  parts,  that  are  not  perfectly  burnt  away,  but  are 
only  converted  into  a  Coal ;  and  that  thefe  being  expell’d  by  the  Fire  out  of 
the  Flame  in  form  of  a  footy  Smoke,  are  diflipated  to  a  great  diftance,  and  af¬ 
terwards  being  deprived  of  their  firft  motion  fix  to  the  fides  of  Chimnies. 
i  And 
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And  this  the  fetid  fmell  of  burning  Oil.,  which  may  be  perceived  a  great  way 
off,  fuffkiently  demonftrates.  Thefe  parts  therefore,  feem  of  too  thick  and 
tenacious  a  nature  to  be  fo  foon  reduced  by  the  quick  adlion  of  the  Flame, 
to  the  fubtlety  of  the  fineft  Alcohol.  When  thefe  Oils  now  are  made  ufe  of 
for  common  Lamps,  and  have  a  Wick  in  them  that  is  every  way  furrounded 
by  the  Air,  they  then  burn  with  a  fmaller  flame,  and  much  more  leifurely  * 
and  at  the  fame  time  they  produce  a  great  deal  more  Soot,  as  the  Blacknefs 
that  foon  fettles  upon  a  clean  Paper  held  over  them  plainly  evinces.  But  when 
they  are  thus  fet  on  fire  in  a  cylindrical  Veflel,  the  whole  Surface  of  the  burning 
Oil  being  perfe&ly  covered  with  the  incumbent  Flame,  all  the  Particles  of  the 
Oil  as  they  confume,  mud  neceflarily  pafs  through  the  Flame  itfelf,  and  con- 
fequently  will  be  more  forcibly  attenuated,  and  changed  by  the  adlion  of  the 
Fire,  than  they  are  in  the  Lamps  abovementioned  ;  for  there  the  oily  Parti¬ 
cles  being  put  in  agitation,  have  a  free  paflage  into  the  ambient  Air,  from 
every  point  of  the  Surface  of  the  Flame,  and  hence  fly  off,  without  being  to¬ 
tally  altered  by  the  force  of  its  Fire.  From  all  that  has  been  obferved  then, 
it  feems  exceeding  probable,  that  if  by  any  Art  Oils  could  but  be  reduced  to 
the  fubtlety  of  Alcohol,  then  the  Flame  that  is  excited  by  them,  would  be 
free  from  Smoke,  and  the  Fire  from  Soot. 

Ex  PERIME  NT  VIII. 

I  have  in  this  clean  brafs  cylindrical  Veflel,  mixed  fome  very  pure  Water,  Examinatl- 
with  an  equal  quantity  of  the  choiceft  Alcohol,  fo  that  now  after  fliaking  them  ^i°anfwa 
together,  they  appear  you  fee  a  homogeneous  Liquor.  This  Mixture  then  be-  ter  burning" 
ing  heated,  and  fet  on  fire,  I’ll  place  again  under  the  glafs  Bell.  You  obferve  t0&ether* 
now,  that  the  Flame  that  rifes  hence,  is  much  weaker  than  that  which  we 
faw  in  the  firft  Experiment  upon  this  Subjedd  ;  nor  does  the  colour  of  the 
Flame  by  any  means  come  up  in  brightnefs  to  that  of  the  pure  Alcohol.  And 
you  perceive  too  likewife,  that  this  Flame,  before  it  goes  out,  hovers  a  Jong 
while  over  the  Surface  of  the  Liquor,  and  then  difappears,  leaving  the  Water 
behind  it  in  the  bottom  of  the  Veflel,  in  which  there  remains  but  a  very  fmall 
portion  of  the  Alcohol,  as  the  tafte  of  it  evidently  demonftrates.  Hence  then 
we  underftand,  that  tho’  Alcohol  is  mix’d  with  Water,  yet  it  will  be  extradited 
thence  by  the  power  of  Fire,  and  confumed  by  it ;  and  that  at  the  fame 
time  the  Water  is  repell’d  both  by  the  Alcohol,  and  the  Fire. 

Experiment  IX. 

In  this  very  pure  Alcohol,  I  have  diffolved  fome  fine  Camphire.  This  Mix-  of  Alcohol 
ture  now,  I’ll  fet  on  fire,  and  place  burning  under  the  Bell,  as  in  the  former  ph;re. am' 
Experiments  :  And  the  event  is  pretty  remarkable.  For  firft  you  fee  it  takes 
fire  exactly  in  the  fame  manner  as  if  it  was  Ample  Alcohol,  and  all  the  Pheno¬ 
mena  appear  perfectly  the  fame  ;  and  that  the  pure  Alcohol  is  thus  firft  con- 
fumed,  and  the  Camphire  without  burning  is  deprefs’d  to  the  bottom  of  the 
Veflel,  where  it  is  collected  in  a  Body  by  itfelf.  But  the  Alcohol  now  being 
all  diflipated  by  the  Fire,  you  obferve  another  Flame  arifing  perfectly  diffe¬ 
rent  from  what  appeared  before,  whilft  the  Alcohol  was  burning  ;  for  this  you 
Le  is  ftronger,  whiter,  more  lucid,  and  its  Vibrations  are  greater  than  the 
former.  At  the  fame  time  too,  this  Flame  produces  a  black  Smoke  ;  and  then 
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both  the  fmell  and  tafte  of  the  Camphire  afcend  from  the  Flame,  and  difperfe 
tnemfelves  not  only  through  the  cavity  of  the  Bell,  but  alfo  through  this 
whole  apartment.  This  Flame  now  you  perceive  lafts  as  long  as  there  is  any 
Camphire  remaining,  and  when  it  goes  out,  leaves  no  Faces  behind  it  in  the  bot¬ 
tom  of  the  Vcffel.  Hence,  therefore,  we  may  learn,  that  if  inflammable  fub- 
ftances  of  different  natures  are  united  together  in  one  compound,  they  will 
not  burn  away  at  the  fame  time  ;  but  the  raoft  fubtil  part  will  be  firft  of  all 
confumed  by  the  Fire;  and  the  remaining  groffer  part  will  continue  defended 
as  it  were  under  the  burning  Flame,  and  will  then  only  begin  to  take  fire 
when  the  former  is  diffipated.  In  combuftible  Subftances,  is  that  always  firft, 
and  moft  eafily  fet  on  fire,  that  is  the  lighted  of  them  all  ?  This  certainly 
feems  to  be  the  cafe  univerfally.  Is  the  Flame  that  is  excited  in  burning  Al¬ 
cohol  too  weak  to  fet  Oil  on  fire  ?  This  too  feems  exceeding  probable :  And 
hence,  as  foon  as  ever  the  Oil,  or  the  Camphire  diffolved  by  the  Fire  begins  to 
burn,  the  Flame  immediately  you  fee  becomes  fiercer.  Does  then  Fire  by 
burning  combuftible  Bodies,  as  well  as  by  dittilling  them,  feparate  their  diffe¬ 
rently  inflammable  Principles,  according  to  their  various  degrees  of  lubtlety,. 
or  fpiffitude,  the  Spirits,  for  inftance,  firft,  then  a  thin  Oil,  next  an  Oil  that  is 
a  little  thicker,  and  laftly,  a  thick,  pitchy,  tenacious  Oil?  This  plainly  appears 
in  this  Experiment.  Is  this  then  the  reafon,  that  Charcoal,  and  the  like  Sub¬ 
ftances  prepared  by  Fire,  and  confiding  of  an  Earth  and  Salt  covered  over 
with  this  laft  very  thick  Oil,  yield  a  ftronger  Fire  than  can  ever  be  procured 
from  Wood  before  it  is  thus  burnt?  This  certainly  is  found  to  be  univerfally 
true,  that  the  Fire  that  is  excited  by  burning  Oil,  is  always  fo  much  the  more 
violent,  as  the  Oil  has  a  greater  fpiffitude,  and  is  more  ponderous.  That  this 
was  the  cafe  juft  now  in  burning  Alcohol,  and  Camphire,  you  yourfelves  are 
witneffes.  And  all  thefe  things  are  confirmed  by  the  moft  common  Experi¬ 
ments:  As  every  body  knows,  that  a  Fire  then  gives  moft  Heat  when  the  ul¬ 
timate  combuftible  matter  comes  to  be  burnt.  The  burning  therefore  of  com¬ 
buftible  Bodies  muft  not  be  looked  upon  as  an  aCtion,  that  at  once  mixes, 
blends,  and  confumes  all  the  different  kind  of  inflammable  Elements  toge¬ 
ther  ;  for  it  appears  on  the  contrary,  that  this  is  effected  diftinCtly,  and  fuc- 
ceflively. 

Experiment  X. 

Let  us  now  make  the  fame  trial  upon  Alcohol  of  Wine,  fo  intimately 
mixed  with  fine  diftill’d  Oil  of  Turpentine,  that  the  Mixture  appears  perfect¬ 
ly  homogeneous.  This  therefore  I’ll  fet  on  fire  under  the  Bell  in  the  fame 
cylindrical  Veffel,  that  we  may  fee  what  will  be  the  event.  In  the  firft 
place  then,  we  obferve  rifing  from  this  burning  Mixture,  a  beautiful,  ftrong, 
very  bright  Flame,  which  is  exceedingly  equable,  and  appears  divided  at  top 
into  two  parts.  This  now,  as  far  as  we  can  difcern,  does  not  exhibit  the 
leaft  appearance  of  Smoke,  or  generate  or  depofit  any  vifible  Soot  ;  but  yet 
it  has  fo  difcoloured  this  white  Paper  that  I  held  over  the  upper  Aperture  of 
the  Bell,  that  you  perceive  it  is  grown  quite  black ;  whence  it  evidently  ap¬ 
pears,  that  there  immediately  upon  the  mixture  arifes  fomething  in  this  pure 
Ample  Liquor,  which  is  able  to  difengage  itfelf  from  ,the  Flame,  before  it  is 
perfeflly  confumed.  At  the  fame  time,  however,  there  is  not  the  leaft  dif- 
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agreeable  fmell  in  the  Vapours  of  this  Flame ;  and  it  waftes  away  fo  quietly, 
that  there  is  not  the  leaft  noife  produced  by  it  whilft  it  is  burning.  But  in  the 
fecond  place,  the  Flame  having  now  confumed  all  the  Alcohol  that  was  con¬ 
tained  in  this  Mixture,  the  appearance  you  fee  is  intirely  altered  :  for  the 
Oil  of  Turpentine  is  now  left  burning  at  the  bottom  of  this  Veffel,  and  the 
Flame  of  it  leaps,  fparkles,  and  makes  a  noife,  fends  up  a  great  deal  of 
Smoke,  and  leaves  at  the  fame  time  fome  refinous  Faces,  which  are  not  com- 
buftible  by  this  Fire. 


Experiment  XI. 

I  have  again  mixed  fome  perfectly  pure  Alcohol,  and  a  very  ftrong  alca-  or  the  offa 
line  Spirit  of  Sal  Ammoniac  in  equal  quantities,  and  by  this  means  have  pro-  QiHe!n*nu 
cured  this  furprizing  Coagulum ,  which  was  long  ago  known  to  Lully ,  and  was 
fo  much  celebrated  by  Van-Helmont.  And  I  think  it  worth  while  to  expofe  to 
your  view  what  I  have  myfelf  obferved  in  burning  this  in  the  fame  manner  as 
we  did  the  former.  What  now  do  you  judge  will  be  the  confequence?  The 
unforefeen  events  that  fo  often  deceive  our  expectation  in  trials  of  this  nature, 
make  you  cautious  no  doubt  how  you  determine.  Let  us  therefore  make  the 
Experiment.  You’ll  now  anfwer  then,  that  the  Alcohol  will  be  firft  fet  on 
firej  that  this  being  confumed,  and  diflipated,  the  Flame  goes  out  *  and  that 
then  there  remains  at  the  bottom  the  alcaline  Spirit  of  the  Sal-Ammoniac ,  almoft 
intire.  And  this  is  certainly  the  cafe  ;  for  you  obferved,  that  when  this  pure 
Qffa-Helmontiana ,  was  heated,  fet  on  fire,  and  placed  under  the  Bell,  it  firft 
of  all  exhibited  a  very  weak,  equable  Flame,  fcarcely  vifible,  without  Smoke, 
or  Soot ;  tho’  the  inferiour  part  of  the  Bell  however,  was  render’d  pretty  opake 
by  the  exhaling  Vapour.  You  then  took  notice  in  the  fecond  place,  that  the 
Flame  grew  ftronger,  more  lucid,  fparkled,  made  a  hilling  noife,  grew  un¬ 
equal,  and  hover’d  about,  and  foon  after  went  out.  At  laft  there  was  diffufed 
a  fmell  of  a  volatile,  alcaline,  fpirituous  Salt ;  tho’  the  Vapour  collected  into  a 
Liquor  on  the  fides  of  the  Bell  was  almoft  infipid  ;  and  as  I  fhew’d  you,  there 
remained  at  the  bottom  an  exceeding  fharp,  ftrong.  Spirit  of  Urine,  very  vo¬ 
latile,  and  ftrong  fcented.  In  this  Experiment  now  there’s  one  very  fingular 
Phenomenon  that  well  deferves  our  obfervation,  which  you’ll  conceive  in  the 
following  manner.  The  Salt  contained  in  the  alcaline  Spirit  of  the  Sal  Ammo¬ 
niac,  is  much  more  volatile  than  even  the  Alcohol  itfelf ;  as  appears  in  the  fub- 
limation  of  this  Offa  of  Van-Helmont,  with  a  very  gentle  Heat  ;  for  in.  that 
Operation,  a  dry  Salt  always  rifes  firft  •,  and  yet  whilft  it  is  burnt  in  this  man¬ 
ner,  the  Alcohol  in  this  Mixture  is  firft  of  all  attracted  upwards  into  the  Flame, 
and  fo  confumed  *,  and  altho*  this  Mixture  is  heated  in  the  brafs  Veliej,  and  is 
at  top  very  forcibly  agitated  by  the  Fire,  neverthelefs,  this  very  volatile  Salt  is 
forced  downwards  with  its  Water,  and  is  fo  confined  under  the  incumbent 
Flame,  that  it  is  not  capable  of  difengaging  itfelf,  or  breaking  through  it. 

And  this,  Gentlemen,  I  beg  you  will  confider  in  a  particular  manner,  as  it 
will  help  us  to  a  knowledge  of  the  nature  of  Flame,  and  combuftible  matter, 
which  has  not  hitherto  been  much  taken  notice  oi.  But  fince  now  Camphire 
is  looked  upon  by  many  famous  Chemifts,  as  a  folid  Sal  ‘volatile  Oleofum,  con¬ 
creted  like  Van  Helmont's  Offa ,  from  two  principles,  the  one  a  faline,  the  other 
an  oily  one  ;  it  will  be  worth  while  to  try  what  will  be  the  confequence  of 

burning 
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burning  this  under  tire  Bell  likewife.  We  find,  then,  that  upon  the  application 
of  a  Flame  to  it,  it  very  readily  takes  fire,  and  then  flames  in  fuch  a  particular 
manner,  that  one  cannot  look  upon  it  without  admiration.  This  Flame,  asyou 
fee,  is  white,  equable,  and  long  ;  and  terminates  in  a  fmokey  cone,  which  is 
of  a  great  length,  and  very  fmall.  But  what  a  copious,  denfe,  black  Smoke 
does  it  likewife  difperfe  through  all  the  Bell !  and  at  the  fame  time,  as  you 
perceive,  there  are  abundance  of  little  black  footy  particles,  thrown  out  on  all 
fidcs  by  the  Flame,  which  are  fo  heavy,  that  they  fall  to  the  bottom,  and  in  which 
there  remains  the  fmell  and  tafte  of  the  Camphire,  though  the  colour  of  them 
is  black.  In  the  bottom,  now,  there  are  left  hardly  any  Faces,  the  Camphire 
having  quite  done  burning.  Hence  then  we  may  make  lome  judgment  of  this 
wonderful  Body  •,  and  you’ll  believe  with  me,  that  it  is  a  very  perfect  fimple 
Refin,  or  an  Oil  exifling  in  a  (olid  form. 


Experiment  XII. 

of  Alcohol  I  have  here  a  very  pure  Earth,  viz.  Engli/h  Chalk,  reduced  to  powder  ; 
and  Earth.  which  I’ll  mix  fome  of  the  fame  Alcohol  of  Wine,  as  intimately  as 

poffible,  and  fet  it  on  fire  under  the  Bell,  as  in  the  former  Experiment.  1  he 
Alcohol,  then,  you  perceive,  burns  away  intirely,  as  in  the  third  Experiment; 
but  the  Earth,  you  fee,  remains  at  the  bottom,  perfectly  dry,  pure,  intire, 
and  without  any  Alteration. 


Experiment  XIII. 

of  Alcohol,  But  none  of  thefe  Experiments  are  more  entertaining  than  that  which  I  am 
JJlie,  Jhe"1"  going  now  to  fhew  you.  For  this  purpofe  I  mixed  Alcohol,  Camphire,  and 
offa Heimon-  Oil  of  Turpentine  together,  in  fuch  a  manner,  that  they  were  moft  accurately 
Earth,  an1  diflolved  one  amongft  another;  and  to  thefe  I  then  added  the  Offa  of  Van 
mixed  toge-  ffehnont ,  which  will  bear  conveniently  enough  too,  to  be  united  with  the  for¬ 
mer  ;  and  I  afterwards  worked  all  thefe,  thus  mixed  together,  with  fome  of 
that  fine  earth,  Engliff  Chalk,  fo  as  to  form  them  into  a  mafs,  with  which 
I  then  mixed  fome  (havings  of  wood.  This,  now,  I’ll  fet  on  fire  before 
you,  under  the  fame  circumftance  as  in  the  former  Experiments,  and  beg  that 
you  will  obferve  the  iflue.  The  Alcohol  then  you  fee  burns  away,  in  the 
firft  place,  almoft  in  the  fame  manner  as  if  it  had  been  fet  on  fire  by  itfelf. 
This  being  confumed,  the  Oil  of  Turpentine  next  takes  fire,  and  fuffi- 
ciently  diftinguifhes  itfelf  by  its  particular  Phenomena.  In  the  third  place,  you 
fee  the  evident  figns  of  the  burning  Camphire.  And,  at  laft,  the  alcaline  fpi- 
rit  of  the  Sal-Ammoniac,  the  (havings  of  the  wood,  and  the  pure  Earth,  are 
left  at  the  bottom.  You  obferved  here  how  ffrong,  unequal,  and  red,  the 
Flame  was,  and  how  it  crackled  and  made  a  noife,  whilft  it  was  burning  : 
And  what  a  fmall  quantity  of  Smoke  rofe  in  the  beginning;  which  afterwards 
increafed,  by  degrees,  till  it  at  laft  became  exceeding  black,  and  very  thick. 
Then  too  there  was  produced  a  very  black  and  denfe  Soot.  And  towards  the 
end  you  perceived  flakes  of  Soot  flying  about  within  the  cavity  of  the  Bell. 
As  for  the  Wood,  you  fee  the  Flame  has  not  affedted  it.  From  all  thefe 
things,  then,  carefully  confidered,  you  have,  I  think,  a  fair  opportunity  of 
difeovering  the  method  which  nature  makes  ufe  of  in  confuming  combultible 
matter  by  Fire  ;  which  certainly  is  very  different  from  what  people  generally 

imagine; 
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imagine;  at  the  fame  too  you  have  learned,  that  there  is  hardly  any  thing  in 
all  natural  philofophy  that  is  more  difficult  to  underftand,  than  what  corpo¬ 
real  fubftance  that  really  is,  which  is  folely  inflammable,  in  combuftible  Bo¬ 
dies.  It  is  a  very  eafy  matter,  indeed,  to  talk  of  Oils,  Sulphurs,  and  nitrous 
fiibftances  too,  which  fome  people  have  very  injudicioufly  added,  and  to  af- 
fert,  that  thefe  are  the  jbodies  that  conftitute  inflammable  matter  :  But  to 
difengage  that  which  is  purely  inflammable  from  every  thing  elfe,  and  thus 
to  examine  it,  and  difcover  its  nature,  is  a  very  difficult  task  ;  nor  could 
I  ever  meet  with  any  one  who  could  give  any  tolerable  account  of  it ;  much  lefs 
of  the  alteration  that  Fire  actually  induces  in  it  whilft  it  confumes  it.  But 
of  this  enough. 

Scholium  I. 

1  In  the  farft  place,  then,  there  is  difcovered  in  nature,  and  that  pro-  Akohoi  the 
duced  from  Vegetables,  by  fermentation  and  diftillation,  a  certain  Liquor,  of^mmlbk'* 
all  that  we  are  hitherto  acquainted  with,  the  fimpleft,  the  molt  limpid,  the  Body, 
lighteft,  exceedingly  immutable,  and  capable  of  being  mixed  with  Water 
and  Oils,  which  is  of  fuch  a  nature,  that  if  it  is  heated,  and  has  a  Flame  ap¬ 
plied  to  it,  it  will  eafily  take  Fire,  will  then  totally  burn,  and  feed 
and  fupport  a  pure  Flame  in  every  point  of  its  furface  that  is  contiguous 
with  the  Air,  and  by  this  means  will  have  its  whole  fubftance  gradually 
confumed  into  Flame,  as  its  particles,  by  degrees,  come  to  be  contained  in 
this  furface  :  And  this  will  fucceed  in  fuch  a  manner,  that  lo  long  as  there 
is  the  leaft  drop  of  this  liquid  remaining,  the  Flame  will  continue  to  burn, 
and  the  very  moment  it  is  intirely  burnt  away,  will  totally  difappear,  without 
leaving  the  leaft  indication  of  Flame  behind  it.  We  are  therefore  in  reality 
mafters  of  fuch  a  Fluid  that  properly  deferves  the  name  of  Aliment  or  Pa¬ 
bulum  of  Fire ;  fince  as  far  as  our  fenfes  are  capable  of  difcerning,  it  may, 
by  burning  with  an  open  pure  Flame,  be  totally  and  abfolutely  converted  into 
the  pureft  Fire.  For  if  you  pleafe,  Gentlemen,  to  confider  this  affair  atten¬ 
tively,  what  does  become  of  all  this  Alcohol,  when  it  is  thus  confumed  ? 

Is  it  not  changed  into  the  pureft  Flame?  But  is  not  all  the  Flame  that  is 
excited  and  fuftained  by  this  means,  exactly  the  fame  in  every  effect  as  that 
Fire  which  we  have  already  defcribed  by  its  proper  phyfical  characters  ?  Cer¬ 
tainly  there  is  not  any  one  thing  taken  notice  of  in  our  whole  hiftory  of  true 
Fire,  that  does  not  equally  hold  good  of  the  Flame  that  is  fed  by  this 
Alcohol. 

2.  But  we  obferve  here  in  the  fecond  place,  that  the  Fire  thus  col-  Which, 
letted  about  the  Alcohol,  perfifted  to  be  Fire  there,  fo  long  as  any  of  the  ^2^“* 
Alcohol  remained,  without  adding  any  other  Fire  to  it,  orbringing  any  to  it  by  Supports 
any  means  whatever ;  fo  that  when  once  the  Alcohol  was  fet  on  fire,  it  was  Sce«ci!cd! 
conftantly  prefent  there,  nor  needed  any  other  Body,  or  any  other  Pabulum  to 
continue  it,  when  it  was  thus  excited  in  the  open  Air. 

3.  Thirdly,  there  is  this  farther  remarkable,  that  as  foon  as  ever  the  Al-  which  goes 
cohol  was  confumed,  there  was  not  the  leaft  remains  left  of  the  Fire  or 
Flame  *,  fo  that  it  did  not  continue  one  moment  after  that  was  burnt  away,  fumed. 
This  Pabulumy  therefore,  is  the  true  caufe  that  procured  at  leaft  the  prelence 

of 
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of  all  that  Fire,  in  that  particular  place  ;  for  this  never  remains  when  that 

is  diffipated. 

Nor  does  it  4.  Fourthly,  tkere  is  this  particularly  lingular  in  this  Aliment  of  Fire,  and 
smeke!  a  >  theFlame  produced  by  it,  that  from  the  fird  moment  it  began  to  burn,  to  the 
moment  of  its  extinflion,  it  never  emitted  the  lead  Smoke,  which  every  other 
kind  of  fuel  is  oblerved  to  do,  either  at  the  beginning  or  the  end. 

But  a  Water.  We  found,  indeed,  that  amoid  Vapour  did  evaporate  from  the  Flame  of  the 

Alcohol ;  but  this  being  a  very  limpid  aqueous  fluid,  formed  only  a  perfectly 
pellucid  exhalation,  which  being  afterwards  colledted,  produced  a  pure  Ample 
Water,  in  which  there  was  not  difcoverable,  the  lead  colour,  thicknefs,  or  oili- 
nefs.  This,  now,  is  particularly  furprizing,  as  we  don’t  know  of  any  other 
liquid,  or  lolid  Body,  in  the  whole  compafs  of  nature,  that  will  feed  and 
fudain  fire,  abfolutely  without  any  Smoke  at  all. 

Nor  yields  5.  We  learn  again  from  thefe  Experiments,  in  the  fifth  place,  that  Alco- 
any  A/hes.  p0i  does  noc  contain  any  matter  that  is  fixed  and  incombudible  ;  for  if  it 
is  perfectly  pure,  as  it  mud  always  be  for  this  Experiment,  when  it  goes  out, 
it  won’t  leave  the  lead  fpot  behind  it ;  nay,  it  will  be  totally  converted  into 
more  Flame,  without  producing  the  very  fmalled  quantity  of  Faces.  This 
again  we  obferve  no  where  elle  but  in  Alcohol  •,  for  all  other  inflammable 
fubdances  leave  fome  Faces  behind  them,  which  are  not  combudible  ;  though 
indeed,  thofe  that  are  very  pure  leave  but  few.  Naptha,  Petroleum,  and  Cam- 
phire,  yield  a  bright,  drong  Flame,  but  they  depofite  fomething  in  the  bot¬ 
tom  of  the  veflfel  where  they  are  burnt,  that  is  not  fo  combudible  :  Alcohol 
is  the  only  one  that  leaves  nothing. 

Nor  caufes  6.  Sixthly,  Alcohol,  when  it  was  thus  fet  on  fire,  did  not  diffufe  any  dif- 
abfeSiiwii?*  agreable  Smell,  of  a  different  nature  from  what  naturally  belongs  to  it.  Buc 
this  again  is  not  the  cafe  with  any  other  combudible  matter  for  every  thing 
elfe  fends  forth  a  rancid,  footy  Smell,  or  an  empyreumatical  one,  when  it  is  re¬ 
duced  to  Flames  in  the  Fire.  One  would  thence,  perhaps,  be  ready  to  imagine, 
that  all  the  parts  of  Alcohol  are  perfectly  homogeneous  in  their  natural  date, 
and  that  they  remain  fo  during  their  burning,  and  after  they  are  burnt ;  unlefs 
thofe  obfervations,  of  Water’s  rifirig  from  the  Flame  of  Alcohol  were  againd 
it,  and  taught  us,  that  even  in  Alcohol  there  refides  fomething  that  is  not  com¬ 
budible. 

It  has  no  fo-  7.  In  the  feventh  place,  we  hence  learn  farther,  that  in  this  Body  which  alone 
formedfrom  w^en  expofed  to  Fire,  difcovers  the  properties  above  mentioned,  there  is  not  the 
it.  lead  appearance  of  any  folid  fubftance  not  even  to  the  fharped  eyes,  aflided  by 

the  mod  perfect  Microfcopes:  Hence,  therefore,  a  folid  form  is  no  ways  ne- 
ceffary  to  render  Bodies  a  proper  Pabulum  for  Fire ;  but  on  the  contrary,  the 
mod  liquid  one  that  human  obfervation  has  ever  yet  difcovered. 

But .  tena  8,  But  we  perceive  yet  again,  in  the  eighth  place,  that  this  Alcohol  is  of  fuch 
dousofWa- a  nature,  as  to  attracd,  take  in,  and  unite  to  itfelf  the  pured,  elementary  Wa- 
ter*  ter  ;  but  that  at  the  fame  time  the  Flame  excited  in  the  Alcohol,  will  again  attract 
the  pure  Ample  Spirits  of  Alcohol  out  of  the  Water  and  Alcohol  thus  blended 
together,  and  having  drawn  them  to  thefurface  of  the  mixture,  will  then  imbibe 
them,  confume  them,  turn  them  into  Flame,  and  by  that  means  feparate  all  the  pure 
Alcohol  from  the  Water  that  is  mixed  with  it;  and  at  the  fame  time  refufing  to  be 
united  with  the  Water,  will  repel  this,  and  depofite  it  in  the  bottom  of  the  veflfel. 

9.  It’s 
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9.  It’s  furprizing  now,  in  the  ninth  place,  that  the  very  lame  Alcohol,  per-  And  >s  3 
fedtly  the  lame  in  every  refpedt,  may,  by  fermentation,  and  a  gentle  diftillation,  fJS,gofVe- 
be  procured  from  every  kind  of  known  Vegetable,  that  is  naturally  difpofed  to  setablcs. 
ferment:  Whereas,  excluding  the  vegetable  Kingdom,  and  the  afliftance  of 
fermentation,  examine  all  the  Bodies  you  are  acquainted  with  in  the  univerfe, 

and  you  will  not  find  one  that  is  pofifefted  of  the  properties  above  defcribed. 

10.  But  farther,  in  the  tenth  place,  from  what  has  been  obferved  in  thefe  Ex-  But  com- 
periments,  we  are  of  opinion,  that  though  Alcohol  be  ever  fo  pure,  yet  there  t)0unded-' 
is  in  reality  fome  difference  in  its  conftituent  parts,  though  not  difcoverable  by 

any  other  Art  than  fetting  the  Alcohol  on  fire  ;  for  by  this  means  it  is  feparated 
into  a  Water,  which  when  alone  extinguifhes  Fire,  and  into  an  inflammable 
part,  which  is  truly  confumed  in'  the  Flame,  and  reduced  to  fuch  a  fubtlety, 
that  it  afterwards  becomes  quite  invifible.  Van  Helmet ,  indeed,  has  told  us, 
that  by  the  application  of  Salt  of  Tartar  to  the  purefl  Spirit  of  Wine,  he 
could  inflantly  convert  it  half  into  Water,  the  other  part  being  retained  and 
held  faft  by  the  Alcali  ;  but  I  always  doubted,  whether  he  fhould  not  be  un- 
derftood  to  fpeak  there  only  of  rectified  Spirit  of  Wine,  of  which  it  is  ftridt- 
ly  true,  and  not  of  pure  Alcohol,  fkilfully  prepared,  of  which  I  believe  no  bo¬ 
dy  has  hitherto  ever  made  it  appear,  If  thefe  things,  now,  are  really  true,  as 
they  certainly  feem  to  be,  then  Alcohol  would  very  much  refemble  Sulphur,  as 
both  of  them  would  be  totally  confumed  in  the  Fire;  both  of  them  would  yield  Orherfub- 
a  blue  Flame;  be  refolved  into  one  invifible  part,  that  is  inflammable ;  and  ^ged  in 
whilft  they  are  burning,  yield  another  part  that  extinguifhes  Flame;  which  in  the f. relike 
Alcohol  is  a  mere  inactive  Water  ;  in  Sulphur,  an  exceeding  acid  Salt  of  Vi-  Akuhol‘ 
triol  diluted  with  a  portion  of  Water,  whofe  Vapour  is  hence  perfectly  fuffo- 
cating. 

n.  In  the  eleventh  and  laft  place,  we  hence  farther  infer,  that  folid  com¬ 
pound  Vegetables,  whilft  they  are  burnt,  are  changed  and  agitated  in  the 
fame  manner  ;  inafmuch  as  their  inflammable  part  alone  is  confumed  by 
the  Fire,  the  reft  being  difperfed  into  a  matter,  which  if  it  is  again  collected, 
becomes  vifible,  nay  and  fometimes  combuftible  too  ;  or  elfe,  being  converted 

into  a  fixed  one,  which  we  then  call  Afhes,  or  Faces. 

'  *  ;«* 

Scholium  II. 

1.  In  the  firft  place,  then,  Alcohol  feems  to  have  fomething  of  the  nature  of 
Fire.  This  appears  evident  from  many  of  its  effedts.  Both  of  them  coagulate  Fire. 
Blood,  Serum  of  Blood,  and  bile,  and  parch  up,  as  it  were,  the  flefli,  nerves, 
and  vifeera  of  Animals,  whites  of  Eggs,  and  Bread.  Is  Acohol,  then,  a  mag¬ 
net  to  Fire?  It  is  certain,  it  has  a  power  of  attradting  the  light  that  approaches 

it.  Does  the  mixing  Alcohol  and  Fire  together  caufe  an  effervefcence,  and  by 
this  effervefcence  produce  Flame  ? 

2.  Secondly,  all  other  inflammable  Liquids,  let  them  be  ever  fo  fubtil,  ifotkriw 
they  are  burnt  in  the  manner  propofed,  yield  a  vifible  black  Smoke  and  Soot,  ^.^oduce 
and  leave  fome  Faces  behind  them,  which  are  not  perfe&ly  combuftible.  This 
incombuftible  matter  in  the  pureft  Oil  is  at  firft  a  mere  Earth,  to  which  there 

ft  ill  adheres  fome  portion  of  Oil,  in  which  refpedt,  as  it  retains  the  nature  of 
a  Coal,  there  is  yet  fomething  inflammable  remaining  in  it.  But  when  thefe 
Oils  are  often  depurated  by  an  artful  diftillation,  they  always  depofite  an  Earth, 

D  d  grow 
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grow  conftantly  thinner,  become  more  inflammable,  produce  lefs  Smoke,  Soot, 
and  Afhes  •,  and  thus  continually  come  nearer  to  the  nature  of  Alcohol :  Re¬ 
peat  this  operation,  in  the  mean  time,  ever  fo  often,  yet  you’ll  never  reduce 
them  to  fuch  a  fubtlety  that  they’ll  bear  being  diluted  with  Water, 
what  would  3.  Thirdly,  that  Body,  that  we  have  difcovered  to  be  abfolutely  in- 
oef  Scot?  flammable,  fo  that  it  will  totally  feed  and  fupport  Flame,  yields  not  the  lead: 
upon  Fire  if  Smoke  in  this  Fire,  produces  no  Soot,  nor  leaves  any  Fceces  behind,  but  as  far 
WaS mixed  as  our  ^en^es  are  able  to  penetrate,  has  its  whole  fubftance  converted  into  Fire  ; 
with  it?  or  at  lead  when  it  is  fet  on  fire  affords  us  nothing  but  a  pure  Water.  If  it  were 
poflible  then  by  any  Art  to  feparate  that  part  of  the  Alcohol,  which  is  perfectly 
cornbuftible,  and  hitherto  unknown,  from  the  Water  that  appears  to  be  collected 
during  its  burning,  and  this  afterwards  fhould  be  applied  fingly  to  pure  Fire  or 
Flame,  what  would  be  the  confequence  ?  Would  it  then  burn  fucceffively,  as 
it  does  now  it  has  a  mixture  of  Water  with  it?  Or  would  it  like  lightning  be 
confumed  in  a  moment?  A  clofe  meditation,  certainly,  fuggefts  a  good  many 
things  upon  this  head  ;  but  this  pure  fpeculative  knowledge,  muft  not  be  too 
much  indulged,  but  muft  give  place  to  that  more  folia  one  founded  upon  Expe- 
ments. 

pm™ of  4*  From  what  has  been  demonftrated,  we  may  venture  to  after t,  in  the  fourth 
Fir?  vani/his  place,  that  that  part  of  inflammable  Vegetables,  Alcohol,  or  Oils,  which  in 
in itintireiy.  reality  is  not  cornbuftible,  is  either  an  intimately  united  Water,  a  Salt,  or  an 
Earth.  Thefe,  then,  if  they  could  be  perfectly  feparated  from  Oil,  or  Alco¬ 
hol,  the  remainder  would  be  that  Ample  pure  matter,  which  is  totally  conver¬ 
tible  into  the  pureft  Flame,  without  F<zces>  Smoke,  or  Soot.  In  Alcohol ,  certain¬ 
ly,  that  very  fubtil  limpid  Vapour,  which  is  collected  in  the  Bell,  whilft  the 
Alcohol  is  burning,  is  produced  only  from  that  watery  part  of  the  Alcohol  that 
is  not  inflammable.  All  Afhes,  Smoke  and  Soot,  therefore,  that  are  mix’d  with 
inflammable  fubftances,  confift  folely  of  Water,  Salt,  or  Earth,  nor  of  any 
thing  elle  in  nature,  that  we  are  acquainted  with, 
whence  5.  In  the  fifth  place,  we  learn  farther,  that  the  quantity  of  Smoke,  Soot,  and 
vifible  Vapours  in  burning  Vegetables,  will  be  always  fo  much  the  greater,  as 
s’  they  contain  more  Water,  Salt  and  Earth,  in  proportion  to  their  Oil  and  Alco¬ 
hol  ;  for  this  is  found  to  be  the  cafe  univerfidly,  as  well  as  in  the  Experiments 
we  have  been  making.  That  is  to  fay,  fuch  Bodies,  when  they  are  on  fire, 
yield  fome  parts,  which  though  they  are  attracted  into  the  Flame,  and  agitated 
there  with  a  violent  rotation,  yet  will  not  be  converted  into  that  fubtil  evaneftent 
matter,  but  will  either  be  expelled  upwards  out  of  the  Flame,  or  elfe  will  fall 
to  the  bottom.  If  you  compare  a  piece  of  very  green  wood  laid  on  the  Fire, 
with  another  in  the  fame  circumftances,  that  is  fo  moderately  dried  as  to  retain 
its  Oil,  you  will  eafily  fee  a  demonftration  of  the  truth  of  what  I  aflerted. 
t hHefs com  Sixthly,  we  find  is  poflible,  that  the  parts  of  a  cornbuftible  Vegeta- 

buftibiV*  ble  that  are  not  inflammable,  viz.  the  Water,  Salt,  and  Earth,  may  fo  far 

^rts?  exceed  thofe  that  are,  that  the  Alcohol,  or  pureft  Oil,  will  not  be  able  to 

flame  in  the  Fire,  but  only  fend  forth  a  mere  Smoke.  Alcohol,  if  it  is  mixed 
with  an  hundred  times  its  quantity  of  Water,  will  not  take  fire,  tho*  it  is 
heated  hotter  than  Alcohol  is  when  it  boils  *,  and  if  it  is  thrown  upon  the 

Fire  it  will  extinguifh  it.  A  piece  of  Wood  that  is  very  oily,  but  at  the  fame  time 

very  green,  and  full  of  Water,  yields  a  large  quantity  of  Smoke,  but  no  Flame. 

In 
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In  fat  clayey  Potter’s  Earth,  there  is  an  Oil,  which  will  take  fire  when  alone, 
though  when  it  is  united  with  the  Earth  in  fuch  a  manner,  that  there  is  but  a 
very  fmall  quantity  of  Oil  to  a  very  great  one  of  Earth,  it  refufes  to  burn. 

And  in  every  inftance  you  examine,  you’ll  conftantly  find  this  alTertion  hold 
true. 

7.  But,  in  the  feventh  place,  I  think  there  is  nothing  more  remarkable  in  Thegreateft 
this  affair  than  this,  which  has  been  already  proved  in  the  former  Experiments,  of 
viz.  that  if  Fire  is  applied  to  a  combuftible  Vegetable,  compofed  of  combufti-  froT'thc 
ble  and  incombuftible  parts,  and  fo  far  exerts  its  power  upon  it,  as  to  fet  the 
combuftible  part  on  fire,  and  at  the  fame  time,  and  by  the  fame  adtion,  to  mi-  mble.C°m  U 
nutely  divide  and  agitate  the  incombuftible  one;  then  the  Flame  that  is  thus 
excited  from  the  combuftible  and  incombuftible  matter  agitated  together,  will 

be  much  ftronger  than  would  have  been  produced  by  the  combuftible  one, 
if  it  had  been  feparated,  and  fee  on  fire  by  itfelf.  For  we  always  find  Flame 
to  be  fo  much  the  weaker,  as  the  matter  is  purer  of  which  it  confifts.  The 
Flame  likewife  generated  from  fuch  a  mixture,  will  always  be  more  unequal  than 
that  which  rifes  from  a  fimple  inflammable  Subftance :  and  hence,  fuch  a  fire  al¬ 
ways  makes  more  noife  whilft  it  is  burning,  fo  as  fometimes  by  its  crackling  and 
flying  about  to  be  very  troublefome.  At  the  fame  time  too  it  produces  more 
Smoke,  and  a  greater  quantity  of  Faces.  The  more  incombuftible  matter  now 
there  is  in  any  Body,  the  more  violent  will  all  thefe  Phenomena  appear,  if  you 
can  but  fet  it  on  fire,  and  make  it  burn. 

8.  But  again,  eighthly,  it  is  univerfally  certain,  that  the  denfer,  clofer,  or  And  the  p-*- 

heavier  the  incombuftible  matter  is,  that  is  united  with  the  Oil,  the  ftronger  11 

will  the  Flame  and  Fire  be  that  are  produced  by  fuch  a  Body,  if  fet  on  fire. 

So  that  not  only  the  folideft  part  of  any  particular  Vegetable  yields  the  ftrongeft 
Fire,  if  compared  with  the  reft,  (for  who,  that  wants  a  ftrongFire,  ever  prefers 
the  Flowers  or  Leaves  of  Trees  to  their  folid  Wood)  but  alfo  of  different 
Woods  compared  with  one  another,  we  obferve  thofe  afford  the  greateft  Fire 
that  are  moft  ponderous ;  thofe  the  weakeft,  that  are  lighted.  Thus,  for  In- 
ftance,  compare  Cedar  with  Sallow,  or  Sideroxylom  with  Poplar,  and  you’ll  find 
the  ftrength  of  the  Fires  they  excite  will  be  in  proportion  to  their  weights. 

9.  Bur,  in  the  ninth  place,  we  muft  here  have  regard  to  the  do6trine  we  laid  No  iw. 
down  before,  that  no  Vegetables  will  burn,  ’till  they  are  heated  to  that  de-  [“'"nsofofF-t! 
gree,  which  is  neceffary  to  make  Oil  begin  to  boil.  Light  ones,  indeed,  will  rdf,  but  by 
grow  hot  with  the  fame  Fire  fooner  than  heavy  ones  ;  and  therefore  thefe  will  jT^nsof 
loon  take  fire,  but  thofe  more  leifurely  :  And  for  this  reafon  you  fee  that 
nobody  makes  Matches  with  folid  Oak,  but  with  fpongy  Reeds,  or  fome- 

thing  of  that  nature.  But  the  fooner  they  take  fire,  the  weaker  will  be  the 
Flame;  and  on  the  contrary,  the  longer  they  are  before  they  light,  the  ftronger 
and  more  durable  will  the  Fire  be  that  is  raifed  by  them  :  And  hence,  of 
confequence,  the  heavier  the  Wood  is  that  is  to  be  burnt,  the  more  pre-ex- 
iftent  Fire  is  always  requifite  to  fet  it  on  fire  ;  and  without  this  it  will  not 
grow  hot,  ignite,  and  kindle. 

10.  In  the  tenth  place,  thefe  things  being  confidered,  it  follows,  that  in  the  Burns fueeef- 
burning  of  Vegetables,  all  the  combuftible  parts  are  not  confumed  at  once,  Frvdc^,’andin 
but  gradually,  by  the  fucceffive  adtion  of  the  Fire.  And  here,  during  the 

time  that  the  Fire  is  thus  adting,  that  combuftible  matter,  which  is  purely  in- 

D  d  2  flammable. 
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flammable,  and  confequently  the  lighted,  always  takes  fire,  is  feparated  and 
changed  fir  ft  *,  for  this  lort  grows  very  foon  hot,  is  fird  put  in  motion,  and 
is  more  eafily  extricated  than  any  of  the  other.  1  his  being  confumed,  that 
matter  is  next  agitated,  heated,  fet  on  fire,  and  feparated,  that  pofledes  the 
next  degree  of  inflammability  to  the  former.  This  then  being  likewife  burnt 
away,  that  lad  of  all  begins  to  burn,  that  of  all  is  the  lead  combudible.  And 
it  appears  by  an  infinite  number  of  Experiments,  that  this  ultimate  combudi¬ 
ble  matter  in  Vegetables  is  a  finall  quantity  of  Oil,  firmly  united  to  a  great 
deal  of  fixed  Earth.  Hence,  then,  we  fee  the  reafon  why  this  Oil  cannot  be 
feparated  from  this  Earth,  in  clofe  veflels,  where  there  is  no  admidion  of  frefh 
Air.  And  hence,  likewife,  we  know  that  this  lad  combudible  matter  will  ne¬ 
ver  yield  a  violent  Fire  •,  for  whild  it  is  burning  away,  a  fmall  portion  of  the 
combudible  Oil  is  gradually  didributed  through  a  larger  one  of  the  incombu- 
dible  Earth  ;  and  hence  it  may  be  made  red  hoc,  and  lucid,  but  will  very  rare¬ 
ly  produce  Flame. 

And moft  at  ii.  From  what  has  been  faid,  therefore,  we  perceive,  in  the  eleventh  place, 
one  certain  ^at  Fire  which  is  raifed  by  compound  combudible  matter,  will  be  mod  vio¬ 
lent  when  it  is  in  the  middle  of  its  burning,  viz.  when  all  the  elements  are 
flaming  in  the  mod  vivid  manner  :  Whereas  towards  the  end,  if  you  would  keep 
Fire  up  brifk,  it  is  necedary  to  roufe  it  with  a  pair  of  Bellows  •,  for  then  the 
earthy,  faline,  fixed  parts,  which  are  interfperfed  throughout,  in  the  form 
of  Afhes,  always  begin  to  damp  the  force  of  the  Fire,  which  is  now  fupported 
by  a  fmaller  quantity  of  Oil. 

Weak  in  12.  In  the  twelfth  place,  we  are  farther  certain,  that  the  pured  Flame  of 
Alcohol.  a]]?  viZt  produced  from  mere  combudible  matter,  without  che  mixture 
of  any  other  particles  with  it,  will  never  yield  a  very  drong  Fire;  for  it  ap¬ 
pears  on  the  contrary,  from  former  Experiments,  that  the  pured  Pabulum  al¬ 
ways  produces  the  weaked. 

what  them-  i3-  Hence,  therefore,  contrary  to  the  common  opinion,  we  infer,  in  the 
eombuftibie  thirteenth  place,  that  the  drengtn  of  Flame  depends  as  much,  nay,  perhaps 
rJe,  oes  ln  more,  upon  the  incombudible  elements  in  the  burning  matter,  chan  upon  thofe 
that  are  id  reality  truly  combudible.  And  therefore  the  quantity  of  Fire  in 
Flame  raifed  from  combudible  Bodies,  is  more  collected  within  the  compafs 
of  this  Flame,  by  the  rotation  of  the  immutable  corpufcles  that  are  mixed  and 
whirled  about  with  the  red,  than  by  that  fine  volatile  fimple  oily  fubdance, 
that  is  agitated  likewife  by  the  Fire,  in  the  fame  fpace. 

Hence  a  14.  In  the  fourteenth  place,  then,  why  may  we  not  fuppofe,  that  there  are 
inatter'of  two caufes  exerting  their  united  forces  in  material  Fire  •,  the  fird,  elementary  Fire, 
Flame,  and  its  proper  fimple  Pabulum ,  viz .  perfectly  pure  Alcohol  ;  the  fecond,  other 
kind  of  particles  difperfed  through  the  Fire  thus  produced,  and  which  one  would 
call  pure  Fire,  which,  though  they  are  not  able  to  fudain  elementary  fire  of 
themlelves,  yet  being  agitated  in  the  former  pure  Flame,  excite  a  violent  acti¬ 
on  by  means  of  their  vibratory  motions,  which  is  very  often  much  greater  than 
could  ever  be  brought  about  by  this  agitating  caufe  alone.  That  you  may 
thoroughly  take  my  fenfe,  Gentlemen,  pleafe  to  reflect  upon  half  an  ounce  of 
Gunpowder  fet  on  fire  in  the  open  Air  ;  in  this  cafe,  you  know,  a  Flame  will 
burd  forth  on  all  fidts,  and  be  over  in  a  moment  :  But,  now,  if  you  put  the. 
fame  into  a  narrow  cylindrical  Tube,  with  fome  Bullets  over  it,  and  fo  fire  it, 

it 
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it  will  then,  by  its  own  proper  motion,  force  thefe  hard  thick  Bodies  out  of  the 
Tube,  with  an  incredible  impetus ,  hardly  any  of  which  was  obferved  before  in 
the  Particles  of  Gunpowder,  tho*  they  were,  by  being  fet  on  fire,  reduced  to 
their  moft  fubtil  Elements.  In  the  fame  manner,  therefore,  you  conceive,  that 
the  hard  incombuftible  Particles  of  Vegetables  being  fwiftly  whirled  about, 
and  vibrated  in  the  rapid  Flame,  mult  of  confequence  add  a  vail  deal  of  force 
to  it. 

15.  In  the  fifteenth  place  then  it  appears,  that  the  greateft  ftrength  of  this 
Fire,  may  be  rendered  more  intenfe  by  Water,  Salt,  and  Earth,  if  they  are 
intimately  mixed  with  the  combuftible  Matter,  and  with  one  another  in  this 
pure  burning  Fire  ;  provided  the  force  of  this  Fire  is  great  enough  to  put 
thefe  Bodies  into  a  violent  motion. 

16.  We  obferve  again  in  the  fixteenth  place,  that  fome  caufe  is  abfolutely 
necefiary,  and  that  there  really  is  fome  caufe  which  continues  this  Flame,  or 
keeps  in  this  Fire,  when  it  is  once  kindled.  And  one  effedl  of  this  caufe,  muft 
be  the  keeping;  the  Pabulum  of  the  Fire  whilfl  it  is  burning,  clofely  apply’d  to 
the  Fire  itfelf,  fo  that  they  fhan’c  be  feparated  from  one  another,  which  other- 
wife  would  inflantly  happen  from  the  proper  power  of  the  Fire.  But  again, 
the  hard  incombuftible  Particles  too,  that  are  agitated  by  the  adlion  of  the  former 
combuftible  ones,  muft  belikewife  confin’d  by  the  fame  caufe  within  thecompafs 
of  the  burning  Fire;  that  thefe  likewife  may  not  fly  off  too  foon,  butbe  compell’d 
to  remain  in  the  place  where  they  are  mov’d  in  fuch  a  mahner,  as  by  this  very 
motion  to  be  continually  expelled  out  of  it  :  For  unlefs  this  was  effe£led  like¬ 
wife,  all  this  matter  muft  of  confequence  be  immediately  difperfed  by  the  agi¬ 
tation  of  the  Fire,  and  thus  all  the  vibratory  force  of  thefe  Corpufcles  within 
the  fphere  of  the  Fire,  would  be  loft  in  a  moment.  Hence,  therefore,  it  ap¬ 
pears,  that  all  Fire  would  be  momentaneous,  was  it  not  for  this  uniting,  ap¬ 
plying,  and  comprefling  power.  It  is  probable,  however,  that  this  caufe 
Which  comprefles  thefe  Bodies  together,  muft  not  a£l  with  fo  much  force,  as 
to  unite  them  into  one  immoveable  Mals  ;  for  by  this  means  the  lighted  Fire 
would  inflantly  be  put  out  :  But  fuch  a  prefiure  only  feems  requifite,  that  the 
grofler  Particles,  whether  combuftible,  or  incombuftible,  as  they  are  agitated  in 
the  Fire,  may  fucceflively  difengage  themfelves  in  proportion,  as  others  begin 
to  be  put  into  the  fame  agitation.  Now  for  this  purpofe  fuch  a  caufe  appears 
vaftly  beft  fuited,  that  adts  with  a  reciprocal,  ofcillatory  compreflion,  and  re¬ 
laxation,  itfelf  all  the  while  remaining  perfectly  fluid,  and  incapable  of  being 
confolidated.  Such  a  one  now  is  our  Atmofphere,  which  perfectly  furrounds 
us,  and  always  comprefles  us.  Before  we  proceed  any  farther,  therefore,  it  is 
necefiary  to  have  a  juft  notion  what  a ffi fiance  the  Atmofphere  really  gives  to¬ 
wards  the  fupport  of  Fire  ;  which  [  fhall  endeavour  to  explain  as  evidently  as 
poflible  in  the  following  manner. 

Let  us  fuppofe  a  Fire  kindled  upon  an  iron  Plate  with  the  choiceft  Wood, 
and  burning  perfetftly  quite  through,  upon  a  Bafe  a  Rhineland  foot  fquare.  Up¬ 
on  this  Bafe  then  there  prefies  fuch  a  weight  of  the  Atmofphere,  as  is  contained 
in  a  prifm  of  Air,  whofe  Bafe  is  of  the  fame  magnitude.  The  weight,  how¬ 
ever,  of  this  Prifm,  appears  by  the  Barometer,  to  be  different  at  different  times; 
tho’  the  excels  of  its  greateft  weight  above  its  leaft,  is  fcarcely  ever  more  than 
one  tenth  part  of  the  whole.  Let  us  imagine  then  the  Atmofphere  at  this 
2  time 
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time  to  be  heavieft,  that  is,  the  Mercury  to  (land  at  the  height  of  30  inches  in 
the  Barometer.  Hence,  if  we  fuppofe  the  fpecific  gravity  of  Mercury,  to  be  to 
that  of  Water,  as  14  to  1  ;  and  a  cubic  foot  of  Water  at  the  fame  ferene  time, 
to  weigh  64  pounds  Troy:  Of  confequence,  the  preflure  of  the  incumbent  At¬ 
mofphere  upon  this  fqu are  Bale,  will  be  equal  to  the  weight  of  2240  pounds 
Troy.  This  Fire-place,  therefore,  is  preiTed  upon  by  this  vaft  weight  at  this 
time.  But  in  this  very  place,  by  fuppofition,  there  is  burning  a  flaming  Fire, 
which  repels  from  it  on  every  fide,  and  elevates  with  an  incredible  force  all  this 
bulk  of  the  Atmofphere  that  is  in  its  way,  and  at  the  fame  time  expells  from 
the  fpace  in  which  it  is  burning,  all  the  heavy  matter  of  the  Atmofphere ; 
and  hence,  of  confequence,  mull  increafe  its  weight.  It  appears  then,  from 
thedodrine  of  Hydroftatics,  that  the  refilling  Fluid  of  the  repell’d  Atmofphere 
will  prefs  upon  every  point  of  the  burning  Surface  ;  which  therefore  will  be  as 
ftrongly  compreflfed  by  this  weight,  as  if  it  was  confined  in  a  Furnace  fo  llrong 
that  it  would  not  break  with  the  weight  of  2240.  All  the  inflammable  Parti¬ 
cles,  therefore,  that  are  agitated  in  this  Fire-place,  by  the  force  of  the  elemen¬ 
tary  Fire  colleded  there,  and  all  thofe  Corpulcles  Jikewife  that  are  incombufti- 
ble,  but  are  put  in  motion  by  the  a<5tion  of  both  the  former,  as  they  endeavour 
to  difengage  themfelves  from  the  Fire,  are  repelled  towards  its  center  by  this 
vaft  weighc,  and  that  conftantly,  and  exadly,  fo  much  the  more  as  the  Fire 
exerts  itfelf  within  more  violently.  Hence,  therefore,  you  perceive,  that  the 
Elementsof  the  Fire  itfelf,  and  the  Particlesof  the  combuftible  Matter,  muft  be 
applied  to  one  another,  and  comprefled  together  with  this  prodigious  force, 
and  at  the  fame  time  muft  undergo  a  very  rapid  concuflion,  and  circumvibra- 
tion  among  themfelves  from  the  incredible  expanfion,  and  adive  power  of  the 
Fire.  Muft  there  not  therefore  be  excited  a  prodigious  attrition  in  this  Fire 
among thefe  folid  Particles?  And  will  not  the  comprefiion  of  thefe  to  one  ano¬ 
ther,  whilft  they  are  thus  agitated,  increafe  in  proportion  to  the  greater  attrition 
generated  by  the  Fire  ?  But  the  Fire  is  continually  ading  upon  the  Atmofphere 
by  unequal  concuffions,  which  always  makes  an  equal  refiftance:  And  hence 
this  collection  of  Fire  is  beat  upon  by  the  continual  return  of  the  Atmofphere, 
with  as  much  force,  as  if  it  was  every  moment  ft  ruck  upon  with  a  Hammer 
of  2240  pounds.  But  we  are  farther  certain,  that  the  Air  boils  very  violently 
over  Fire,  as  one  may  perceive  by  expofing  a  live  Coal  to  the  Solar  Rays, 
and  then  looking  upon  it  towards  the  Sun,  and  hence  the  fubfultus's  of  this  ve¬ 
ry  elaltic Fluid,  boiling  thus  ftrongly,  muft  be  dill  fo  much  the  more  violent 
and  frequent  upon  this  Fire.  If  now,  in  any  part  of  this  burning  fpace,  the 
Fire  yields  lets  refiftance  than  in  the  reft,  then,  the  Air  bting  driven  thither 
by  the  weight  of  the  Atmofphere,  muft  rufh  in  with  a  prodigious  violence, 
and  being  inllantly  rarefy’d,  and  repelled  again,  will  produce  a  continual  ftrong 
ofcillatory  motion  round  the  whole  compafs  of  the  Fire.  So  long  therefore 
as  there  remains  Fire  enough  in  this  Fire-place  to  excite  a  Flame  with  its  pro¬ 
per  Pabulum  *,  fo  long  as  the  other  incombuftible  Particles  can  be  forcibly  agi¬ 
tated  by  the  adion  of  the  Flame  ;  and  fo  long  as  they  continue  to  be  prefled 
together  by  the  weight  of  the  Atmofphere,  that  they  are  not  able  to  extricate 
themfelves  :  So  long  the  attrition  excited  in  this  fpace,  will  be  fo  great,  as  to 
colled:  fueh  a  Fire  here,  as  is  fufficient  to  continue  the  like  Flame.  But  on  the 
other  hand,  as  foon  as  ever  the  adive  elementary  Fire,  the  true  inflammable 
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Pabulum ,  or  the  other  groffer  hard  immutable  Particles  that  fhould  be 
agitated  among  the  other,  are  wanting,  then  the  Fire  prefently  grows  weaker, 
and  goes  out :  If  the  prelfure  of  rhe  aereal  arch  too  is  by  any  means  lefiened, 
or  made  Jefs  ponderous,  the  Fire  immediately  likewife  lofes  its  flrength  ;  and 
if  it  happens  to  be  diminished  to  a  very  great  degree,  then  the  Fire,  Pabulum , 
and  other  Particles,  inftantly  fly  afunder,  and  are  difiipated.  Hence  in  Boyle’s 
Vacuum ,  all  Flame,  and  then  fparkling  Fire,  foon  goes  out;  as  there  is  no¬ 
thing  there  to  keep  the  Particles  apply’d  to  one  another.  And  from  the  fame 
principles  we  fee  the  reafon  why  a  moderate  Wind  very  much  increafes  the 
force  of  Flame  ;  for  it  is  then  afiedted  in  the  fame  manner,  as  if  it  was 
compreifed  by  a  heavier  Atmofphere.  If  the  Wind,  indeed,  blows  fo  ftrong 
upon  the  Fire,  as  to  deftroy  this  arch  of  Air  that  furrounds  it,  the  Flame  will, 
then,  be  extinguifhed  in  an  inftant ;  cho*  perhaps  the  next  moment  it  will  be 
raifed  again  by  the  fame  blaft  that  blew  it  out.  Hence,  therefore,  if  you  blow 
a  Fire  with  a  pair  of  Bellows,  fo  as  not  to  put  it  out,  by  breaking  this  arch 
with  the  too  great  force  of  the  Wind,  the  application  of  the  Particles  to  one 
another,  will  by  this  adtion  be  ftronger,  and  confequently  the  Flame  more 
violent.  But  if  two  large  pair  of  Bellows  are  placed  in  an  oppofite  direction, 
and  blown  ftrongly  upon  the  fame  Fire,  then  the  Flame,  txcired  by  this  means  in 
the  middle  of  them,  will  be  prodigious  intenfe,  fit  for  filling  of  Metals,  and  other 
Operations  that  require  a  violent  Heat.  This  you  may  fee  at  any  time  among 
your  Workers  in  Gold,  and  other  Metals.  And  from  rhefe  Principles  we  fee, 
laltly,  why  Fires  burn  more  fiercely  than  ufual,  when  the  Air  is  contracted  by 
a  very  fharpF'roft  ;  for  then,  the  aereal  Arch  furrounds  the  Fire  proportion- 
bly  clofer,  and  confines  it  more  powerfully,  and  by  this  means  prevents  the 
Corpulcles,  that  are  flying  abouc  and  torrifiedin  it,  from  extricating  themfelves, 
till  by  the  long  continued  adfion  of  the  Fire,  they  are  reduced  to  fuch  a  fub- 
tlety,  as  to  be  able  to  pafs  through  the  Air  itfelf,  and  fo  to  make  their  efcape. 

But  at  the  fame  time,  likewife,  the  Fire  exerts  itfelf  with  the  greateft  force  in 
its  upper  parts,  and  lefs  about  the  circumference  of  its  Bafe ;  and  hence  the 
Air  finding  there  the  leaft  ref  ftance,  prefies  both  the  Flame  and  Fire  upwards  ; 
and  fince  the  Fire  is  moft  condenfed,  and  confequently  ftrongeft  in  the  middle, 
hence  the  Flame  will  rife  higher  in  the  middle  than  on  the  ficies  where  the 
force  of  the  Fire  grows  gradually  weaker  ;  and  of  confequence  will  difpofe  it¬ 
felf  into  a  pyramidal  figure.  But  as  foon  as  ever  now  the  Surface  of 
Fire  is  furrounded  with  fuch  a  Body  as  cuts  off  the  communication  with  the 
Air,  then  the  Fire  of  the  Pabulum ,  and  the  agitated  Particles,  foon  lofe  their 
motion,  the  Flame  goes  out,  and  the  Fire  itfelf  is  foon  extinguilhed,  except 
you  remove  the  cover,  and  let  in  a  free  Air  ;  then  indeed,  it  will  prefently 
burft  out  into  Flame,  or  at  lealt  may  be  raifed  to  a  bright,  burning  Fire. 

17.  But  in  the  feventeenth  and  laft  place,  if  we  carefully  conlider  every  The /><*&• 
thing  that  has  hitherto  been  demonftrated,  or  delivered,  it  does  not  appear,  ^nothe* 
that  there  is  any  Body  in  Nature,  which  being  committed  to  elementary  Fire,  come  Fi>s, 
will  in  reality  be  converted  or  tranfmuted  into  Fire:  For  my  own  part,  J  have 
examined  every  argument  that  offers  itfelf,  and  have  not  been  able  to  find  one 
that  proves  it.  Hence,  therefore,  I  dare  not  by  any  means  afferr,  that  either 
Alcohol,  Oil,  or  any  other  Matter,  becomes  pure  Fire  by  being  burnt.  I  con¬ 
fer,  indeed.,  that  perfectly  combuflible  Bodies  are  fo  changed  in  Flame,  as  to 


20 8  Elements  of  Chemistry,  Part  II. 

get  beyond  the  reach  of  our  prefent  perception  ;  but  if  we  would  have  a  pro¬ 
per  regard  to  truth,  we  mult  not  hence  abfolutely  aflert,  that  they  are  therefore 
converted  into  Fire  itfelf. 

Of  the  Pabulum  of  Fire  in  the  Animal  Kingdom. 

Comtniiti-  Having  thus  then  carefully  treated  of  the  combuftible  Matter  difeovered 
fromA11”  *n  t^ie  Vegetable  Kingdom,  we  come  now  in  the  next  place  to  examine  that 
mats.  m*  which  is  contained  in  the  Animal  one.  But  here,  as  every  one  knows,  that 
the  Bodies  of  Animals  confift  of  Vegetables  reduced  by  their  concoiftive  powers 
to  proper  nourishment,  hence  this  head  likewife  is  almoft  intirely  exhaufted  in 
our  Hiftory  of  Vegetables.  And  indeed,  if  we  will  credit  Hiflorians,  the 
humours  of  the  animal  Body  have  fometimes  been  advanced  to  that  prodigi¬ 
ous  fubtil  oily  nature,  as  to  take  fire  like  Alcohol,  and  yield  a  weak  pure 
Flame.  We  have  accounts  too  of  Flames  kindling  about  the  exhalations  of 
Men’s  Bodies  ;  and  Heltnont  takes  notice,  that  the  Wind  of  the  Bowels  being 
difeharged  upon  a  Candle,  a&ually  burned,  and  was  converted  into  Flame. 
Thefe  things,  however,  if  they  are  true,  certainly  happen  very  feldom.  As 
for  the  other  Oils  of  Animals,  they  differ  hardly  any  thing  in  refpeft  of  their 
inflammability  from  thofe  of  Vegetables,  and  therefore  the  repetition  of  the 
Obfervations  already  laid  before  you,  will  here  be  needlefs.  In  thefe  likewife 
we  difeover  Water,  Spirits,  Salts,  Oils,  and  Earth :  And  the  nature,  preparation, 
depuration,  and  effedts  of  them  in  the  Fire,  are  perfectly  the  fame  in  Animals, 
as  they  are  in  Vegetables.  It  you’ll  pleafe  therefore  to  recollect  what  we  have 
before  delivered  of  the  latter,  and  apply  them  to  the  former,  the  dodtrine 
of  thefe  too  I  think  will  be  fufficiently  evident.  You  may  poffibly,  indeed, 
furmife,  that  the  Phofphorus  procured  from  Animals,  is  an  inftance  of  fome 
other  inflammable  Matter  in  Animals,  than  what  is  obferved  in  Vegetables  : 
But  this  may  likewife,  by  the  chemical  Art,  be  extradted  from  the  pinguious 
Coals  of  burnt  Vegetables  *,  efpecially  if  they  are  of  that  kind,  whofe  Juices 
very  nearly  refemble  the  Humours  of  Animals,  as  has  long  ago  appeared  in 
the  Muftard,  Any  farther  inquiry  therefore  upon  this  head,  I  think,  is  abfo¬ 
lutely  unneceflary. 

/ 

Of  the  Pabulum  of  Fire  in  the  Foffil  Kingdom. 

It  is  particularly  remarkable  now,  that  the  very  fame  law  of  combuftibility, 
which  we  took  notice  of  in  the  two  former,  holds  true  likewife,  even  in  the  clafs 
of  Foflils.  For  here  it  is  obferved  in  the  fame  manner,  that  the  Oils  alone 
are  inflammable,  the  other  parts  not  at  all  ;  and  that  all  thefe  Oils  likewife  yield 
fo  much  lefs  Smoke,  Soot,  and  Afhes,  as  they  are  more  fubtil  and  lighter; 
and  on  the  other  hand  fo  much  more,  as  they  are  thicker,  and  more  ponde¬ 
rous.  Poflibly  in  thefe  too,  there  may  be  fomething  that  almoft  arrives  to  the 
fubtlety  of  Alcohol  ;  tho’  at  prefent,  I  confefs,  I  don’t  know  that  ever  any  bo¬ 
dy  has  difeovered  an  Oil  in  them  that  would  bear  to  be  diluted  with  Water. 
Naptha  like  I  have  read,  indeed,  of  Fluids  fometimes  diftilling  from  rocks,  that  by  the 
Alcohol.  application  of  a  lighted  torch  to  them,  would  take  fire,  flame,  and  burn  ;  and 
have  likewife  met  with  accounts  of  Streams  running  from  Fountains,  that  in 
the  fame  manner  might  be  raifed  into  Flames:  But  whether  the  fame  Liquor 
that  would  thus  take  fire,  would  bear  to  be  mixed  with  Water  too,  the  per¬ 
sons 
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fons  that  mention  thefe  things  take  no  notice.  As  for  the  Naptha  of  Babylon, 
Hiftorianstell  us,  that  that  was  fo  fubcil,  volatile,  and  eafily  inflammable,  that 
riling,  and  being  difperfed  through  the  Streets,  it  would  take  fire  from  the 
Torches  that  were  carried  about  in  the  night,  fo  that  it  feemed  as  it  were  to 
burn  fpontaneoufly,  covering  all  the  Surface  of  the  Ground  with  a  blue  Flame 
that  was  not  veryftrong,  and  but  little  pernicious.  This  Liquor,  therefore,  on 
account  of  its  exceeding  fubtlety,  feems  to  come  very  near  to  the  nature  of 
Alcohol;  for  the  fame  thing  pofiibly  might  happen  to  our  Alcohol,  if  it  was 
diftribu ted  about  in  that  hot  country,  in  the  fame  manner  as  we  faw  it  take 
fire  by  the  application  of  a  lighted  Match  to  its  Vapour,  when  it  exhaled  into 
the  cavity  of  the  Bell.  As  it  is  hardly  poffible,  however,  to  procure  this  fort 
of  Naptha  genuine,  at  any  price,  hence  we  can  fcarcely  come  at  any  certainty 
about  it :  As  for  that  which  is  commonly  fold  about  under  that  name,  it  has 
never  any  fuch  degree  of  inflammability,  but  is  always  thicker,  and  more  te¬ 
nacious. 

Petroleum  is  likwife  very  fubtil,  but  no  ways  comparable,  either  to  the  Petroleum. 
Naptha  of  the  Ancients,  or  the  Alcohol  of  the  Moderns.  This,  however,  if 
it  is  depurated  by  proper  diftillations,  grows  gradually  more  fubtil,  and  fooner 
inflammable,  tho’  it  at  laft  ftill  remains  an  Oil,  nor  ever  is  reduced  to  Alcohol. 

And  here  again,  as  we  obferved  in  Vegetables,  the  finer,  fubtler,  and  lighter 
the  oily  combuftible  Matter  of  Fofiils  is,  they  always  yield  fo  much  lefs  Smoke, 

Soot,  Stench,  and  Fceces ;  but  at  the  fame  time  the  Flame  is  always  in  propor¬ 
tion  the  lighter,  purer,  and  weaker. 

As  for  the  inflammable  Fofiils  that  have  a  mixture  of  a  grofs  heavy  incom-  Foffil  Coal, 
buftible  Matter  in  them,  they  always  take  fire  with  more  difficulty,  and  re¬ 
quire  a  ftrong  blaft  of  Wind,  or  Bellows  to  make  them  burn  ftrongly  ;  but 
then  the  Flame  and  Fire  that  is  raifed  from  them,  is  fo  much  the  more  violent* 
as  we  fee  evidently  in  the  burning  of  the  foffil  Coal :  Such  Bodies  likewife  emit 
an  exceeding  black,  thick  Smoke,  (which  has  fomewhat  of  a  difagreeable  fmell, 
and  produces  a  good  deal  of  Soot)  and  leave  behind  them  a  large  quantity  of 
Afhes,  which  generally  have  an  infipid  tafte,  but  are  very  heavy. 

Laftly,  amongft  the  foffil  Bodies,  that  afford  a  Pabulum  for  Fire,  there  are  Sulphur, 
fome  which  confift  merely  of  a  perfectly  combuftible  Oil,  united  with  an  exceed¬ 
ing  acrid,  acid  Salt.  By  thefe  you’ll  eafily  perceive  I  mean  Sulphur  :  Whilft: 
the  oily  combuftible  part  now  of  this  burns  away  in  the  Fire,  the  other  very 
acid  faline  one  (which  exceedingly  refembles  that  Liquor  which  is  forced  from 
Vitriol  by  an  intenfe  Fire,  and  is  called  Oil  of  Vitriol)  is  incombuftible  in 
the  Fire,  and  being  collected  by  itfelfin  form  of  a  vaporous  Fume,  and  then 
fufferedto  cool,  goes  by  the  name  of  Oil  of  Sulphury  Campanam.  If  this  is  then 
accurately  freed  from  the  Water  that  is  mixed  with  it  whilft  the  Sulphur  is 
burning,  and  thus  rendered  pure  in  its  kind,  it  appears  to  be  the  heavieft  of 
all  Fluids  next  to  Mercury,  and  the  molt  acrid  we  are  acquainted  with. 

And  hence  it  happens,  that  Sulphur  will  not  yield  Flame,  ’till  it  is  firft  melted, 
and  confequently,  made  very  hot;  but  as  foon  as  ever  the  Flame  is  excited  by 
the  inflammable  part,  the  very  ponderous,  corrofive,  faline,  acrid  one,  being 
agitated,  attenuated,  boiling  in  the  Flame,  and  being  hence  driven  outwards,  pro¬ 
duces  at  firft  in  the  Flame,  a  very  violent  Fire,  tho’  afterwards,  indeed,  when 
by  the  continued  adion  of  the  Fire  it  is  fo  divided,  as  to  be  able  to  break 
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through  the  Arch  furrounding  the  Flame,  it  floats  about  freely  in  the  Air,  and 
produces  a  Vapour  that  powerfully  inflames  all  the  parts  of  Animals  it  comes 
at,  and  hence,  if  it  is  apply’d  to  their  Lungs,  quickly  fuffocates  them.  And 
as  for  other  Bodies  that  are  expofed  to  the  Fumes  that  rife  from  burning  Sul¬ 
phur,  they  are  by  this  means  furprizingly  altered,  and  that,  differently,  accord¬ 
ing  to  their  particular  natures,  and  the  relation  they  bear  to  the  acid,  which  is 
the  mofl  fo  of  any  we  know  of  in  nature.  Thefe  effects  now  produced  by  the 
Fire  of  burning  Sulphur,  are  generally  afcribed  to  the  elementary  Fire,  tho*  very 
wrongly  :  For  thefe  ought  to  be  perfectly  diftinguifhed,  and  it  fhould  be  conftantly 
remember’d,  that  thefe  effeds  are  partly  to  be  afcribed  to  the  elementary  Fire 
partly  to  the  combuftible  portion  of  the  Sulphur,  and  partly  to  the  Acid  that 
is  by  this  means  rendered  volatile.  I  don’t  think  it  neceflary  now  to  explain 
particularly  what  Phenomena,  Bitumens,  Afphaltus,  Pijfaphaltus,  and  Pix  Judai- 
cus ,  produce  in  the  F'ire  ;  or  what  they  fuffer  there.  I  believe  this  will  be  fo 
eafily  underflood,  from  what  we  have  delivered  already,  that  we  need  not 
flay  upon  this  head  any  longer.  It  is  fufficient  to  take  notice,  that  in  all  thefe 
there  is  a  mixture  of  pinguious  foflll  Oils,  generally  acid  Salts,  Earth,  and 
frequently  fomething  metalline  or  rocky  ;  and  that  in  them  all,  that  only  is  tru¬ 
ly  inflammable,  which  is  of  an  oily  nature.  As  for  the  other  parts  of  the 
compofition,  they  afford  a  fort  of  Spicula  which  fly  about  in  thefe  fires,  and 
by  their  vibrations,  furprizingly  increafe  their  violence,  or  give  them  fome 
fingular  phyfical  power  upon  fome  particular  fort  of  Bodies.  Thefe  then 
being  difpatched,  I  think  we  have  fufficiendy  treated  of  the  nature  of  the  Pa¬ 
bulum  of  Fire,  for  our  prefent  purpofe.  And  now,  therefore,  from  this  whole 
Hiftory  of  Fire,  we  may  fairly  deduce  the  following  Corollaries,  as  truths 
which  have  been  evidently  demonftrated. 

Fire  rare-  i.  Simple,  pure,  elementary  Fire,  in finuates  itfelf  into,  and  rarefies  all  Bo- 
dies.3 11  B°*  ^es  m  C^e  univerfe  that  fall  under  the  obfervation  of  our  fenles,  whether  they 
are  folid,  fluid,  or  compounded  of  both. 

when  alone  2.  This  power  is  fo  proper  to  Fire  alone,  that  it  is  not  common  to  any  other 
alwaysequa-  B0tfy  jn  nature,  that  human  knowledge  is  yet  acquainted  with.  The  effervef- 
cences,  fermentations,  and  particular  rarefadions  of  Bodies,  do  not  prove  the 
contrary. 

3-  This  Fire,  as  diftinguifhed  by  this  property,  is  always  prefent  in  every 
place,  as  well  in  the  folideft  Plenum ,  as  in  the  mofl;  perfed  Vacuum. 

4.  And  this  Fire  is  every  where  diftributed  in  the  mofl  equable  manner,  ’till 
there  arifes  fome  caufethat  is  able  to  colled  it,  thusdifperfed,  into  one  particular 
place. 

Coiiefted  by  5.  The  firfl:  of  thefe  colleding  caufes,  and  perhaps  the  principal  one,  is  the 
attrition  of  fome  fort  of  Bodies  with  one  another. 

Expands  it-  6.  Fire  from  its  own  nature  is  moved  equally  every  way  ;  or  at  leaft,  is  fpon- 
taneoufly  expanded  in  this  manner. 

7.  It’s  poflible,  however,  that  this  motion,  or  expanfion  of  Fire,  may  be  fo 
determined,  that  it  may  be  direded  in  parallel,  or  converging  lines;  and  this 
is  a  fecond  very  common  method,  by  which  Fire  is  likewife  colleded. 

Maybe  de-  8.  The  principal  caufe  that  compels  Fire,  of  itfelf  thus  undetermined,  into 
rwby  a  parallelism,  is  the  Sun  ;  for  this  Body  is  found  to  be  of  vaftly  the  mofl  con- 
fequence  for  this  purpofe. 
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9.  The  caufe  then,  that  makes  thefe  Rays  of  Fire,  converge,  and  unite  in  a 
fmall  fpace  called  a  Focus,  is  either  reflexion,  or  refradtion. 

10.  And  hence  again  we  have  a  third  manner  of  colle&ing  Fire. 

11.  The  rapid  percuflion  of  the  coldeft  Steel,  againft  the  coldeft  Flint,  in  the 
coldeft  place,  and  weather,  will  in  a  moment  produce  the  mod  intenfe  Fire: 

This  therefore  furnifhes  us  with  a  fourth. 

12.  This  Fire  therefore  does  not  any  ways  depend  upon  the  Sun,  with  ref- 
pedt  to  its  Matter. 

13.  It  will  continue,  however,  fome  while  in  Bodies,  being  united  to  them 
during  that  time. 

14.  And  the  time  of  its  continuance,  will  be  proportionable  to  the  denfity  of 
the  Body  with  which  it  is  united. 

15.  There  is  not,  however,  any  Body  yet  known,  that  is  able  to  retain  Fire 
always,  when  it  is  once  communicated  to  it. 

16.  This  Fire  now  defcribed  in  thefe  15  Particulars,  is  in  reality  that  which 
every  Body  calls  elementary  Fire. 

17.  There  is,  befides  this,  likewife,  as  people  generally  imagine,  another  Fh-efupport- 
fort  of  Fire,  which  confumes  combuftible  Bodies  into  fomething  invifible,  ed> 
which  is  fuppofed  to  be  fed,  and  fupported,  and  is  falfly  believed  to  convert 
combuftible  Matter  into  Fire  itfelf :  This  is  thought  to  be  produced,  when 

Fire  firft  exifting,  is  apply’d  in  the  open  Air,  to  a  proper  Pabulum.  And  by 
this  means  we  have  a  fifth  manner  of  collecting  Fire  ;  and  that,  the  moft  com¬ 
mon  of  all. 

18.  There  is  difcovered,  now,  but  one  kind  of  matter  in  the  Univerfe,  By  Alcohol, 
which  will  feed  Fire  in  fuch  a  manner,  as  to  be  fo  intirely  confumed  by  it, 

that  nothing  will  be  generated  by  it,  but  pure,  fimple  Flame,  and  nothing  at 
all  will  remain  behind,  when  the  Pabulum  is  burnt  away,  and  the  Flame  goes 
out :  And  this  is  pure  Alcohol  alone. 

19.  Other  Bodies,  however,  being  mixed  with  the  true  Pabulum  of  Fire,  Andoii, 
whilft  they  are  agitated  by  and  in  the  Fire,  together  with  this  Pabulum,  are  ca-  ^Ins  the 
pable  of  confiderably  increafing  its  power. 

20.  Upon  the  kindling  a  common  Fire,  therefore,  there  is  no  Fire  created,  Norbecomes 
or  generated  denovo\  nor  is  there  any  deftroy’d  when  it  is  extinguifhed  ;  nor  heavy* 
does  it  undergo  any  alteration  ;  nor  perhaps  has  it  any  weight.  The  contrary, 
indeed,  to  this  Jaft  aflertion,  feems  to  be  grounded  uponfo  many,  and  fuch  folid 
arguments,  that  after  Mr.  Boyle  had  publifiied  his  Treatife,  Of  the  Ponderability 

of  Flame ,  it  was  thought  there  was  hardly  any  room  left  to  doubt  of  it ;  much  Ids 
llill,  fince  we  have  been  favoured  with  thole  Obfervations  of  Monfieur  Horn- 
berg. ,  concerning  the  great  weight  that  is  added  to  incombuftible  Bodies,  by 
pure  elementary  Fire,  where  there  is  not  the  leaft  Mixture  of  any  corporeal  Pa¬ 
bulum  ;  for  by  thefe,  indeed,  it  feems  plainly  to  appear,  that  elementary  Fire 
may  on  afudden  be  fo  abfolutely  concreted  with  Bodies,  as  to  increafe  their 
weight  very  confiderably.  Thefe  Experiments,  therefore,  both  candour  and 
love  of  truth,  oblige  me  to  lay  before  you.  Firft,  then,  Mercury,  that  was 
perfedtly  depurated  by  the  help  of  Metals,  and  thus  rendered  more  liquid  than 
the  native,  being  for  a  convenient  time  digefted  in  a  pure  Veflel  by  the  Flame 
of  a  Lamp,  was  converted  into  a  black,  white,  or  red  powder,  and  in  the  ope¬ 
ration  was  fomewhat  increafed  in  its  weight.  Secondly,  the  famous  Du  Cloftus , 

E  e  2  demon- 


2 1  2  Elements  of  Chemistry,  Part  II. 

demon  (Ira  ted  before  the  Academy  of  Sciences ,  that  Antimony  calcined  in  the  Fo¬ 
cus  of  a  burning  Speculum ,  weighed  a  fixteenth  part  more  when  it  had  been  thus 
expofed  to  the  Fire,  than  it  did  before,  notwithftanding  fo  much  in  the  mean 
time  was  diflipated  in  form  of  Smoke.  But  the  egregious  Homberg  profecuting 
the  inquiry  (till  more  accurately  by  the  affiftance  of  the  Focus  of  'Tfchernhauferi' s 
Convex,  directed  into  a  hollow  Veffel,  feems  to  have  made  it  much  more  cer¬ 
tain,  that  true  Fire  may  be  united  with  Bodies  ;  that  by  this  union  it  will  be 
concreted  with  them  •,  that  by  this  means  it  will  produce  with  them  a  new  Body 
perfedtly  different  from  the  former,  and  add  a  very  confiderable  increafe  to 
their  weight.  For  this  purpofe,  therefore,  four  ounces  of  powdered  Regulu $ 
Antimonii  Martialis ,  where  expofed  to  th e  Focus,  as  it  was  called,  of  the  great  di- 
optrical  Glafs  of  the  Duke  of  Orleans ,  at  a  foot  and  a  half  diftance  from  the 
true  Focus t  and  was  there  frequently  ftirred  about  with  an  iron  Spoon,  ’till  it 
would  not  fmoke  any  longer  •,  for  at  the  beginning,  and  for  fome  time  after, 
it  emitted  a  large  quantity  of  denfe  Fume.  This  Powder  then,  was  found  to 
weigh  four  ounces,  three  drachms,  and  fome  grains ;  fo  that  it  had  gained  about 
a  tenth  part  of  its  whole  weight.  The  fame  afterwards  being  expofed  to  the 
true  Focus  of  the  Glafs,  was  inftantly  put  in  fufion,  and  by  this  means  loft 
three  additional  drachms,  and  grains,  together  with  an  eighth  part  of  the  firft 
weight  of  the  Regulus.  Flence,  therefore,  it  fhould  feem  probable,  that  the 
Regulus  loft  half  an  ounce  by  the  Fumes  of  the  firft  calcination,  and  gained 
three  drachms  of  Fire,  and  that  this  fufion  afterwards  took  away  thofe  three 
drachms  of  Fire  that  were  thus  fuperadded.  The  Preparations  o {^Minium,  Quick* 
lime,  and  other  fubftances  in  the  Fire,  feem  to  evince  the  fame  thing.  That 
this  now  was  really  the  event  of  thefe,  and  fome  other  Experiments  of  Mr. 
Boyle,  I  make  no  doubt  ;  nor  do  I  in  the  leaft  call  in  queftion  the  capacity  of 
thefe  great  Men  for  making  thefe  Experiments,  or  their  integrity  in  relating 
them.  This,  however,  in  the  mean  time,  is  certain,  that  a  Mafs  of  Iron  of 
eight  pounds,  being  made  perfedlly  red  hot  quite  through,  did  not  acquire 
any  additional  weight.  The  degree  of  Heat,  now,  or  quantity  of  Fire  in  the 
Focus ,  mentioned  in  M.  Homberg s  Experiment,  which  was  a  foot  and  half  dif- 
tant  from  the  true  one,  was  by  no  means  fo  great  as  that  of  this  Iron  ;  and  yet  I 
weighed  this  Iron  when  it  was  red  hot,  and  left  it  in  the  Scale  till  it  was  quite 
cold,  and  there  was  no  alteration  in  the  weight.  That  calcination  was  per¬ 
formed  in  an  iron  Ladle,  or  an  earthen  Veffel,  and  the  matter  to  be  calcined 
was  continually  kept  ftirring  with  an  iron  Inftrument :  Hence,  therefore,  the 
quantity  of  Powder  might  be  augmented.  The  true  Focus ,  in  an  inftant,  is  fup- 
pofed  to  expell  again  the  Fire  that  was  thought  to  be  united  with  the  Antimo¬ 
ny.  But  who  can  venture  to  aflert,  that  this  was  a&ually  Fire  ?  All  Bodies 
thus  calcined  in  the  fame  Fire,  do  not  acquire  the  fame  increafe  of  weight,  but 
thofe  only  that  abound  with  a  corrofive  Sulphur,  as  Antimony,  Lead,  Tin, 
Iron,  and  Orpiment.  Hence,  therefore,  may  be,  this  external,  or  additional 
part,  is  obtained  by  the  Sulphur’s  corroding,  and  rubbing  of  the  Particles  of 
the  other  Bodies,  and  thus  mixing  them  with  the  Matter  to  be  calcined.  And 
as  for  the  increafe  of  weight  that  Bodies  are  found  to  acquire,  when  expofed 
to  the  Fire  in  glafs  Veffels,  fuppofed  to  arife  from  the  infinuation  of  the  Fire 
into  them,  this  is  fo  inconfiderable,  that  it  may  pofiibly  be  afcribed  rather  to 
what  may  be  communicated  to  them  from  the  Glafs,  than  to  the  Fire  itfelf.  Thefe 
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Experiments  certainly  ought  to  be  made  on  purpofe,  and  with  the  utmoft 
caution  j  as  nothing  is  more  eafy  here  than  being  deceived.  Left,  however,  I 
fhould  be  fufpedted  of  being  too  obftinate,  or  partial,  in  my  opinion,  give  me 
leave  to  refer  you  to  M.  Du.  Hamel*  a  Gentleman  particularly  careful  in  relat¬ 
ing  Experiments,  in  the  Mem.  de  l’ Ac.  Roy.  p.  14,  1 5.  where  you  will  lee  how 
very  prudently  he  himfelf  raifes  fome' difficulties  after  he  has  recited  his  Ex¬ 
periments.  And  there  too  you  will  meet  with  fome  other  Experiments  of  the 
famous  Bouledue ,  which  almoft  evince  the  contrary. 

21.  It  has  appeared  farther,  that  this  elementary  Fire  may  be  increaefd  in  a  May  bc 
particular  place,  to  a  prodigious  degree  ;  fo  that  by  this  means,  certain  phyfi-  va'iiyTntenfe 
cal  effects,  not  eafily  underftood  in  any  other  way,  may  be  produced,  obferv-  tycoiieftiou. 
ed,  and  reduced  to  a  natural  Hiftory.  This  we  fee  evidently  in  Dioptrics  and 
Catoptrics;  but  more  remarkably  ftill  when  both  their  powers  confpire  in  the 

fame  adtion.  And  of  the  effedt  of  this  Fire  we  take  the  more  particular  no¬ 
tice,  becaufe  as  there  is  here  neither  any  heterogeneous  mixture,  nor  any  mate¬ 
rial  Pabulum ,  hence  the  pureft  elementary  Fire  exerts  itfelf  alone,  and 
thus  plainly  teaches  us  what  is  the  proper  power  of  fimple  Fire,  when  bodies 
are  expofed  to  it.  If  we  nicely  examine,  now,  the  effedts  of  this  Fire,  we  ffiall 
find  they  may  be  reduced  to  thefe  two  :  Firft,  both  Liquids  and  Solids,  that  are 
volatile  in  the  Fire,  are  diffipated  by  it  in  a  moment;  and  fecondly,  almoft 
all  fixed  Solids,  that  have  hitherto  been  examined  in  it,  run  into  Glafs.  The 
moft  intenfe  elementary  Fire,  therefore,  that  has  ever  yet  been  difcovered,  ei¬ 
ther  diflipates,  or  vitrifies.  But,  as  I  have  often  obferved  before,  the  utmoft 
that  we  know  of  this  Fire,  is  only  v/hat  we  are  able  to  learn  from  the  great- 
eft  degree  of  it,  that  we  can  excite,  by  the  affiftance  of  thole  Arts  which  we 
are  at  prefent  matters  of;  and  therefore,  as  in  the  nature  of  things  it  may  by 
colledtion  be  increafed,  and  rendered  more  intenfe  through  an  infinite  number 
of  degrees,  we  muft  not  imagine,  that  the  poffible  adlion  of  Fire  is  as  yet  de¬ 
termined.  On  the  contrary,  certainly  that  force  of  Fire  which  is  with 
us  at  prefent  the  greateft,  is  fcarce,  as  one  may  fay,  a  beginning  of  what 
may  poffibly  be  generated.  Since,  then,  we  fee  in  that  fmall  increafe  of 
it,  which  is  contained  betwixt  the  greateft  Cold  and  the  Heat  of  that  Focus , 
which  is  produced  by  the  union  of  Vilette* sand  Tfchirnhaufen' s  together  ;  I  fay, 
fince  we  fee,  even  in  this  fmall  extent  of  augmented  Fire,  fo  many  various, 
fingular,  and  furprizing  Phenomena*  who  can  fo  forget  himfelf  as  to  think,  that 
the  Dodtrine  of  the  power  of  Fire  upon  Bodies  is  as  yet  exhaufted  ? 

22.  It  is  certain  farther,  that  if  this  elementary  Fire  is  colledted  in  a  par-  in  various 
ticular  place,  let  the  caufe  be  what  it  will,  it  may  there  be  fupported,  by  the  manners* 
help  of  proper  Pabulum  ;  which  is  always  either  Alcohol,  or  Oil  procured 

from  the  animal,  vegetable,  or  foffil  kingdom.  But  again,  this  Fire  being  thus 
colledled  in  this  place,  and  fupported  by  this  Pabulum ,  may  there  likewife  be 
prodigioufly  increafed,  by  a  greater  weight  of  the  incumbent  Atmofphere, 
adting  freely  upon  it  ;  by  a  large  fupply  of  oily  Pabulum ,  very  ftrongly  and 
intimately  united  in  a  proper  quantity,  with  other  very  heavy  Bodies  ;  and  by 
the  adtion  of  a  great  many  very  large  Bellows,  blown  fwiftly,  and  fo  difpofed 
as  to  unite  their  force  in  the  center  of  the  Fire.  Now  the  ultimate  effedt  of 
the  greateft  Fire  of  this  kind  that  we  are  hitherto  acquainted  with,  is,  in  Ani¬ 
mals,  and  Vegetables,  the  produdtion  of  Phofphorus ;  in  Vegetables,  the  making 
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of  Glafs ;  in  Foffils,  the  fufion  of  f  Gold,  which  remains  in  this  Fire,  without 
fuffering  any  alteration. 

25.  Having  thus,  then,  explained  to  you  the  phyfical  methods  I  am  ac¬ 
quainted  with,  by  which  Fire  may  be  collected  and  fupported  in  any  place, 
it  remains  now  that  we  fay  fomething  of  that  other  moft  common  and  ef¬ 
ficacious  one,  by  which  the  fame  thing  is  effected,  viz.  the  mixing  different 
Bodies  with  one  another,  which  affords  us  abundance  of  very  extraordinary 
Phenomena.  Of  thefe,  however,  as  there  is  an  infinite  number,  it  is  impoffi- 
ble  to  mention  them  all,  though  it  is  neceffary  to  touch  upon  fome  of  them. 

Of  the  Heat  arifing  from  the  mixture  of  vegetable  Suljlances. 

The  Philofophers  have  long  ago  obferved,  that  upon  mixing  certain  different 
Bodies  together,  there  often  fuddenly  arifes  a  very  confiderable  degree  of  Heat 
or  Cold,  evidently  depending  upon  this  caufe  :  And  this  Heat  or  Cold,  they 
took  notice,  did  not  exift  in  the  Bodies  before  this  Mixture,  nor  continued  any 
longer  than  till  this  was  perfectly  compleated,  the  Bodies  then  returning  again 
tojthe  very  fame  temperature  they  were  of  before.  The  hiftory  of  thefe  the  Lord 
Verulam ,  in  particular,  began,  and  Boyle  and  Hook  carried  to  greater  perfecti¬ 
on  :  A  few  inftances  I  fhall  here  exhibit  before  you.  Give  me  leave,  however, 
firft  to  explain  to  you  the  inftruments  that  have  been  contrived  on  purpofe  for 
thefe  Experiments,  and  which  I  fhall  make  ufe  of  as  I  proceed.  ABCD  is  a 
large  Thermometer  filled  according  to  Art  with  ting’d  Spirit  of  Wine,  which  is 
fixed  in  fuch  a  manner  to  the  board  it  is  let  into,  that  the  lower  part  of  it 
MBA  may  be  free  of  the  Wood,  and  thus  the  Vefiels,  in  which  the  Liquors 
to  be  examined  are  to  be  mixed,  may  receive  it  without  any  difficulty  ;  and 
to  render  the  numbers  on  the  fide  fufficiently  vifible,  the  board  is  painted 
very  black,  and  thefe  white.  TheVeffel,  then,  with  the  Liquid  is  to  be  placed  in 
fuch  a  manner  under  this  Inftrument,  that  the  whole  Thermometer  AB  may  be 
within  the  Veffel,  and  in  the  Liquor  *,  and  then  let  the  other  Liquor  be  poured 
in,  and  let  them  be  well  flirred  about  with  a  glafs  Pipe,  that  they  may  be 
intimately  mixed  together  •,  and  by  this  means  the  Thermometer  will  immediate¬ 
ly  indicate  the  alteration  that  is  produced,  with  regard  to  Heat  or  Cold,  from 
this  mixture.  By  this  inftrument  now,  and  this  method,  you  will  be  able  to 
fee  perfectly  the  whole  Affair  at  a  diftance;  let  us  now  therefore  begin. 

Experiment  I. 

In  this  veffel  are  two  ounces  of  rain  Water,  rendered  exceeding  pure  by 
diftillation  in  a  tall  Glafs  with  a  gentle  Fire.  In  this  other  there  is  the  fame 
t  tantity  of  common  Spirit  of  Wine.  Both  thefe  Liquors,  you  fhall  fee 
me  examine  with  this  fmall  Thermometer  ;  and  you  obferve  they  have  both 
44 degrees  of  Heat.  One  of  thefe,  now,  I  put  under  the  Thermometer  juft  ex¬ 
plained,  which  ftands  likewife  at  the  fame  number  44.  I’ll  now  mix  thefe  toge¬ 
ther  at  once,  and  ftir  them  about  with  this  cold  glafs  Tube ;  and  you  per¬ 
ceive  evidently,  that  they  have  acquired  fuch  a  degree  of  Heat  from  this 
mixture  as  to  make  the  Thermometer  rife  to  the  degree  52.  Hence  then 
we  learn,  1.  That  this  pure  Water,  and  the  Spirit  of  Wine,  were  in  the  Air 
equally  hot  before  the  mixture.  2.  That  the  Air,  Spirit  of  Wine,  and  Water, 
had  before  this  mixture  the  fame  degree  of  Heat.  3.  That  if  Air  and  Water, 
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or  Air  and  Spirit  of  Wine,  are  mixed  together,  there  will  be  no  alteration 
produced  in  their  Heat.  4.  That  upon  mixing  Spirit  of  Wine  and  Wa¬ 
ter  together,  they  grow  hot  immediately,  but  not  from  the  Heat  that  was 
in  them  before,  for  they  were  both  equally  hot  or  cold.  5.  But  from  fome 
other  phyfical  caufe,  which  was  latent  in  them,  and  which,  upon  the  mix¬ 
ture,  produced  this  Heat.  6.  That  t  is  Heat,  that  is  thus  generated  from 
this  mixture,  lafbs  no  longer  than  during  the  time  in  which  it  is  performed, 
and  then  ceafes,  tho*  you  agitate  them  much  more  forcibly  than  you  did  in 
mixing  them.  7.  That  the  whole  phyfical  caufe,  therefore,  of  the  producti¬ 
on  of  this  confiderable  Heat,  is  only  the  firft  application  of  the  particles  of 
the  Spirit  of  Wine  to  thofe  of  the  Water  ;  and  that  Fire  is  inftantly  excited  in 
the  very  contad,  and  difappears  again  prcfently  after  it.  8.  That  the  Fire 
thus  generated,  or  difcovered  by  this  mixture,  is  true  elementary  Fire;  as  its 
effed  upon  the  Thermometer  evidently  demonftrates.  9.  That  a  good  deal 
of  the  Heat  was  deftroyed,  whilft  the  Thermometer  was  heating  by  the  mix¬ 
ture  to  this  degree. 

Experiment  IT. 

Obferve,  again,  thefe  two  Veftels,  one  of  which  contains  the  fame  quanti¬ 
ty  of  Water,  as  in  the  former  Experiment,  and  heated  to  the  fame  degree, 
viz.  44;  the  other  the  fame  quantity  of  pure  Alcohol  precifely  as  hot  as  the 
Water  ;  the  Thermomeccr  likewife,  as  before.  Handing  at^he  degree  44.  Thefe 
then  being  mixed  in  the  fame  manner  as  in  the  preceding  Experiment,  the 
Thermometer  rifes  to  the  degree  62.  Hence,  then,  we  infer,  1  Every  thing 
that  was  taken  notice  of  in  the  firft  Experiment.  2.  That  Water  and  Al¬ 
cohol,  by  being  mixed  together,  grow  very  hot,  much  h  >tter  than  Water  and 
Spirit  of  Wine.  3.  That  the  caufe,  therefore,  of  this  greater  Heat  depends 
intirely  upon  the  proportion  of  the  Alcohol,  to  that  of  the  Water  with  which 
it  is  mixed.  4.  That  Water,  by  being  poured  upon  Alcohol,  caufes  a  grea¬ 
ter  quantity  of  Fire  to  enter  into  the  Alcohol,  than  was  in  it  before,  though 
this  fo  much  refembles  Fire  ;  for  Alcohol  mixed  with  Alcohol  produces  no 
heat  at  all  ;  Water  mixed  with  Alcohol  does.  5.  That  the  lefs  Alcohol,  the 
Water,  which  is  thus  mixed  with  the  Alcohol,  has  in  ic,  that  is,  the  purer 
the  Water  is,  the  more  Heat  it  will  generate  in  the  Alcohol  ;  and  the  re- 
verfe. 

Experiment  III. 

I  take  now  two  ounces  of  alcalilated  Alcohol;  and  the  fame  quantity  of 
pure  Water.  Before  they  are  mixed  they  are  equally  cold,  viz.  41  degrees ; 
as  is  likewife  the  Thermometer  :  The  mixture  gives  54  degrees  of  Heat.  Hence 
we  fee,  1.  The  truth  of  what  has  been  afierted  under  the  firft  and  fecond 
Experiment.  2.  That  Water  and  alcalifated  Alcohol  grow  hotter  upon 
mixing,  than  Water  and  Spirit  of  Wine ;  but  lefs  fo,  than  Water  and  pure 
Alcohol.  3.  That  the  caufe  therefore  of  Heat  in  thefe  mixtures  is  owing 
wholly  to  the  Alcohol,  and  pure  Water. 

Compare  with  thefe  the  Obfervations  of  the  famous  Mr.  Geoffry,  in  the 
Mem.  de  l' Ac.  Roy.  1723.  p.  53.  Thefe  Experiments  furnilh  us  with  fome 
Bodies,  and  thofe  pretty  remarkable  ones  too,  by  which  we  may  bring  about 
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this  generation  of  Heat  j  and  in  thefe,  befides  what  has  been  obferved  alrea¬ 
dy,  I  think  this  deferves  to  be  particularly  taken  notice  of,  that  in  them  all 
the  Heat  is  only  generated  in  the  very  point  of  mixing,  nor  is  any  greater 
degree  perceived  afterwards.  And  hence,  the  quicker  this  is  performed, 
the  Heat  that  is  excited  by  the  fame  quantities  will  be  always  the  greater  j 
and  on  the  contrary  the  lefs,  the  (lower,  and  more  fuccefiively.  For  as  foon 
as  ever  the  mixture  is  fo  compleated,  that  all  the  particles  of  the  Water  are 
united  with  all  the  particles  of  the  Alcohol,  in  vain  will  you  expeCt  any 
farther  increafe  of  Heat.  Nor  will  a  violent  agitation  of  the  mixed  Liquors 
be  then  of  any  confequence  ;  for  the  degree  of  Heat  will  afterwards  not  on¬ 
ly  be  no  greater,  but  in  thofe  three  Experiments,  when  the  mixture  is  once 
perfectly  finifhed,  it  begins  immediately  to  remit,  and  a  fucceeding  Cold  in- 
creafes  every  moment,  till  the  Liquor  is  foon  reduced  to  the  common  tem¬ 
perature  of  the  Atmofphere  :  And  in  the  fame  manner  the  Experiments  I  have 
tried  have  always  fucceeded.  Hence,  therefore,  we  infer,  i.  That  at  the 
point  of  time,  in  which  the  Elements  of  the  Water  and  Alcohol  come  into 
contact,  there  arifes  fome  phyfical  caufe  which  attracts  the  Fire  thither. 
What  this  caufe  is,  it  is  not  eafy  to  determine.  This,  however,  we  obferve, 
that  at  the  time  particularly  when  the  mixture  is  firft  made,  the  Liquors, 
which  were  before  clear,  lofe  their  tranfparency  •,  and  that  this  opakenefs 
continues  fo  long  as  the  Heat  is  generating,  which  being  quite  compleated, 
they  perfectly  regain  their  pellucidity.  And  again,  precifely  at  the  very 
fame  time,  there  is  produced  a  vaft  number  of  very  fmall  bubbles,  which 
move  among  the  mixed  elements  of  the  Liquors,  prefently  burft,  difappear,  and 
are  again  renewed  -,  but  when  once  the  Heat  is  generated,  are  never  obferved 
after.  Whether,  now,  thefe  Bubbles  do  by  their  motion  produce  this  Heat, 
or  rather,  whether  they  themfelves  are  generated  by  the  Heat’s  rarifying  the 
aereal  particles  interfperfed  through  the  Liquors,  is  hitherto  matter  of  doubt, 
2.  This,  however,  we  learn  certainly  from  thofe  Experiments,  that  this  Heat 
does  not  depend  upon  the  united  fubftance  of  both  Liquors,  but  upon 
fome  other  caufe,  which  exerts  itfelf  only  in  the  very  firft  union  of  the  ele¬ 
ments  together.  On  this  Account,  therefore,  it  feems  very  probable,  that  all 
the  Heat  thus  generated  exifts  there  but  the  leaft  inftant  of  time-,  which 
certainly  is  very  remarkable.  Nor  does  Gunpowder,  perhaps,  burft  fooner  in¬ 
to  Flame,  by  the  application  of  a  fpark  to  it,  than  this  Heat  arifes  upon  the 
mixing  of  thefe  Liquors,  3.  The  more  accurately,  and  intently,  therefore, 
we  examine  this  affair,  are  we  not  fo  much  the  more  at  a  lofs  to  find  out 
what  this  in  reality  is,  which  thus  collects  this  Fire?  Is  it  the  reciprocal  at¬ 
tractive  power  of  thefe  elements,  by  which,  when  they  approach  one  another, 
they  rufh  into  contaCt,  and  by  this  Collifion  excite  little  Fires  ?  Or  does  an 
alternate  attraction,  and  repulfion  between  thefe  elements,  produce  a  very 
fwift  attrition  among  them,  and  by  this  means  generate  Heat,  the  attrition 
ceafing  again,  when  the  particles  are  equally  diftributed  among  one  another, 
are  at. reft  ?  4.  Since  this  Heat  arifes  in  Water  and  Alcohol,  upon  their  be¬ 

ing  mixed  together,  whether  they  had  this  or  that  particular  degree  of  Heat, 
when  they  were  feparate,  and  the  new  degree  is  fo  much  greater  than  that  be¬ 
fore  the  mixture  j  hence,  therefore.  Alcohol,  by  being  mixed  with  the  Wa¬ 
ter  of  our  Blood,  may,  to  a  certain  degree,  and  for  a  certain  time,  heat  it 
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very  fuddenly,  tho’  afterwards,  however,  it  will  in  this  refpedt  have  no  far¬ 
ther  effe<ft  upon  it.  5.  For  this  reafon,  therefore.  Bodies  that  are  cold  from 
a  watery  dampnefsupon  them,  may  be  warmed  by  being  rubb’d  with  Alcohol; 
and  on  thefe  principles  the  effects  of  Baths  and  Fomentations  made  with  Al¬ 
cohol  may  be  underftood. 

Experiment  IV. 

If  the  pureft  Water,  and  the  moft  generous  Wine  are  perfe&ly  united 
together  in  the  fame  manner,  they  don’t  difeover  the  leaft  fenfible  increafe 
or  decreafe  of  Heat;  there  is  fomething  of  Warmth,  indeed,  but  it  is  fo 
exceeding  fmall,  that  it  can  fcarcely  be  perceived.  Hence  it  appears,  1.  That 
Water  and  Wine  are  equally  warm  in  themfelves,  and  that  they  ftill  conti¬ 
nue  of  the  fame  Warmth  after  they  are  mixed  together.  2.  That  the  appli¬ 
cation  of  Wine,  therefore,  does  not  heat  any  thing  confiderably  more  than 
Water.  3.  That  the  Heat,  of  Confequence,  that  is  perceived  in  a  human 
Body  from  drinking  of  Wine,  does  not  arife  from  any  Heat  that  pre-exifted 
in  the  Wine,  and  is  then  communicated  to  the  Fluids,  but  is  owing  to  its 
JlimuluSi  by  which  the  velocity  of  the  Blood  being  increafed,  and  a  greater 
attrition  excited  between  the  Veffels  and  the  Fluids,  Fire  of  courfe  is  attracted 
thither. 

Experiment  V. 

From  this  quick  mixture  of  Water  with  the  diftilled  Vinegar  of  the  ftrong- 
eft  Wine,  which  were  perfectly  of  the  fame  warmth,  you  don’t  perceive  the 
leaft  degree  of  Heat  produced,  but  they  remain  exactly  as  they  were  before. 
Hence,  therefore,  1.  The  Heat  of  Water  and  Vinegar  is  the  fame,  nor  does 
there  arife  any  alteration  in  it,  by  mixing  them  together.  2.  The  refrige¬ 
rating  power,  therefore,  of  Vinegar  in  the  human  Body,  fo  extolled  by  the 
Phyficians,  muft  depend  intirely  upon  fome  other  caufes  than  a  Cold  that  is 
natural  to  the  Vinegar. 


Experiment  VI. 

Thefe  two  Veflels  contain  equal  quantities  of  Oil  of  Tartar  per  "Deliquiumy 
and  pure  Water,  which  are  both  exadtly  as  warm  as  the  external  Air  ;  and 
you  perceive  evidently,  now  I  have  perfedlly  mixed  them  together,  they  re¬ 
tain  precifely  the  fame  degree  of  Heat.  Hence,  1.  That  Liquor,  which 
of  all  Fluids  appears  to  us  the  moft  fiery,  is  in  reality  no  hotter  in 
itfelf  than  pure  Water  ;  nor  is  Water  any  ways  cooler  than  that 
very  heating  Liquor.  This  affertion,  to  a  perfon  unacquainted  with  this 
Experiment,  would  feem  an  extraordinary  paradox  ;  but  the  Truth  of  it, 
however,  is  undeniable.  2.  This  Liquor,  which  is  efteemed  fo  igneous,  if  it 
is  mixed  with  Water,  don’t  at  all  leffen  its  Coldnefs.  3.  When  a  fixed  fiery 
alcali  is  once  diffolved  in  fuch  a  quantity  of  Water  as  is  fufficient  to  dilute 
it,  it  will  not  afterwards  generate  Heat  in  any  other  Water.  4.  Neither, 
therefore,  can  this  liquid  Alcali  excite  any  Heat  in  this  refpeeft,  by  being 
mixed  with  the  Water  of  our  Blood. 
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Experiment  VII. 

I  have  here  Water,  and  diftilled  Oil  of  Turpentine,  which  now  they  are 
feparate,  are  juft  as  warm  as  the  Air  at  this  time ;  and  though  I  now  mix 
them  together  as  intimately  as  pofiible,  yet  they  don’t  generate  the  leaft  de¬ 
gree  of  Heat.  Hence  again,  i.  Diftilled  efiential  Oil,  which  heats  the  human 
Body  to  fuch  a  degree,  and  defends  it  fo  happily  againft  the  ill  effects  of  Cold, 
has  in  reality  no  more  Heat  in  it  than  fimple  cold  Water.  2.  This  Liquor, 
though  in  a  great  many  of  its  properties  it  comes  fo  near  to  Alcohol,  yet 
communicates  no  Heat  to  the  Water  it  is  mixed  with,  though  Alcohol, 
by  being  mixed  with  Water,  excites  a  very  confiderable  degree;  which  ex¬ 
traordinary  Phenomenon  makes  probable  the  doCtrine  we  before  laid  down, 
when  we  afilgned  the  firft  contaCt  of  the  elements  of  the  Water  and  the  Alco¬ 
hol,  as  the  principal  caufe  of  the  Heat  that  is  thus  generated.  3.  This  Oil, 
therefore,  again,  cannot  add  any  Heat  to  the  Water  of  our  Blood,  by  being 
mixed  with  it. 

Experiment  VIII. 

The  moft  certain  mark,  perhaps,  of  Alcohol’s  being  perfeCUy  pure, 
is  its  fuffering  itfelf  to  be  intimately  mixed  with  diftilled  Oils,  by  .fimple 
concufiion  5  for  if  it  contains  but  the  fmalleft  quantity  of  Water,  fuch  a  per¬ 
fect  mixture  will  not  be  pofiible.  Some  fuch  Alcohol  I  have  here,  which 
is  equally  warm  with  this  very  pure  astherial  Oil  of  Turpentine,  and  the 
Air  at  this  time.  Thefe,  now.  I’ll  mix  together,  and  what  do  you  ima¬ 
gine  will  be  the  confequence  ?  You  fee  they  unite  intimately  with  one  another, 
juft  as  Alcohol  does  with  Alcohol  ;  and  that  there  is  not  the  leaft  variation 
from  the  Heat  which  both  the  Liquors  had  before  the  mixture.  This,  cer¬ 
tainly,  perfons  generally  would  not  have  expected  :  Nay,  even  thofe  who 
were  acquainted  with  the  former  Experiments  would  imagine,  that  fome  de¬ 
gree  of  Heat  muft  arife  from  the  intimate  contact  of  the  Oil  and  Alcohol. 
We  here  fee,  then,  that  the  particles  of  Alcohol  will  bear  to  be  as  perfectly 
and  equably  difperfed  through  the  Oil,  as  they  will  through  Water  ;  but  that 
no  Heat,  however,  is  generated  by  this  means.  Alcohol,  therefore,  will  not 
excite  any  Heat  by  being  mixed  with  our  Oils,  though  it  will  if  it  is  mixed 
with  the  Water  of  our  Blood.  What  new  and  unexpected  difcoveries  do  we 
make  in  natural  Philofop^y,  when  we  defignedly  apply  Bodies  to  one  another  ! 
Let  us,  therefore,  profecute*  this  method  as  much  as  pofiible. 

Experiment  IX. 

Diftilled  Vinegar,  and  Oil  of  Turpentine,  which  now  they  are  feparate,  are 
•*  Should  not  equally  hot  with  the  Air,  and  one  another,  viz.  *  44  degrees,  I  thus  gently  and 
£stbhee^  gradually  mix  together;  and  by  a  fuccefiive  augmentation,  they  increafe  the 
Experiment,  heat  to  the  degree  45.  Here  therefore,  i.  The  Vinegar  and  the  Oil  are  of  them- 
felves  equally  hot.  2.  Some  Heat  arifes  from  their  being  mixed  together.  3. 
Hence  the  power  that  Acids  have  of  generating  Heat  with  oily  Bodies  begins 
to  difcover  itfelf,  tho*  they  are  fo  but  in  the  fmalleft  degree ,  for  as  Mon/. 
Homberg  has  demonftrated  the  ftrongeft  Vinegar  don’t  contain  above  one 
eightieth  part  of  pure  acid.  Mem ♦  de  V Ac*  dcs  Sc,  T.  1.  p.  52.  4. 
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Vinegar,  therefore,  will  generate  fome  Heat  with  our  Oils  by  being  mixed 
with  them.  5.  And  in  this  refpe<5t  Vinegar  differs  from  Water. 

Experiment  X. 

The  fame  Vinegar  and  Alcohol,  which  I  made  ufe  of  before,  and  which 
are  qually  hot  with  the  Air,  I  now  mix  together  ;  and  you  perceive  what 
a  remarkable  Heat  immediately  arifes:  For  from  the  degree  42,  in  which 
they  were  before  the  mixture,  they  now  raife  the  Thermometer  to  52.  Hence, 
therefore,  1.  Alcohol  and  Vinegar  are  feparately  equally  hot.  2.  A  very 
confiderable  Heat  is  generated  by  their  being  mixed  together.  3.  Alcohol 
grows  hot  with  Vinegar,  fo  much  more  than  it  does  with  Oil. 

Experiment  XI. 

Oil  of  Tartar  per  Deliquim ,  and  Oil  of  Turpentine,  feparately  equally  hot, 
viz.  45  degrees,  upon  mixing,  raife  the  Thermometer  to  the  degree  48.  Hence, 
j.  Thefe  Liquors  of  themfclves  have  the  fame  degree  of  Heat.  2.  In  mix¬ 
ing,  they  grow  confiderably  hotter  than  they  were  before. 

Experiment  XII. 

The  fame  Vinegar  and  Oil  of  Tartar  per  Deliquiumy  which  feparate  were 
eqally  hot,  viz.  46  degrees,  being  expeditioufly  and  accurately  mixed  toge¬ 
ther,  continued  exa&Iy  in  the  fame  degree  of  Heat:  But  in  this  Experiment 
I  made  ufe  of  3  parts  of  Vinegar,  and  1  of  Oil.  Hence,  therefore,  it  ap¬ 
pears,  that  Fire  is  not  colleded  by  the  Union  of  oppofite  Salts. 

Experiment  XIII. 

Alcohol,  and  Oil  of  Tartar  per  Deli^mum,  that  were  as  hot  as  the  common 
Air,  by  being  intimately  mixed  together,  increafed  their  Heat  from  64  de¬ 
grees  to  68. 

Experiment  XIV. 

I  have  in  this  Phial  fome  of  the  fame  Alcohol,  equally  hot  with  the  Air  at 
this  prefent  time,  viz.  47  degrees.  Into  this,  now,  I  pour  fome  pure,  dry, 
fixed  alcaline  Salt  of  Tartar  ;  upon  which  the  Liquor  in  the  Thermometer 
riles  to  the  degree  51. 

Experiment  XV. 

With  this  pure  Water,  I  mix  one  third  part  of  the  fame  Salt  of  Tartar ; 
and  the  Thermometer  rifes  from  the  degree  47  to  57. 

Experiment  XVI. 

I  now  put  one  part  of  the  fame  Salt  of  Tartar,  to  three  of  the  Vinegar  we 
made  ufe  of  before  j  and  the  Thermometer  rifes  from  43  to  49. 

Experiment  XVII. 

With  three  parts  of  Oil  of  Turpentine,  I  mix  one  of  the  fame  Salt  of  Tartar  j 
and  the  Thermometer  rifes  from  43  to  48. 
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From  what  has  been  hitherto  laid  down,  then,  we  learn,  i.  That  the 
fimple  Bodies,  which  are  chemically  extra&ed  from  Vegetables,  have 
really  the  very  fame  degree  of  Heat  in  them,  viz.  that  of  the  common  Air, 
at  the  time  they  are  examined.  2.  That  fome  of  thefe  acquire  a  greater 
Heat  by  being  mixed  together;  which  generation  of  Heat,  however,  continues 
no  longer  than  during  the  time  of  the  mixture,  which  being  perfectly  corrr- 
pleated,  the  new  degree  of  Heat  does  not  remain,  but  they  gradually  return 
again  to  the  temperature  of  the  common  Air.  3.  That  this  production  of 
Heat,  therefore,  does  not  depend  upon  the  Subftance  of  the  united  Bodies,  but 
only  upon  the  union  of  them  at  that  time.  4.  That  Alcohol  and  Water  are 
the  principal  of  the  vegetable  Fluids,  which  have  that  power  of  generating 
Heat,  which  has  been  defcribed.  5.  That  Salt  of  Tartar  and  Water  are  the 
chief  among  the  Solids  and  Fluids,  which,  by  being  mixed  together,  produce 
the  greateft  degree  of  Heat.  6.  And  that  next  to  thefe,  Alcohol  and  Salt  of 
Tartar,  are  the  mod  efficacious.  Thefe,  then,  being  thus  difpatched,  let  us, 
with  the  fame  care  proceed  to  examine  the  parts  of  Animals. 

Of  the  Heat  arifingfrom  the  Mixture  of  animal  and  vegetable  Subfiances. 

Experiment  I. 

Frefli  Urine,  well  concoCted  in  a  healthy  Body,  being  expofed  to  the  Air, 
foon  acquires  the  fame  temperature  with  that  at  that  time ;  and  if  it  then,  as 
you  fee,  is  mixed  with  an  equal  quantity  of  Water,  it  makes  no  alteration  atr 
all  in  the  Thermometer. 

If  it  is  mixed  with  Alcohol,  the  Heat  increafes  from  38  degrees  to  49. 

With  Oil  of  Turpentine  it  fuffers  no  alteration. 

With  Salt  of  Tartar  the  Thermometer  rifes  from  the  degree  38  to  39. 

With  the  ftrongeft  Vinegar  no  alteration. 

Nor  with  Spirit  of  Urine. 

With  Salt  of  Urine  it  defcends  two  degrees. 

With  Spirit  of  Nitre  it  rifes  from  38  to  43. 

With  Spirit  of  Salt,  from  39  to  43. 

With  Oil  of  Vitriol,  from  39  to  54. 

Experiment  IT.  After  various  manners . 

The  Urine  of  a  healthy  man  being  kept  a  good  while  in  a  clofe  VefieJ, 
and  by  this  means  being  very  much  putrified,  will  have  the  fame  temperature 
as  the  Air  at  that  time  ;  and  if  it  is  then  mixed  with  Water  in  equal  quanti¬ 
ty,  will  caufe  a  fmall  defcent  in  the  Liquor  of  the  Thermometer. 

Being  mixed  with  Alcohol  in  the  fame  manner,  the  Heat  increafes  from, 
the  degree  38  to  45. 

With  Oil  of  Turpentine,  no  alteration. 

With  Salt  of  Tartar,  the  Thermometer  defcends  from  38  to  36. 

With  the  ftrongeft  Vinegar,  afcends  from  37  to  38. 

With  Spirit  of  Urine,  defcends  from  38  to  36. 

With  Salt  of  Urine,  from  38  1032. 

.With  Spirit  of  Nitre,  afcends  from  38  to  40. 
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With  Spirit  of  Sea  Salt,  from  38  to  41. 

With  Oil  of  Vitriol,  from  38  to  45. 

Experiment  III.  After  various  manners. 

Salt  of  Urine  procured  from  frefh  Urine  by  diftillation,  without  the  addition 
of  any  thing  but  Sand,  being  mixed  with  Water  in  the  manner  often  defcribedj 
made  the  Thermometer  defeend  from  40  to  38. 

With  Alcohol,  it  afcends  from  40  to  41. 

With  Salt  of  Tartar,  from  40  to  45, 

With  the  ftrongrft  Vinegar,  it  defcends  from  43  to  41  ;  but  with  the  fame 
infpifiated  to  the  tonfuro prion  of  one  half,  afcended  from  42  to  44. 

With  Spirit  of  Nitre,  from  43  to  60. 

Experiment  IV.  After  various  manners. 

With  a  pretty  ftrong,  volatile,  alcaline  Spirit,  prepared  from  equal  quan¬ 
tities  of  Sal-Ammoniac ,  and  Salt  of  Tartar,  I  mixed  an  equal  quantity  of  Spirit 
of  the  ftrongeft  Vinegar,  when  they  were  both  equally  hot  with  the  Air;  and 
the  Liquor  in  thj  Thermometer  role  from  the  degree  44  to  48. 

With  the  ftrongeft  Vinegar,  infpiftated  to  one  half,  from  46  to  47 

With  fpirit  of  Salt  diftilled  with  Bole,  and  afterwards  rectified,  from  4 6  to 
64. 

With  Spirit  of  Nitre,  diftilled  with  Buie,  from  46  to  82. 

Of  the  Heat  generated  by  the  mixture  of  foffil  Subfiances . 

Experiment  I.  After  various  manners. 

I  here  take  3  ounces  of  clean  Water,  47  degrees  hot,  and  put  to  it  1 
ounce  of  pure  Nitre  reduced  to  powder;  and  the  Liquor  in  the  Thermo¬ 
meter  defcends  to  the  degree  36. 

I  mix  1  ounce  of  pure  Borax  with  3  ounces  of  Water,  48  degrees  hot; 
and  the  Thermometer  falls  to  45  f. 

With  3  ounces  of  Water,  46  degrees  hot,  I  mix  1  ounce  of  Sea  Salt ;  and 
it  falls  to  the  degree  43. 

To  3  ounces  of  Water,  47  degrees  hot,  I  put  1  ounce  of  Sal-Ammoniac  % 
and  it  falls  to  the  degree  28. 

With  3  ounces  of  Water,  45  degrees  hot,  I  mix  1  ounce  of  Oil  of  Vitriol 
not  rectified  ;  and  it  rifes  to  the  degree  60. 

To  2  ounces  of  the  pureft  Alcohol,  47  degrees  hot,  I  add  1  ounce  of  Oil 
of  Vitriol  not  rectified  ;  and  it  rifes  to  the  degree  60. 

With  3  ounces  of  diftilled  Vinegar,  46  degrees  hot,  I  mix  1  ounce  of  Oil 
of  Vitriol  not  rectified  ;  and  it  rifes  to  the  degree  60. 

Cerufs,  by  caufing  an  ebullition  with  weak  Aqua  Fortis ,  makes  it  rife  from 
the  degree  44  to  57. 

Tin,  by  caufing  an  ebullition  with  weak  Aq .  Regia ,  makes  it  rife  from 
the  degree  44  to  56. 

Filings  of  Iron,  by  caufing  an  ebullution  with^.  Regia ,  make  it  rife  from 
the  degree  44  to  160. 

2  A  great 
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A  great  many  other  Experiments  I  have  made  of  the  like  nature,  but  am 
afraid  I  fhall  tire  your  patience.  Give  me  leave,  however,  to  obferve,  that 
if  all  the  fimple  Bodies- in  the  animal,  vegetable,  and  foffil  kingdoms  were 
examined  in  this  manner,  beginning  firft  with  thefe  of  the  fame  clafs,  and 
carefully  noting  all  the  Phenomena  that  arife  from  the  mixture  of  thefe; 
and  afterwards  proceeding  to  make  the  fame  trials  upon  the  fimples  of  dif¬ 
ferent  cl alfes ;  we  then  fhould  foon  have  a  compleat  and  certain  hiftory  of 
the  Heat  that  is  generated  by  the  foie  mixture  of  various  Bodies  with  one 
another.  But  here  let  me  caution  you,  that  the  Experiments  thus  performed 
before  you,  are  not  made  with  that  care  and  accuracy,  as  they  might  and  ought 
to  have  been,  if  we  would  have  fettled  this  affair  nicely;  but  this  the  ftraitnefs 
of  our  time,  and  the  fear  of  being  tedious,  would  not  admit  of.  And  befides, 
as  fo  large  a  number  of  you  do  me  the  honour  of  attending  to  thefe  ledtures, 
and  I  am  willing  you  fhould  all  fairly  perceive  the  event  of  the  Experiments,  I 
thought  it  proper  to  make  ufe  of  fuch  large  Thermometers.  But  thefe,  as 
you  know,  by  having  their  large  Bulbs  immerfed  in  fo  fmall  a  quantity  of 
Liquor,  muff,  by  being  aftedted  themfelves,  make  an  alteration  in  the  Heat 
or  Cold  produced  in  the  mixture,  and  thus  make  fome  variation  in  the 
vifible  effedt.  Thefe  Experiments,  therefore,  for  this  reafon,  you  mult  not 
look  upon  as  very  exadt.  If  your  own  ingenuity  fhould  put  you  upon  pro- 
fecuting  thefe  inquiries  with  greater  accuracy,  I  would  advife  you  to  make 
ufe  of  thofe  beautiful  Thermometers  of  Fahrenheit,  that  are  made  with  Mer¬ 
cury  ;  which  is  the  fort  I  made  ufe  of  in  producing  the  Cold  with  Sal- Ammo - 
mac,  which  I  fome  time  ago  gave  you  an  account  of  Thefe  have  this  great 
advantage,  that  they  are  exceeding  fenfible  of  Heat  and  Cold,  and  at  the  fame 
time  are  fo  fmall,  that  they  make  very  little  alteration  in  the  Heat  of  the 
Liquors  to  be  examined. 

Of  true  Fire  generated  in  a  cold  Body ,  by  the  foie  accefs  of  the  Air. 

The  indefatigable  induftry  of  the  Chemifts  is  continually  finding  out  fome- 
thing  which  former  Ages  were  not  acquainted  with.  Now  among  thefe  dif- 
coveries,  Gunpowder  excepted,  there  is  nothing  more  furprizing  than  thofe 
Bodies,  which,  whilft  they  are  kept  from  any  communication  with  the  com¬ 
mon  Air,  are  as  cold  as  others,  but  as  foon  as  ever  this  has  a  free  ad  million 
to  their  furface,  prefently  take  fire  and  flame  of  themfelves,  purely  from 
this  caufe,  without  the  accefiion  of  any  other  Body,  any  mechanical  attrition, 
or  the  application  of  any  Fire.  Thefe  Bodies  have  obtained  the  name  of 
Phofphori :  Thofe  alone  I  mean,  here,  by  which  Fire  is  really  generated  ; 
not  regarding  the  other,  which  only  fhine  in  the  dark,  and  do  not  at  the 
fame  time  excite  any  Fire. 

The  Phcf-  If  the  Juices  of  Animals,  when  they  have  firft  undergone  a  great  degree  of 

Qrlfftiut.  putrefication,  are  by  the  adtion  of  the  Fire  deprived  of  all  their  volatile  Salt, 
and  Oil,  they  leave  behind  them  a  kind  of  a  Coal :  If  you  mix  this  with  three, 
times  its  quantity  of  Sand,  or  powder’d  Charcoal,  or  with  two  parts  of  Char¬ 
coal,  and  half  a  one  of  Alum  ;  and  then  put  it  into  a  coated  Retort  made 
of  crucible  earth,  and  urge  it  with  a  reverberatory  Fire,  gradually  increafed  to 
the  greateft  degree,  and  equably  continued  for  a  confiderable  time  ;  and  if 
at  the  fame  time  you  take  care  to  difpofe  the  Retort  in  fuch  a  manner,  that 
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the  mouth  of  it  fhall  touch  fome  Water  contained  in  the  Receiver,  which  mud  be 
accurately  luted ;  if  you  proceed,  I  fay,  in  this  manner,  you  will  then  with  your  laft 
degree  of  Fire,  after  fome  Fumes,  have  a  heavy,  greyifh  matter,  which  will 
fall  in  grains  to  the  bottom  of  the  Water,  will  not  diffolve  in  it,  melts 
with  Heat,  and  may  by  the  afliftance  of  it  be  formed  into  maffes  under  the 
Water.  This,  which  is  called  the  Phofphorus  of  Crafftius,  Kunkelius,  and  Boyle, 
if  it  is  kept  cool  underWater,  may  be  preferved  a  great  while  without  altera¬ 
tion  5  tho*  if  the  Air  by  any  means  grows  very  hot,  it  will  fhine  in  the  dark, 
even  through  the  Water  it  lies  in ;  but  if  it  is  openly  expofed  to  but  a  warm 
Air,  it  then  becomes  lucid,  and  if  the  heat  is  pretty  confiderable,  upon  exami¬ 
nation  with  a  Microfcrope,  you  may  perceive  a  conftant  ebullition  in  the  inter¬ 
nal  parts,  foon  after  which,  it  burfls  into  Flames,  confumes,  and  leaves  be¬ 
hind  it  an  Oil  of  Vitriol,  or  a  Liquor  exceedingly  like  it  in  acidity  and  weight. 

This,  therefore,  is  a  new  method  of  generating  Fire,  perfectly  diftindl  from 
all  the  former.  Does  the  Air,  then,  when  it  is  pretty  warm,  at  which  time  it 
is  probable  it  is  in  a  conftant  ebullition  ;  I  fay,  does  the  Air  then,  by  its  con- 
cuflions,  caufe  an  attrition  in  the  parts  of  the  Phofphorus ,  and,  by  this  means, 
excite  in  this  very  Mobile,  but  at  the  fame  time  pretty  fixed  matter,  fome 
degree  of  Heat,  then  Light,  and  afterwards  Flame  ?  Certainly,  if  it  is  ex¬ 
pofed  to  the  Air  in  the  greateft  Cold,  it  fcarcely  fhines,  does  not  grow  hot, 
and  is  far  from  being  fet  on  fire  :  But  as  foon  as  ever  it  begins  to  flame  out, 
it  can  fcarcely  be  extinguifhed.  In  almoft  every  quality,  and  the  Analyfis  of 
it  by  deflagration,  it  comes  very  near  to  the  pureft  common  Sulphur,  but  is 
of  a  fofcer  confidence,  more  eafily  melted,  and  on  that  account  is  rather  of  the 
nature  of  Wax.  In  this  refped:,  however,  there  is  this  difference  between 
them,  that  Phofphorus  boils  and  takes  fire  with  a  fmall  degree  of  Heat.  See 
Boyle.  Nofliluc.  Aer .  Slare.  Philof.  Franf.  1683.  p.  1457.  Homberg.  Mem.  de 
Mathem.  &  Phyf  Ann.  1692.  p.  74  to  80.  Hieuwentyt.  p.  520.  Hoffman.  Biffert, 

Chem.  Phyfic.  p.336. 

But  there  has  been  another  and  much  more  beautiful  method  difcovered  of  igneous 
making  a  Matter,  which  upon  contadt  with  the  Air,  whether  hot  or  cold,  im-  Fboftborut* 
mediately  generates  Fire,  and  burns.  This  was  firft  communicated  to  me  by 
Letter,  by  the  egregious  Homberg  of  Paris ,  the  16th  day  of  April,  1712, 
which  was  delivered  me  by  the  ingenious  Hafberg. ,  who  at  the  fame  time  added 
fome  confiderable  remarks  of  his  own.  Afterwards,  when  the  method  was 
rendered  more  eafy,  and  lefs  difagreeable,  it  was  publilhed  in  the  Journal  des 
Scavans ,  An.  1716.  p.  60.  And  here  give  me  leave  to  obferve,  that  as  the 
Phofphorus  juft  now  mentioned,  owed  its  difcovery  to  a  crazy  headed  Alchemift, 
that  was  hunting  after  the  PhilofophePs  Stone  in  Urine  •,  fo  this  which  I  am  going 
to  defcribe,  was  the  invention  of  one  of  the  fame  Sedt,  who  was  madly  pur- 
fuing  this  occult  Stone  in  human  Faces.  The  Operation  is  as  follows.  Take 
the  Flefh  of  a  tender  Animal  chopp’d  very  fmall,  or  any  of  its  Juices,  or  even 
its  Excrements  ;  put  this  Matter  into  an  iron  Frying-pan  over  a  moderate 
Fire,  and  with  an  iron  Spatula ,  keep  ftirring  it  about  ’till  it  is  reduced  to  a  dry 
black  Powder :  Or  inftead  of  this,  you  may  treat  in  the  fame  manner  any  foft  Ve¬ 
getables,  any  fort  of  Meal  for  inftance,  it  fignifying  very  little,  which  of  thefe 
you  make  ufe  of.  Take  1  part  then  of  this  black  torrified  Powder,  and  rub 
it  with  4  parts  of  crude  Alum,  ’till  it  is  brought  to  a  very  fine  Powder.  Put 
2  this 
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this  into  an  iron  Frying-pan,  and  roaft  it  over  the  Fire,  all  the  while  ftirring 
and  rubbing  it  with  a  Spatula  almoft  red  hot  to  keep  it  in  form  of  a  Powder; 
and  whenever  the  Alum  is  melted,  and  with  the  Powder  runs  into  lumps, 
thefe  muft  be  immediately  rubbed  to  pieces,  and  the  whole  mutt  be  thus  kept 
in  motion,  till  the  matter  will  emit  no  more  Fumes,  but  is  totally  converted 
into  a  fine,  dry,  fix’d  Powder,  that  is  perfectly  black.  Take  then  this  dry 
black  Powder,  and  put  it  into  a  clean  dry  glafs  Bolt-head,  with  a  (lender  Neck, 
filling  the  Body  two  thirds  full  and  let  the  mouth  of  the  Glafs  be  covered 
with  a  Paper,  fo  that  the  Air  may  pafs  in  and  out  freely  ;  and  that  the  Fumes 
inay  get  readily  out  of  the  neck  of  the  Glafs.  Put  this  Bolt-head  into  a  Cruci¬ 
ble,  and  fo  guard  it  with  Sand,  that  the  fides  and  bottom  of  the  Crucible  may 
be  well  lecured  from  touching  the  Glafs and  let  there  be  left  fo  much  room 
above  the  Sand,  that  you  may  eafily  look  into  the  Body,  and  fee  whether  the 
Matter  contained  in  it,  is  red  hot.  Round  the  crucible  then,  with  the  Sand, 
and  Bolt-head,  difpofe  fome  burning  Coals  in  fuch  a  manner,  that  it  may  be 
heated  gently  and  by  degrees,  ’till  it  grows  all  over  thoroughly  hot  and 
then  increafe  the  Fire,  ’till  the  Crucible,  Sand,  Bolt  head,  and  Matter  con¬ 
tained  in  it,  are  perfectly  red.  When  you  obferve  this  to  be  the  cafe, 
keep  up  the  Fire  in  the  fame  degree  for  the  fpace  of  an  hour ;  and  then, 
whilft  the  force  of  the  Fire  continues,  clofe  the  Orifice  of  the  Glafs  fo  accu¬ 
rately  with  Wax,  that  no  Air  can  poffibly  get  into  it.  This  being  done,  let 
them  all  cool  of  themfelves  •,  and  in  the  Bolt-head  you  will  have  a  black  pow¬ 
dery  Coal,  compofed  of  the  Powder  and  the  Alum.  If  any  of  the  Matter  then 
thus  prepared  is  thrown  out  of  the  Glafs  into  the  cold  Air,  it  inftantly  takes 
fire  and  burns-,  but  if  it  has  once  been  expofed  to  it,  it  Iofes  intirely  this  vertue. 
And  this  method  of  generating  Fire  feems  the  moft  furprizing  of  any  we  are 
acquainted  with,  as  this  matter  will  retain  its  power  of  exciting  Fire  for  the 
fpace  of  three  whole  months,  if  it  is  kept  from  any  communication  with  the 
external  Air.  In  this  Experiment,  now,  we  have  a  true  animal,  or  vegetable 
Coal  produced  by  the  calcining  force  of  the  Fire,  and  that  an  exceeding  fubtil 
one  too,  and  cor.fequently  intirely  fit  to  feed  and  fupport  a  fpark  of  Fire  when 
once  it  has  received  it ;  as  appeared  formerly  in  our  Hiftory  of  Coal.  This 
Coal  too  is  rendered  as  dry  as  it  is  pofilble  to  make  it  ;  as  appeared  through 
the  whole  procefs :  For  if  the  leaft  Moifture,  nay  even  that  which  is  difperfed 
in  the  Air,  comes  at  the  Powder,  the  fuccefs  of  the  Experiment  is  intirely  fruf- 
trated.  And  here  we  muft  obferve,  that  all  the  Air,  likewife,  muft  be  expelled 
by  this  excefiive  Heat  :  For  at  that  time,  the  mouth  of  the  Glafs  muft  be 
carefully  flopped,  when  the  greateft  degree  of  F'ire  which  the  Glafs  can  bear 
without  melting,  has  forced  all  the  Air  out  of  its  Cavity,  and  out  of  the  Mat¬ 
ter  contained  in  it  -,  for  if  by  any  means  the  Air  can  infinuate  itfelf  in  after¬ 
wards,  the  Experiment  will  never  fucceed.  In  the  mean  time,  by  this  pro- 
traded  calcination,  the  Air,  Water,  and  volatile  acid  Spirit  muft  be  expelled 
from  the  Alum  likewife,  (which  feems  to  be  a  Lime-ftone  prey’d  upon  by  Oil 
of  Vitriol,  and  converted  into  a  Salt)  nothing  at  all  remaining  but  a  very 
ftrong  Oil  of  Vitriol,  fixed  in  the  exceeding  dry  Earth.  Thefe  Bodies  now, 
which  are  vaftly  attractive  of  Moifture,  grow  hot  upon  tke  admifiion  of  Air, 
and  this  rufhing  into  their  empty  Pores  with  the  Impetus  formerly  computed, 
p.  130,  will  in  an  inftant  caufe  a  moft  vivid  attrition  of  its  parts,  and  thus, 
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perhaps,  generate  Fire,  which  being  received  on  that  very  fine  Coal,  will  be 
eafily  fuftained  and  fupported.  But  whether  this,  or  fomething  elfe,  is  the 
caufe  of  this  wonderful  Phenomenon,  this  at  leaft  we  are  now  a-days  certain  of, 
that,  without  any  afliftance  of  Fire,  it  is  pofiible  for  the  common  Air,  by 
iimple  contadt  only,  to  fet  fire  to  a  cold  Body  in  fuch  a  manner,  that  it  (hall 
by  this  means  be  totally  confumed  to  Afhes,  as  certainly,  as  by  any  other 
Fire  that  we  are  acquainted  with.  But  to  the  beftofmy  knowledge,  this  Jaft  Ex¬ 
periment  is  the  only  one  by  which  we  can  always  effe&it.  Who  then  can  pretend  to 
let  bounds  to  the  power  of  Fire?  Who,  five  and  twenty  years,  would  have 
thought  fuch  a  thing  pofiible  ?  Or  who  can  foretell  thofe  things  that  will 
be  reveal’d  to  future  ages  ?  fhould  the  Glafs  which  contains  this  cold  Powder 
be  broke,  and  it  fhould  fall  amongft  Gun-powder,  what  would  be  the  con- 
fequence  ? 

Of  Fire  produced  from  cold  FoJJils  by  the  help  of  Water. 

If  the  frefh  Filings  of  Iron,  not  yet  rufty,  are  mixed  with  an 
of  very  pure  Sulphur,  and  they  are  ftrongly  rubbed  together  for 
time,  till  they  are  reduced  to  a  very  fine  Powder  ;  then,  this  Powder,  keep  ir  SuiPhur,and 
ever  fo  long  in  a  dry  Air,  will  continue  cold,  if  you  carefully  fecure  it  from  Water* 
all  Moifture  :  But  if  you  work  this  Powder  with  fuch  a  quantity  of  pure  Wa¬ 
ter,  as  to  reduce  it  to  a  ftiff  Pafte  ;  then,  afier  fome  time,  the  Mafs  will  grow 
warm,  fume,  puff  up,  grow  hot,  emit  a  black,  hot,  fulphureous  Smoke, 
take  fire,  and  flame:  And  after  the  Operation  is  over,  there  will  be  left  a 
brown,  black,  fine  Calx ,  by  pouring  Water  on  which,  you  may  extratff  a  kind 
of  Vitriol  from  the  Iron,  exceedingly  like  the  Vitriolum  Martis,  which  in  the 
common  Method  is  prepared  with  Oil  of  Vitriol.  If  you  take,  now,  a  large 
quantity  of  each  of  thefe  Foflils,  for  inftance,  25  pound  of  Iron,  and  as  much 
of  Sulphur,  and  make  them  into  a  Pafte,  and  bury  it  a  foot  under  ground, 
after  8  hours,  the  Earth  that  is  over  it  will  begin  to  heave,  fend  forth  hot 
fulphureous  Vapours,  and  burft  out  into  Flames,  and  thus  produces  a  true 
fubterraneous  Fire.  FUJI.  deV  Acad.  Roy.  1700.  p.  52.  Mem.  p.  101.  And  the 
reafon  feems  to  be  this  ;  the  Sulphur  being  an  inflammable  Oil,  concreted 
with  the  exceeding  acid  Od  of  Vitriol  ;  and  Iron  being  a  Metal,  which  will  al¬ 
ways  diffolve  in  the  Acid  cf  Vitriol,  and  by  this  means  generate  a  very  great 
degree  of  Heat  •,  hence,  it  feems  probable,  that  when  the  very  fmall  Parti¬ 
cles  of  thefe  two  Bodies  are  rubbed  together,  and  thus  brought  into  very  clofe 
contact,  and  by  the  addition  of  the  Water,  are  held  ft  ill  much  more  ftrongly 
together  ;  I  fay,  when  this  is  the  cafe,  it  is  probable,  that  the  Acid  of  the 
Sulphur  begins  to  corrode  the  Iron,  and  thus  produces  the  ufua)  Heat  ;  and  by 
the  effect  of  this  continually  augmented  Heat,  this  folution  being  every  mo¬ 
ment  more  efficacioufly  carried  on,  of  confequence  the  Mafs  grows  hotter  and 
hotter;  fo  that  at  laft,  a  Flame  breaks  out,  partly  from  the  Oil  of  the  Sul¬ 
phur  which  is  freed  from  the  Acid  that  is  now  gone  into  the  Iron  ;  and  partly 
from  the  Vapour,  that  arifes  from  the  Iron  now  diffolved  by  the  acid  Oil  of 
Sulphur,  which  is  eafily  inflammable.  That  this  is  the  Cafe  appears  from  ano¬ 
ther  beautiful  Experiment  mentioned  in  the  place  above  cited,  and  in  Hoff¬ 
man's  DiJJ.  Phyfi.  Ch.  169,  which  is  as  follows.  Take  a  glafs  Bolt-head  of  a 
middling  fize,  with  the  neck  of  it  cut  off,  and  mix  in  it  3  ounces  of  Oil  of 
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Vitriol,  with  12  ounces  of  Water  ;  fet  the  Glafs  then  in  a  moderate  Heat* 
and  throw  into  it  at  different  times,  half  an  ounce  or  an  ounce  of  Filings  of 
Iron,  and  there  will  by  this  means  arife  a  white  Vapour,  which  ififuing  out  of 
the  neck  of  the  Glafs,  caufes  a  fulphureous  flench  like  Garlick,  and  upon  the 
application  of  a  Candle,  takes  fire  like  Lightning,  rufhes  with  a  vaft  impetus 
into  the  Glafs,  and  being  there  violently  agitated,  produces  very  furprizing 
Phenomena  fo  that  the  Matter  which  conflitutes  thefe  Fumes,  feems  perfect¬ 
ly  like  Alcohol,  when  it  is  raifed  by  Fire  into  a  Vapour.  And  thus  there  is 
difcovered  anew  method  of  generating  Firejn  a  cold  Matter  noways  inflamma¬ 
ble,  purely  by  the  affiftance  of  Water.  And,  indeed,  we  are  moft  firmly  per- 
fuaded,  that  there  are  in  Nature,  an  infinite  number  of  other  methods,  by 
which  the  fame  furprizing  effeCt  may  be  produced  ;  and  which  poflibly  here¬ 
after  may  come  to  light.  Damp  Hay  laid  together  in  a  heap  will  do  the  fame 
thing. 

Of  the  Production  of  Fire  by  the  mixture  of  cold  Liquors. 

Take  half  a  pound  of  very  pure  dry  Nitre  reduced  to  Powder,  put  it  into  a  clean 
Fulminating  dry  Retort,  and  mix  with  it  an  equal  quantity  of  Oil  of  Vitriol  very  pure  likewife. 
Fire  from  and  perfectly  freed  from  all  its  Phlegm:  Diftill  this  Mixture  with  a  gen¬ 
tle  fand  Heat,  continued  for  a  confiderable  time,  and  then  a  Spirit  will  arife 
in  form  of  a  yellowifh  Vapour,  which  collected  in  the  Receiver,  will  be  Glau~ 
ber’s  Spirit  of  Nitre.  If  in  a  glafs  Veflfel,  now,  you  put  a  Drachm  of  diftill’d 
Oil  of  Cloves,  Saflafrafs,  Turpentine,  or  Carraways,  and  then  pour  upon  it  an 
equal  quantity,  or  half  as  much  again  of  this  Spirit  of  Nitre  of  Glauber ,  a  vio¬ 
lent  Flame  will  be  excited  by  thefe  Liquors,  which  were  cold  before  the  Mix¬ 
ture.  Here  again,  then,  is  a  moft  furprizing  Experiment,  and  of  infinite  ufe 
in  Chemiftry,  in  which  we  fee  a  moft  rapid  Flame  inftantly  produced  by  two 
cold  Liquors,  which  almoft  confumes  them  both,  leaving  behind  it  only  a  finall 
quantity  of  a  kind  of  refinous  Afhes.  And  by  this  Experiment,  we  perceive 
again  likewife,  that  very  acid  Liquors  mixed  with  oily  ones,  which  are  preg¬ 
nant  with  a  Spiritus  ReCtor,  compofe  a  matter  very  much  refembling  Sulphur, 
and  that  very  eafily  takes  fire.  See  Borrich.  ACl.  Hafn.  167.  Hoffman.  Obf  Phyf 
Chem.  38,  42,  123,  127.  Slare.  Phil.  Lranf  N.  iyo.  p.  291. 

Ofthena-  W  we  examine  now  carefully  what  has  been  hitherto  laid  down,  we  may, 
ture  of  eie-  poflibly,  be  able  to  aflert  fome  things  with  fufficient  certainty,  concerning  the 
pfrefwhich  nature  of  Fire.  Firft,  then,  it  is  evident,  that  true  elementary  Fire  is  really 
is  corporeal,  corporeal.  For  as  by  this  we  mean  fomething,  that  may  be  meafured  geome- 
i*nded.IS  eX  trically  by  three  Lines  drawn  perpendicularly  to  one  another  from  the  fame 
center,  or,  as  we  exprefs  ourlelves  now  a-days,  fomething  extended  j  fo,  that 
Being,  which  we  have  confidered  in  our  former  inquiries,  under  the  notion  of 
Fire,  has  appeared  to  be  always  extended.  If,  for  inflance,  a  folid  filver 
Sphere  almoft  red  hot,  is  fufpended  by  a  Thread,  and  let  very  gently  down 
into  cold  Water,  fo  that  it  fhall  put  the  Water  hardly  at  all  in  moti¬ 
on  j  will  not  the  Fire  then  of  this  Sphere  difperfe  itfelf  gradually  through 
the  meafurable  fpaces  of  this  Water,  of  which  that  which  is  neareft  the 
Sphere  will  be  hotteft,  and  the  reft  will  be  heated  proportionably,  and  thus  the 
Fire  will  be  really  extended  ?  For  Thermometers  placed  in  the  Water  at 
different  diftances  from  the  heating  Sphere,  will  indicate  the  different  degrees  of 
Fire  diffufed  through  the  Body  and  Spaces,  and  demonftrate  a  true  Mixture 
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6f  the  Fire  with  the  Body,  or  Space,  and  of  confequence,  a  real  extenfion 
of  it.  And,  certainly,  our  whole  Hiftory  of  Fire  proves  as  evidently,  that 
Fire  is  truly  extended,  as  fpace  is,  or  the  Bodies  contained  in  it. 

A  fecond  general  property  that  belongs  to  every  known  Body,  is,  that  it 
may  fucceffively  exift  in  the  place  which  is  next  to  that  which  it  took  up  before, 
and  thus  may  be  really  moved  :  And  that,  whether,  firft,  it  continues  in  the  fame 
fpace,  but  is  turned  upon  its  own  Am^  and  fo  all  the  parts  confidered  together 
pofiefs  the  fame  Space,  though  every  particular  part  is  changing  its  place  every 
moment  ;  or,  fecondly,  the  whole  mafs  leaves  the  place  it  took  up  before, 
and  enters  upon  a  new  one,  and  continues  fucceflively  to  do  fo  ;  or,  laftly, 
both  thefe  motions  confpire  together.  But  it  appears,  by  every  Experiment, 
that  Fire  is  thus  moved  likewife  *,  nor,  indeed,  was  there  one  of  them  which 
did  not  demonftrate  a  true  phyfical  motion*,  and  therefore  this  needs  no  far¬ 
ther  proof.  But  this  mobility,  now,  is  fo  clofely  connected  in  Bodies  with  a 
power  of  being  at  reft,  that  no  one  can  deny,  but  that  that  Body  which  one 
moment  exifts  in  any  particular  fpace,  may  be  conceived  to  remain  for  two 
moments  in  the  fame  ;  which  is  in  reality  being  at  reft  :  Since,  therefore,  all 
the  adtions  of  Fire,  which  are  conftantly  performed  by  motion,  may  be  al¬ 
ways  increafed,  or  diminifhed  *,  hence  it  is  no  ways  abfurd  to  fuppofe,  that 
Fire  may  be  abfolutely  at  reft  in  a  determined  fpace ;  certainly  not  more  fo, 
than  to  fuppofe  the  fame  of  any  other  Body. 

A  third  Affedtion  of  Body,  and  which  is  peculiar  to  that  alone,  is  this, 
that  a  folid  Body,  as  fuch,  exifting  in  any  particular  fpace,  infinitely  refills  any 
other  fimilar  Body’s  poflefiing  the  fame  fpace,  at  the  fame  time.  To  this  fome 
perfons  have  given  the  name  of  Refiftance  and  Impenetrability*,  Democri¬ 
tus ,  by  a  moft  expreffive  term,  called  it  avVJvyna,  or  Repercuflion.  Nor  indeed 
do  I  apprehend,  we  conceive  any  thing  elfe  by  the  word  Impenetrability  of  Bo¬ 
dy,  than  this  Repercuflion  of  a  Body,  that  endeavours  to  enter  upon  any  pare 
of  fpace  which  was  po defied  by  another  before.  But  if  this  Repercuflion,  now, 
does  really  obtain  in  any  Body,  it  does  certainly  in  Fire  in  particular  :  For  this 
puts  in  motion,  and  changes  the  figures  of  the  very  folideft  Bodies  we  are  ac¬ 
quainted  with,  fo  that  there  never  was  yet  difeovered  any  one  that  does  not 
adtually  fuffer  fome  alteration  from  it  in  its  true  folid  part,  and  receives  a  mo¬ 
tion  from  it,  by  which  it  is  carried  into  other  parts  of  fpace  with  this  impetus 
communicated  to  it  by  the  Fire.  But  again,  if  we  confider,  that  true,  pure, 
elementary  Fire,  when  it  is  diredted  upon  certain  Bodies,  is  driven  back  again, 
or  refledted  in  fuch  a  manner,  as  to  return  from  thofe  Bodies,  on  which  it  fell, 
with  a  vaft  impetus ,  nay  fuch  a  one  as  puts  in  motion  every  thing  that  is  oppofed 
to  it;  I  fay,  if  we  rightly  confider  this,  we  certainly  obferve  in  Fire  the  moft 
perfedt  dyhlvnioi ;  and  by  this  means  difeover  its  real  corporeal  nature.  For  if, 
for  inftance,  the  igneous  rays  determined  by  the  Sun,  fall  upon  Vilette's /peculiarly 
when  it  is  exceeding  cold,  and  confequently,  when  it  is  moft  elaftic,  and  refledls 
moft  powerfully,  they  will  then  be  reflected  into  the  Focus  in  a  quantity  that  may 
be  pretty  nearly  computed,  with  refpedt  to  the  magnitude  of  the  aperture  of 
th  z/peculum^  and  will  there  exert  a  moft  vehement  corporeal  force;  which  evi¬ 
dently  demonftrates,  that  this  Fire  is  moved  with  refiftance.  And  this  confi- 
deration  confirms  the  argument  ft  ill  more  ftrongly,  that  if  the  fpeculum  is  very 
much  heated,  and  confequently  dilated,  loofer,  Ids  elaftic,  and  lefs  powerful, 
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with  regard  to  its  reflecting  vertue,  then  the  igneous  rays,  when  they  are  returned 
back  by  it  into  the  Focus ,  will  a  Cl  precifely  with  lb  much  lefs  force,  as  the  hardnefs  of 
the  fubflance  of  the  fpeculum  wasd  iminifhed.  Hence,  then,  I  think  it  appears  certain¬ 
ly  evident,  that  Fire  itfelfis  corporeal,  and  has  a  refilling  power,  inafmuch  as  it  is 
reflected  from  the  Body  it  ftrikes  upon.  Bnt  here  again  we  obferve,  that  if  thefe 
•  igneous  rays  are  vafty  united  together,  and  hence  have  their  ftrength  greatly 
increafed,  and  become  fo  powerful  as  to  be  able  to  melt  the  metalline  fubflance 
of  the  fpeculum ,  then  there  will  be  no  reflection  produced,  but  the  Fire  being 
luperiour  to  the  fpeculum ,  will  deftroy  it  *,  a  very  evident  proof,  that  this  re¬ 
flection  arifes  from  the  mere  repercuflion  of  Body  upon  Body.  But  we  may 
confider  farther,  that  if  this  very  pure  elementary  Fire  is  determined  by  the 
Sun  through  Tfcbirnhaufen* s  Glades  upon  the  iron  Needle  of  a  Compafs,bt  will 
then,  in  the  very  point  where  the  Focus  falls  upon  it,  turn  it  round,  and  thus  by 
a  true  corporeal  percuflion  put  in  motion  the  fubflance  of  the  Iron.  Thispercufiion 
now  being  made  upon  an  impenetrable  Body,  demonftrates,  that  that,  likewife, 
which  moved  againft  it,  was  not  penetrable,  but  yielded  fome  reflftance.  Ele¬ 
mentary  Fire,  therefore,  is  truly  corporeal.  And  every  one  of  its  elements  or 
atoms,  will  confift  of  particles  united  together  ;  which  it  is  very  probable  are 
not  capable  of  farther  divifion  by  any  natural  powers.  And  hence  the  figures, 
likewife,  proper  to  thefe  elements,  in  all  appearance,  fufifer  no  alterations  by 
any  force  thefe  powers  are  able  to  exert  upon  them.  This  wonderful  element, 
therefore,  is  immutable  itfelf,  though  it  induces  a  change  upon  every  thing 
elfe.  But  whether  now  Fire  has  likewife  that  property,  which  the  great  men 
of  this  age  judge  common  to  all  Bodies,  viz.  that  it  gravitates  in  proportion  to 
its  folidity,  does  not  yet  appear  fo  evident  as  perfons  generally  imagine.  For 
upon  examination  of  the  whole  Hiflory  of  Fire,  lam  almoft  induced  to  believe, 
that  it  does  not  tend  towards  the  center  of  the  earth,  more  than  any  other  point, 
but  that  it  is  perfectly  free  from  any  natural  determination,  or  tendency  to  any 
particular  place,  or  Body  :  That  it  may  be  determined  every  way,  without  re- 
fiflance  :  That  it  exifls  in  every  place :  That  if  there  is  no  other  caufe  to  di- 
fturb  it,  it  is  difperfed  throughout  the  whole  univerfe:  Nay,  that  naturally  it 
exifls  every  where,  in  the  fame  quantity,  and  with  the  fame  power.  All  which 
pofltions,  if  I  am  not  much  miftaken,  are  plainly  demonftrated  by  the  for¬ 
mer  Experiments 

But  in  the  fecond  place,  the  elements  of  Fire,  which  by  their  firft  property 
appear  to  be  corporeal,  feem  to  be  the  leaft  of  all  the  Bodies  that  we  are 
hitherto  acquainted  with.  For  if  they  are  truly  corporeal,  they  muft,  of  con- 
fequence,  be  exceedingly  fubtil,  fince  they  are  able  to  infinuate  themfelves  with 
fo  much  eafe  into  the  very  denfeft  Bodies,  and  p  i  fling  through  their  whole 
thicknefs,  exert  their  proper  effeCts  in  the  inmoft  penetrable  parts  of  ’em. 
If  a  very  large  fphere  of  folk!  Gold,  for  inflance,  ihould  be  expofed  to  a 
proper  Fire,  for  a  fufficient  time,  it  might  be  fo  penetrated  by  the  Fire,  as  to 
be  red  hot  to  its  very  center:  And  if  then  it  fhould  be  divided  into  two 
Hemifpheres,  there  would  appear  Light,  Heat,  and  every  known  property  of 
Fire,  in  every  point  of  their  internal  Surface.  But  again,  the  Subtlety  of  thefe 
particles  is  fo  exceeding  great,  that  amongft  all  the  Bodies  that  fall  under  our  ob- 
fervation,  there  is  not  any  one  fo  compaCt,  and  free  from  pores,  or  of  fo  large 
a  fize,  but  that  it  may  be  forced  to  tranlinit  Fire  through  it.  Every  thing  elfe, 
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of  what  kind  foever,  we  can  prevent  entring  into  the  meatus's  of  certain  Bodies: 
Air,  for  indance,  Water,  Spirits,  Salts,  Oils,  and  all  other  Subdances,  we  can  ex¬ 
clude  a  Glafs  Bolthead,  by  hermetically  fealing  it,  and  by  the  fame  means  in¬ 
clude  them  fo  that  they  fhallnot  poffibly  get  out:  Fire  alone  procures  itfelf  a 
freepaffage,  both  in  and  out,  without  any  difficulty:  Fire  alone,  both  when  it 
enters  the  Glafs,  and  quits  it  again,  exerts  thofe  effe&s  which  are  proper  and 
peculiar  to  it.  I  confefs,  indeed,  that  the  caufesof  Gravity,  and  Magnetifm,  in 
like  manner  pervade  all  Bodies,  without  having  their  proper  aftivity  diminifh- 
ed.:  But  then,  whether  thefe  depend  upon  the  emanations  of  Corpufcles,  or  a£t  in 
fome  other  way,  that  we  are  not  acquainted  with,  is  not  yet  fo  certain.  Nay, 
and  we  mud  farther  acknowledge,  likewife,  that  both  Gravity  and  Magnetifm, 
in  an  indant,  and  almoft  without  any  retardation,  penetrate  through  all  Bodies, 
in  their  full  force  and  efficacy  *,  whild  Fire  requires  fome  length  of  time  before  it 
can  pervade  thofe  that  are  very  thick:  But  hence,  certainly,  the  corporeal  na¬ 
ture  of  Fire  appears  fo  much  the  more  evident,  which  is  not  fo  manifeft  in 
the  two  former.  For  thefe  reafons,  therefore,  I  aflerted  only,  that  the  elements 
of  Fire  are  the  fmalled  of  all  the  Bodies  that  are  universally  acknowledged 
to  be  true  Bodies.  Far  be  it  from  me  to  deny,  that  the  Divine  Being  has 
in  the  material  World  created  Corpufcles  that  are  actually  more  fubtil  than 
the  Elements  of  Fire  :  This  only  1  affirm,  that  it  does  not  appear  to  the 
human  fenfes,  by  any  phyfical  effect,  that  any  fuch  Corpufcles  do  really  exift. 
But  this  infinite  Subtlety  of  the  Elements  of  Fire  appears  yet  again,  if  we 
confider,  that  the  Solidity  of  Gold  is  fo  great,  that  if  you  gild  a  piece  of 
Silver  with  a  grain  of  it,  in  fuch  a  manner,  that  the  thicknefs  of  the  golden 
foliage  {hall  be  only  T?7'-0-0- d  of  a  line  ( Ac .  Roy.  des  Sc.  1713.  10),  yet  even 
then,  when  it  is  fo  vadly  thin,  you  will  not  be  able  to  difcover  the  lead  pore 
in  it,  by  the  affidance  of  the  niced  Microfcope.  Nay,  if  you  take  a  bit  of 
Leaf  Gold,  ever  fo  fine,  and  oppofe  it  to  the  Sun,  fhining  through  a  hole 
into  a  dark  room,  it  will  not  fo  much  as  freely  tranfmit  the  Light,  but  you 
will  fee  only  a  greenifh  kind  of  cad  through  it.  And  yet  now  a  very  large 
Sphere  made  of  folid  Gold,  may  be  penetrated  through  its  great  bulk,  and 
this  prodigious  denfity,  by  the  fmalled,  as  well  as  the  greateft  Fire.  For  if, 
in  a  very  cold  feafon,  this  great  Sphere  is  expofed  a  confiderable  time  to  the 
cold  Air  ;  it  will  acquire  the  very  fame  temperature,  that  is,  it  will  receive 
the  Fire  that  is  at  that  time  in  the  Air:  But  if  it  is  then  committed  to  a  drong 
Fire,  fo  that  it  may  be  perfectly  red  hot,  and  jud  ready  to  melt,  it  will  then 
have  a  mod  intenfe  Fire  in  every  part  of  it ;  and  yet  if  it  is  then  in  this  condition 
removed  into  the  Air,  all  this  F'ire  will  foon  quit  it  again,  and  it  will  return 
to  the  common  warmth  of  the  Atmofphere.  Hence,  therefore,  it  evidently 
appears,  that  the  fmall  portion  of  Fire  contained  in  liquid  Air,  can  as  eafily 
insinuate  itfelf  into  all  the  pores  of  Gold,  as  the  mod  -intenfe  Fire  of  a  Fur¬ 
nace.  But  if  in  fuch  an  exceeding  fine  leaf  of  Gold,  now,  the  meatus's  were 
fo  very  fmall  *,  what  mud  we  think  of  them  in  this  cafe,  when  fuch  a  large 
Body  of  Gold  is  penetrated  by  Fire  through  all  its  Subdance?  Certainly,  grow¬ 
ing  hot  and  cold,  is  nothing  elfe  but  admitting  Fire  in  a  greater  or  lefs  quan¬ 
tity.  Thefe  arguments,  then,  fufficiently  demondrate  the  very  great  Subtlety 
of  Fire.  This,  however,  would  appear  yet  infinitely  greater,  if  this  opinion 
was  true,  that  the  Matter  of  Light  and  Colours  is  the  very  fame  with  that  of 
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Fire.  For  if  a  chamber  is  perfectly  darkened  all  but  one  very  fmall  hole, 
and  an  eye  that  has  been  fome  time  in  the  dark,  is  placed  diredtly  againft  it, 
it  will  then  fee  all  the  external  objedts  very  exadtly,  by  means  of  certain  diftindt 
igneous  Rays,  arifing,  and  propagated  from  every  vifible  point  of  lo  many 
different  Bodies,  and  transmitted  through  this  very  fmall  aperture,  without  any 
confufion.  If  we  confider,  now,  what  an  infinite  number  of  vifible  points  are 
feen  in  fuch  a  Hemifphere  •,  and  that  every  one  of  thefe  appears  only  by  its 
own  particular  Rays ;  the  idea  that  arifes  hence  of  the  fubtlety  of  thefe  par¬ 
ticles  confounds  the  human  underftanding.  But  again,  if  you  place  a  Sheet 
of  white  Paper  in  this  dark  room,  at  a  proper  diftance  from  the  Hole,  and 
by  means  of  a  convex  Glafs,  throw  the  Rays  upon  it,  then  all  the  objedts 
will  appear  upon  this  paper,  of  a  pretty  large  fize,  and  very  didtindtly  ;  and 
confequently  all  thefe  Rays,  and  therefore,  upon  our  prefent  fuppofidon,  all  this 
Fire  which  from  fo  many  objedts  muff  be  infinitely  great,  may  be  cdmtradted 
together  within  the  fmall  fpace  of  this  aperture.  From  thefe  confiderations, 
therefore,  it  evidently  appears,  that  the  Elements  of  Fire,  with  refpedt  to  our 
comprehenfion,  are  infinitely  fubtil. 

And  vaftiy  In  the  third  place,  thefe  very  fmall  Corpufcles,  the  ultimate  Elements  of 

(olid.  Fire,  appear  to  be  of  fuch  a  nature,  as  to  be  the  molt  folid,  perhaps,  of  all  Bo¬ 
dies.  The  fignification  of  the  term  I  make  ufe  of  is  eafily  underftood:  For 
by  a  Solid,  I  mean  only  that  extended  Being,  which  makes  an  infinite  refiftance  ; 
by  Space,  that  Extenfion  which  admits  and  tranfmits  Solids.  An  abfolute 
Solid,  therefore,  is  fuch  an  extended  Being,  where  there  is  not  the  lead  fuch 
penetrable  Space,  but  which  through  its  whole  Extenfion,  and  in  every  point 
of  it,  is  perfectly  impenetrable.  If  any  Body,  now,  is  compofed  of  particles 
thus  perfedtly  folid,  but  at  the  fame  time  fo  united  together,  that  there  are  left 
little  fpaces  between  them  that  contain  nothing  folid ;  then  it  appears  evidently, 
that  fuch  an  extended  Bulk  is  partly  Body,  and  partly  Space.  And  it  is  hence 
evident,  likewife,  that  the  fmalleft  Elements  of  all  Bodies  will  be  mod  folid ; 
and  that  when  thefe  are  afterwards  compounded  into  one  Mafs,  then,  betwixt 
thefe  Elements  thus  united  together,  but  not  touching  one  another  in  every 
point,  there  will  be  formed  fuch  Spaces  within  that  Body.  The  compound 
Mafs,  therefore,  will  be  always  full  of  pores,  and  confequently  lefs  folid  than 
the  ultimate  Elements  of  which  it  confifts  *,  and  hence,  in  this  refpedt,  the 
parts  may  be  more  eafily  feparated  from  one  another,  or  are  capable  of  a 
more  eafy  divifion.  But  again,  in  thefe  ultimate  Elements,  it  is  probable, 
that  there  are  not  any  pores,  and  that  hence  they  are  perfedtly  folid,  and  con¬ 
fequently  not  to  be  divided  by  any  other  Bodies,  but  remain  immutably  the 
fame.,  As  Fire,  therefore,  has  been  demon ftrated  to  confift  of  prodigious 
fine  Corpufcles,  if  thefe  have  any  pores,  they  muff  certainly  be  exceeding 
few,  and  confequently  thefe  Molecules  will  be  vaftiy  folid.  But  fince  impene¬ 
trable  Subftance  is  real  corporeal  fubftance  itfelf,  it  is  poffible,  that  all 
true  corporeal  Subftance,  as  fuch,  may  cohere  with  an  infinite  force  not  to  be 
difiolved  ;  but  that  the  Mafies  that  are  made  up  of  this  Subftance,  with  in¬ 
tercepted  Vacuities,  may  be  fo  far  divifible  as  they  contain  thefe  Pores  within 
them.  Fire,  therefore,  according  to  this  doblrine,  will  be  totally  corporeal, 
immutable,  incapable  of  having  its  figure  changed,  nor  liable  to  any  concre¬ 
tion  with  itfelf,  or  other  Bodies.  In  the  mean  time,  however,  it  will  poffefs  a 

power 
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power  of  vaftly  dividing  others ;  fin.ce  it  can  always  enter  the  Pores  of  the 
Bodies  to  be  divided,  exert  its  force  there,  feparate  the  concreted  Filaments 
and  Particles,  and  thus  refolve  the  Compounds  into  their  fimple  Elements,  or 
at  leaft  difpofe  the  elementary  Molecules  in  fuch  a  manner,  that  it  may  pafs 
equably  through  the  Meatus's  in  every  direction  ;  as  we  fuppofe  may  be  the 
cafe  in  Gold,  when  it  is  put  in  fufion,  which  afterwards  fuffers  very  little  al¬ 
teration  from  the  Fire.  But  if  this  vaftly  fubtil  and  folid  Fire,  now,  is  ap¬ 
plied  to  the  perfedtly  folid  Elements  of  other  Bodies,  it  then  feems  probable, 
that  it  can  induce  no  change  in  them,  but  only  put  them  in  motion  by  a 
mechanical  propulfion,  or  by  attradlion  ;  which  again  is  confirmed  by  every 
kind  of  Experiment.  Fire,  therefore,  in  refpedt  of  this  property,  effedts  the 
molt  powerful  changes  in  the  Univerfe,  whilft  of  all  Bodies  it  remains  itfelf 
the  moft  immutable. 

In  the  fourth  place,  we  conceive,  that  thefe  corporeal,  exceeding  fmall,  and  And  the  ’ 
folid  elements  of  Fire,  have  the  moft  equably  fmooth,  or  polifhed  Surface.  fmoo^eft« 
By  this  we  mean  fuch  a  one,  that  has  nothing  in  any  one  point  of  its  circumfe¬ 
rence,  which  ftands  out,  or  is  deprefs’d  more  than  any  other  part.  For  if  the 
Surface  was  rough,  or  unequal,  then  thofe  points  which  were  higheft,  would 
ftrike  with  a  greater  force  againft  the  Bodies  they  met  with  than  any  other  part 
of  the  Mafs;  and  confequently,  in  every  adtion  of  Fire,  either  upon  its  own 
Elements,  or  other  Bodies,  thofe  Particles  would  receive  the  greateft  impetus 
which  had  the  weakeft  cohefion  with  the  whole  Corpufcle  j  whence,  it  feems 
probable,  that  thefe  Particles  would  be  continually  abraded  from  the  reft  of 
the  Mafs,  and  of  courfe  the  Elements  of  Fire,  and  therefore  Fire  itfelf,  would 
undergo  perpetual  Alterations ;  which  is  contrary  to  what  has  been  already 
delivered  :  Befides,  the  vaft  folidity  of  Fire  feems  moft  confiftent  with  that 
Figure,  in  which  all  the  Particles  are  difpoledin  their  feveral  Orbs  moft  equably 
with  refpedt  to  their  common  center  ;  fince  by  this  means  they  acquire  the 
moft  immutable  form,  and  moft  powerfully  refift  every  tranfpofition  of  their 
parts.  But  farther,  if  we  confider  with  what  eafe  Fire  penetrates  into  the  Pores 
of  every  kind  of  Body,  let  it  be  applied  in  what  direction  you  will,  then  cer¬ 
tainly,  we  fhall  fee  that  the  moft  fmooth  Surface  is  requifite  that  it  may  pafs 
on  without  any  impediment  ;  which  it  does  not  at  all  feem  likely  would  be  the 
cafe,  were  it  covered  with  little  Hooks,  Points,  or  any  thing  refembling 
Down  or  Wool.  For  fince  fuch  a  vaft  number  of  little  Fires  may  be  tranf- 
mitted  perfedtly  diftindt  through  a  very  fmall  hole  into  a  dark  Chamber,  and 
that  without  the  leaft  difficulty  ;  it  is  eafy  to  conceive  how  vaftly  fmooth  the 
Surfaces  of  thefe  Elements  muft  be  in  the  points  of  contadt,  not  to  intangle, 
and  obftrudt  one  another  :  And  laftly,  the  exceeding  quick  refiedtion,  and  re- 
fradtion,  which  are  conftantly  obferved  in  the  Particles  of  Light,  and  which 
anfwer  fo  exadtly  to  the  effedts  of  a  perfedtly  fpherical  Figure,  induce  us  to  be¬ 
lieve,  that  the  Elements  of  pure  Fire  do  in  reality  poffefs  this  figure.  Hence 
therefore,  we  may  almoft  venture  to  infer,  that  the  ultimate  Particles  of  pure 
Fire  are  exceeding  fmooth  polifhed  little  Spheres. 

In  the  fifth  place,  from  our  whole  Hiftory  of  Fire,  we  infer  its  exceeding 
great  fimplicity.  By  this  we  mean  that  condition  of  Bodies,  where  every  fin- 
gle  Particle  is  perfedtly  of  the  fame  nature  with  the  whole  :  This,  therefore, 
in  Fire,  would  denote  it  to  be  of  fuch  a  Nature,  that  every  fingle  Element  of 
a  ity 
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it,  fhould  be  a  perfect  corporeal  Mafs,  without  the  leaft  intercepted  Pore,  fo  that 
every  component  Particle  fhould  be  abfolutely  alike  •,  and  hence,  perhaps,  be  a  lit¬ 
tle  folid  Sphere.  And  then  if  we  confider  a  congeries  of  thefe  Elements  together,  all 
thefe  Spherules  would  be  perfedly  the  fame.  In  thefe,  therefore,  would  confift  the 
fimplicity  of  Fire,  depending  particularly  upon  this  circumftance,  that  as  there  are 
no  Corpufcles  in  nature  fmaller  than  thefe  of  Fire,  it  is  impofilble  it  fhould 
be  compounded  of  lefs,  heterogeneous  Particles.  And  certainly,  the  ultimate 
fmallnefs,  abfoluie  folidity,  and  fpherical  figure  of  the  Elements  of  Fire,  very 
evidently  denote  this  fimplicity.  Fire,  therefore,  we  conceive  to  be  the  fimpleftof 
all  Bodies.  It  muft  be  acknowledged,  however,  that  an  abfolute  fimplicity  of 
Fire  is  repugnant  to  the  dodrine  of  the  great  Newton,  whofe  uncommon  ge¬ 
nius  feems  to  have  penetrated  almoft  beyond  the  limits  of  human  underftand- 
ing.  For  this  noble  Author,  by  an  artificial  feparation  of  one  Ray  of  Fire, 
has  divided  it  into  feven  different  ones,  not  only  perfedly  diftind  with  regard 
to  their  Colours,  but  intirely  different  in  refpedof  their  Refledion  and  Refrac¬ 
tion  ;  and  confequently,  in  thefe  three  properties,  of  a  quite  different  nature. 
And  yet,  if  we  nicely  contemplate  fuch  a  Ray  as  this,  how  fine  is  it,  and  how 
fimple?  If  the  nature  of  Fire,  and  Light,  now,  has  been  examined  by  ingeni¬ 
ous  Men  for  fo  many  ages,  and  with  fo  much  diligence,  and  the  great  Newton 
alone  of  our  age  has  made  thefe  Difcoveries  •,  who  will  pretend  to  determine 
the  farther  Improvements  that  future  ages  may  be  able  to  make  in  Natural 
Hiftory  ?  Who  knows  what  additions  may  hereafter  be  made  to  the  Newtonian 
Dodrine  ?  Certainly,  it  is  not  above  half  a  Century,  fince  all  the  Phiiofophers 
imagined  a  fingle  Ray  of  Light  to  be  fo  infinitely  fine,  that  they  unanimoufly 
afferted,  that  with  regard  to  its  thicknefs  it  was  indivifible  :  And  yet  that  in¬ 
comparable  Geometrician,  by  undeniable  Experiments  and  Arguments,  has 
evidently  demonftrated,  that  fuch  a  fingle  Ray,  is,  in  reality,  a  colledion  of 
feven  Rays,  which  are  perfedly  diftind,  and  which,  it  appears,  may  be  ap¬ 
plied  to  one  another  through  their  whole  length,  and  again  be  fo  feparated 
from  one  another,  as  to  be  always  capable  of  a  longitudinal  divifion  into  feven 
exceeding  fubtil  Filaments,  or  Rays  of  feven  different  Colours.  If,  hereafter, 
now,  this  Science  fhould  be  more  fubtly  cultivated,  and  dioptrical  Inftruments 
fhould  be  carried  to  greater  perfedion,  who  will  pretend  to  affert,  that  even 
in  thefe  fimple  Newtonian  Rays,  fome  penetrating  genius  may  not  be  able  to 
difcover  a  ftill  farther  compofition  ?  Thefe  inftances,  in  the  mean  time,  are 
fufficient  to  raife  our  higheft  admiration,  when  we  confider  the  noble  faculties 
with  which  the  Alwife  Creator  has  endued  the  human  mind,  which  being 
rightly  employ’d,  will  condud  us  to  a  difcover y  of  thofe  laws  which  were  efta- 
blifhed  for  the  formation  of  the  Univerfe.  And  certainly,  infinite  reverence, 
and  eternal  thanks,  are  juftly  due  to  that  gracious  Being,  who  by  impreffing 
his  own  Image  upon  us,  has  made  us  capable  of  diftinguifhing  truth,  and  dif- 
pofed  us  to  be  delighted  with  it,  and  to  ufe  the  utmoft  of  our  endeavours  to 
attain  it.  But  this,  however,  is  not  all  the  variety  that  has  been  obferved  in 
the  moft  fimple  Particles  of  Fire ;  for  even  in  fuch  a  fingle  Ray,  the  fame 
Newton  has  difcovered  another  diverfity  in  the  nature  of  its  oppofite  fides  ;  as 
he  found  by  accurately  viewing  the  refradion  jn  Ifland  Chryftal,  where  he  per¬ 
ceived  the  Ray  to  have  a  Power  on  one  fide,  different  from  what  it  had  on  the 
other.  And  as  in  one  Loadflone,  with  refped  to  another,  the  Pole  is  either 
attrading,  or  repelling ;  fo  likewife  in  one  and  the  fame  Ray,  there  is  a  fimi- 
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Jar  Power  with  regard  to  its  tranfparent  fubftance.  In  Fire,  therefore,  tho’ 
fo  exceeding  fimple,  there  is  difcovered  a  three- fold  variety,  i.  With  refpeft 
to  its  feven  different  elementary  Colours.  2.  On  account  of  the  very  different 
aftion  of  the  Rays  of  different  Colours,  with  regard  to  reflecting,  and  refract¬ 
ing  Bodies.  3.  In  regard  of  the  fame  diverfity  in  the  oppofite  fides  of  the  fame 
Rays,  with  refpeCt  to  this  Ifland  Chryftal.  In  this  fo  vaftly  fimple  Being,  there¬ 
fore,  we  fee  there  (till  remains  this  manifold  variety :  What  diverfity,  there¬ 
fore,  have  we  reafon  to  expeCt  in  Compounds  ?  In  the  fmalleft  Bodies, 
we  every  where  obferve  a  refemblance  of  the  greater.  Had  this  difcovery, 
which  was  referved  for  the  great  Newton  alone,  ftill  lain  in  obfcurity,  I  don’t 
doubt  but  we  fhould  all  even  at  this  time,  have  firmly  believed,  that  in  a  Ray 
of  Light  there  was  fomewhat  ultimately  fmall,  and  infinitely  fimple:  But  con¬ 
vinced  by  his  DoCtrine,  we  are  now  obliged  to  confefs,  that,  tho*  Fire  is  of  all 
known  Bodies  the  moft  fimple,  yet  even  in  this,  there  is  found  to  be  a  various 
multiplicity. 

The  fixth  property  of  this  Fire  is  its  mobility,  which  is  difcovered  to  be  fo  And  always 
great,  that  we  are  almoft  certain,  let  it  be  where  it  will,  it  is  never  abfolutely  in  motlon* 
at  reft.  And  here,  I  don’t  only  mean  that  motion,  which  is  conftantly  ob- 
ferved  in  all  Bodies  in  general  i  for  in  this  fenfe  it  is  certain,  that  there  is  not  one 
Body  in  the  Univerfe,  that  ever  for  one  moment  enjoys  a  perfect  quiet.  The 
Sun,  certainly,  the  Planets,  and  Comets,  and  their  Atmofpheres  chat  gravitate 
with  them,  are  all  whirled  about  with  very  rapid  motions :  But  thefe  are  the 
only  Bodies  that  come  under  our  obfervation.  Nothing  therefore  is  ever  at 
reft,  but  the  whole  Univerfe  is  thus  conftantly  kept  in  a  fwift  rotation,  as  the 
Creator  of  all  things  has  appointed  it.  But  there  is  yet  another  motion  which 
I  afcribe  to  Fire,  and  which  is  the  conftant  effeCt  of  its  proper  agility ;  and  this 
is  moft  evidently  demonftrated  by  undeniable  obfervations.  Let  us,  for  inftance, 
confider  Water,  when  it  is  33  degrees  cold,  and  it  will  then  be  in  its  coldeft  ftate, 
that  is,  it  will  contain  as  fmall  a  portion  of  Fire,  as  in  the  nature  of  things 
can  pofiibly  refide  in  pure  Water ;  for  if  this  fimple  Water  is  affeCted  by  a 
greater  degree  of  Cold,  it  will  not  continue  Water  any  longer,  but  will  be 
converted  into  a  Subftance  very  much  refembling  Glafs,  in  all  the  properties  of 
hardnefs,  brittlenefs,  and  pellucidity,  tho*  reducible  again  to  Water  by  a  Heat 
of  33  degrees,  whereas  Glafs,  to  make  it  run  like  Water,  requires  a  great 
deal  more  than  fix  hundred.  Hence,  therefore,  it  appears  evident,  that  Wa¬ 
ter  is  Water  only  by  reafon  of  the  motion  of  the  Fire  refiding  in  it,  and  that 
it  is  not  Water  from  its  own  nature  confidered  feparately  and  alone.  The  fame 
is  true  of  Glafs,  Fofiils,  Sulphurs,  Semi-metals,  Metals,  and  perhaps,  of  all 
other  Bodies  ;  which  appear  in  a  confident  form  in  a  fmaller  degree  of  Heat, 
as  we  obferved  juft  now  in  Ice,  but  are  put  in  fufion,  and  converted  into  a 
kind  of  Water,  if  the  fame  is  increafed  to  a  certain  degree,  which  will  be  dif¬ 
ferent,  according  to  the  various  natures  of  the  Subftance  under  examination. 

Since,  therefore,  by  Fahrenheit* s  Thermometers,  the  natural  Heat  has  been 
obferved  32  degrees  below  the  freezing  point,  hence,  we  fee  evidently,  that 
through  all  this  difference  of  32  degrees,  the  Fire  was  agitated  with  a  motion, 
that  grew  gradually  lefs,  and  left,  but  was  never  totally  deftroy’d  ;  and  there¬ 
fore,  even  at  that  time,  when  all  Animals  and  Vegetables  perifhed  through 
the  excefs  of  the  cold,  the  Fire  was  not  abfolutely  at  reft.  We  may  fafely 
affert,  therefore,  that  the  Fire  was  even  then  in  motion.  But,  as  it  has  appear- 
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ed  fince  by  the  fame  Experiment,  that  this  Fire  may  be  artificially  diminifhed 
ftill  40  degrees  more  •,  hence  we  are  now  certain,  that  Fire  in  the  greateft  pof- 
fible  natural  Cold,  is  agitated  40  degrees  more  than  it  is  in  this  artificial  one, 
and  that  again  through  every  intermediate  degree,  it  is  continually  diffolving 
fome  Bodies,  which  a  little  after,  in  a  fmaller  degree  of  Heat,  appear  of  a  folid 
confidence  :  Thefe  things  the  Experiments  referr’d  to  abundantly  demonftrate. 
Fire,  therefore,  is  perpetually  agitated  in  the  greateft  Cold,  and  ftill  gradu¬ 
ally  more  and  more  in  every  increafe  of  Heat ;  and  hence  it  is  always  in  mo¬ 
tion.  The  famous  Romer,  from  a  great  number  of  certain  aftronomical  Ob- 
fervations  carried  on  for  the  fpace  of  ten  years,  very  ingenioufly  inferred  the 
vaft  fwiftnefs  of  the  Fire  derived  from  the  Sun  to  the  Satellites  of  Jupiter ,  and 
thence  reflected  to  our  Earth  ;  for  from  thefe  data  Mr.  Hugens ,  to  whom 
this  was  communicated  by  Romer ,  evidently  demonftrates,  that  the  propaga¬ 
tion  of  it  is  fo  fwift,  that  it  moves  more  than  1,100,000,000  feet,  in  the  fpace 
of  a  Second.  See  Hugens ,  de  Lum.  p.  8,  9.  This  velocity,  therefore,  of  Fire, 
or  Light  propagated  from  the  Sun,  which  is  looked  upon  to  be  true  elemen¬ 
tary  Fire,  would  be  vaftly  great,  if  we  fuppofe  it  to  proceed  from  the  Sun, 
and  fall  upon  the  Satellites  of  Jupiter ,  and  to  be  thence  derived  to  our  Earth, 
which  feems  agreeable  to  the  Newtonian  Dodtrine.  And  if  we  fuppofe,  as 
others  will  have  it,  that  thefe  Spaces  are  perfectly  full,  yet  ftill,  the  action  of 
luminous  Fire,  be  it  what  it  will,  muft  be  communicated  with  the  fame  cele¬ 
rity.  Afterwards,  however,  the  great  CaJJini ,  and  Maraldus ,  Men  of  infinite 
induftry,  and  perfedt  Matters  of  Aftronomy,  carefully  examined  this  affair  by 
the  moft  accurate  Obfervations  of  a  great  many  years,  and  difcovered,  that 
the  opinion  of  Meflieurs  Romer  and  Hugens  was  very  far  from  the  truth. 
Mem  de  l*  Ac.  Roy.  1707.  Hijl.  p.  77.  ibid.  Mem.  p.  25.  On  this  account, 
therefore,  we  don’t  pretend  to  determine  any  thing  farther  concerning  the  ce¬ 
lerity  of  Light  from  thefe  very  fubtle  difputations  :  This,  however,  we  are 
certain  of,  that  the  communication  of  it  will  be  always  fo  much  the  fwifter,  as 
it  is  found  to  be  lefs  fucceffive. 

Do  not  ge-  In  the  feventh  place,  from  what  has  been  laid  down,  we  may  certainly  con¬ 
ned  Fire,  elude,  that  tho’  this  elementary  Fire  induces  an  infinite  number  of  changes 
upon  all  other  Bodies,  yet,  it  never  has  appeared  by  any  Experiment,  that 
any  of  them  have  ever  been  converted  by  it  into  true  elementary  Fire.  And 
hence,  it  is  not  confirmed  by  any  Obfervation,  that  Fire  is  able  to  multiply 
itfelf,  by  changing  its  own  Pabulum ,  or  any  Bodies  into  true  Fire,  by  affimi- 
lating  them  to  its  own  nature.  Certainly,  the  more  carefully  we  confider  all 
the  effedts  of  true  Fire,  the  lefs  conclufive  thofe  Arguments  appear,  which  are 
brought  to  prove  fuch  a  power  in  Fire,  or  fuch  an  aptitude  in  other  Bodies 
to  this  tranfmutation.  Hence,  therefore,  it  will  be  evidently  certain,  that  if 
Fire  itfelf  cannot  from  any  other  Matter  generate  Fire,  it  cannot  poflibly 
Or  are  gene- generated  by  any  other  Matter  For  what  caufe  can  by  any  a&ion 
rated  by  any  produce  Fire  from  a  Body  that  is  not  Fire,  if  this  cannot  be  effedt- 
s!hcrinean£' ed  by  Fire  itfelf?  In  the  whole  compafs  of  Nature,  certainly,  we  dilco- 
ver  nothing,  that,  with  regard  to  fuch  a  Power,  can  any  ways  be  compared 
with  it.  This  feems  to  be  the  grand  univerfal  Mover,  from  which  every  thing 
elfe  receives  its  motion,  all  Fluids  at  leaft,  and  perhaps  a  great  number  of  Solids; 
which  is  itfelf  never  begotten  de  novo ,  renewed,  or  refufciiated,  but  is  only 
rendered  difcernible  where  it  did  not  appear  before. 

Since, 
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Since,  therefor?,  we  are  undoubtedly  fore  of  thefe  things,  we  may  now  free-  have 

ly  afferr,  that  this  elementary  Fire  is  always,  and  every  where  the  fame  in  eve-  dlverfi' 

ry  Body  that  is  heated  by  Fire,  whatever  way  it  is  excited,  whatever  Pabulum 
it  is  fed  with,  or  by  what  contrivance  foever  it  is  fopported.  Unjuftly  therefore 
do  the  Chemifts  complain,  that  in  their  moft  fubtle  Operations,  they  cannot 
have  the  advantage  of  pure  Fire  ;  for  in  thefe,  they  imagine  the  molt  pure, 
aftral,  celeftial,  folar,  elementary,  incorruptible  Fire,  to  be  intirely  neceffary. 

But  had  they  rightly  confidered  what  has  been  already  laid  down,  they  would 
never  have  embarraffed  themfelves  with  this  needlefs  folicitude  :  For  the  Heat 
that  is  generated  in  the  Bodies  of  Animals,  Vegetables,  and  Foffils,  owes  its 
Being  intirely  to  the  very  fame  Fire  ;  and  when  it  paffes  through  a  glafs 
Veffel  into  its  cavity,  is  as  pure,  as  if  the  Veffel  had  been  expofed  to  the  moft 
lucid  Rays  of  the  brigheft  Sun.  The  Heat  of  burning  Alcohol  too,  and  fof- 
fil  Coals,  when  it  ads  upon  any  Matter  included  in  a  clean  glafs  Veffel  hermeti¬ 
cally  lealed,  if  it  is  reduced  to  the  fame  degree  with  that  of  the  Sun,  and  is 
applied  in  the  fame  manner,  will  appear  perftdly  the  lame  by  every  effed. 

Nay,  I  add  farther,  that  the  Fire  which  is  generated  by  the  fetid  putrefadion 
of  the  moft  putrid  Bodies,  when  it  has  pafs’d  through  denfe  Glafs,  is  as  pure, 
fimple,  and  fincere,  as  if  it  had  been  propagated  thither  by  the  cleareft  Sun. 

The  Heat,  therefore,  generated  by  putrefadion,  fermentation,  and  the  putrify- 
ing  Dung  of  Animals,  is  the  very  fame  as  that  from  pure  Fire.  And  hence, 

I  fee  no  difference  betwixt  the  Heat  of  Horfe  Dung  for  chemical  Operations, 
and  any  other  wha' foever,  that  is  of  the  fame  degree,  and  is  applied  in  the 
fame  manner.  In  Nature,  therefore,  we  meet  but  with  one  fort  of  Fire*  for 
both  the  elementary,  and  artificial,  are  always  the  fame. 

What  I  have  here  faid,  however,  muft  not  be  underftood  of  common  Fires;  TheFireof 
for  in  thefe  all  forts  of  Bodies  float  about  with  the  pure  Fire,  and  being  mixed 
with  it,  according  to  their  different  Natures,  and  the  alteration  induced  upon  fame,  but 
them  by  the  Fire,  affed  the  Bodies  expofed  openly  to  them  in  a  very  diffe- 
rent  manner  from  what  they  would  have  been  affeded,  had  they  been  aded 
upon  by  a  folar  catoptrical,  or  dioptrical  Foeus :  Nay,  and  very  differently  too, 
with  refped  to  their  own  proper  Nature.  But  then,  in  this  cafe,  this  various 
adion  of  Fire  does  not  depend  upon  Fire,  as  Fire,  but  upon  Fire,  and  the 
other  Corpufcles,  that  at  the  fame  time  are  agitated  with  it,  which  certainly 
makes  a  vaft  deal  of  difference,  falfly  afcribed  to  a  diverfity  in  Fire  itfelf, 
which  in  reality  appears  to  be  always  the  fame.  The  effed,  however,  of  this 
Fire  upon  other  Bodies,  is  very  different,  whilft  it  is  fopported  in  the  manner 
above  explained,  by  various  forts  of  Fuel  ;  for  by  this  means  it  ads  with 
more  or  lefs  violence,  and  even  mixes  with  them  the  Particles  of  its  Pabulum , 
which  is  agitated,  vibrated,  and  often  united  with  it. 

In  this  refped,  therefore,  the  Fire  that  is  excited  and  fopported  by  burning  with  Aico- 
Alcohol,  is  the  pureft  of  all,  and  leaft  of  all  affeds  the  Bodies  expofed  to  ho1, 
it  with  any  impurities  from  the  combuftible  Particles. 

The  next  pure  to  this,  is  that  which  is  fed  with  Oil  often  diftilled,  efpeci-  with  the 
ally  from  a  fixed  alcaline  Salt,  and  hence  rendered  exceeding  fine,  fimple,  fob-  Pureft  0lls* 
til,  and  limpid,  like  Alcohol.  Under  this  head  come  the  native  Naptha  and 
Petroleum ,  which  are  endued  with  the  fame  property. 

Next  to  this  follows  the  Fire  of  well  prepared  Charcoal.  Then  that  of 
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pure  Wood  ;  which  is  fucceeded  in  purity  by  that  from  Bituminous  Turfs. 
And  thefe  are  of  two  forts,  the  one  found  in  Heaths,  where  the  upper  Surface 
being  pared  off,  affords  a  pure  Fuel;  the  other  which  is  made  from  a  wet, 
black,  fat  Mud,  which  being  dug  out  of  proper  Pits,  and  then  dried  in  the 
Sun,  is  divided  into  Parallelipipeds :  Thefe  yield  a  noble,  wholefome,  fteady 
Fire,  which  the  illustrious  Boyle  was  formerly  fo  mightily  pleafed  with. 

When  this  Turf  is  burnt  ’till  it  is  perfectly  red  hot  quite  through,  and  no  lon¬ 
ger  emits  any  vifible  Smoke,  if  you  then  extinguifh  it,  it  affords  a  Coal, 
which  when  it  is  dry,  takes  fire  with  a  vaft  deal  of  eafe,  and  is  exceeding  fit 
for  a  great  many  purpofes  ;  for  it  produces  no  Smoke  or  difagreeable  Smell, 
continues  to  burn  a  long  while  of  itfelf  when  once  it  is  kindled,  and  yields  the 
moft  equable  Fire  of  any  thing  we  know  of. 

To  thefe  more  compound  Fuels  belong  like  wife  the  Foffil  Coals,  which  con- 
fifl  of  an  Oil  like  the  Foffil  Oil  of  Naptha  or  Petroleum ,  and  another  Matter 
that  will  vitrify. 

And  laftly,  the  dry’d  Dung  of  fome  forts  of  Animals.  The  vaft  variety 
therefore  that  is  obferved  to  happen  fo  often  from  the  adtion  of  Fire  in  its  phy- 
fical  effedts,  muft  be  afcribed  intirely  to  the  different  nature  of  the  Pabulum 
it  is  fed  with :  This  may  be  confirmed  by  abundance  of  Examples,  but  one 
or  two  will  make  it  fufficiently  evident.  Wood,  for  inftance,  or  Turf,  when 
they  burn  in  the  open  Air,  emit  a  Smoke  that  is  not  very  pernicious,  only  ma¬ 
king  the  Eyes  fmart,  and  affedting  the  Lungs  in  fuch  a  manner  as  to  provoke  a 
Cough  ;  and  yet,  if  you  convert  either  of  thefe  into  Coal  in  the  manner  above- 
mentioned,  and  then  dry  it  thoroughly,  and  fet  it  on  fire  and  let  it  burn  ’till 
it  is  perfectly  red  hot,  there  will  arife  from  thefe  Coals  a  very  fine  invifible 
Fume,  which  in  a  clofe  place  is  very  quickly  fatal  to  all  forts  of  Animals. 
And  in  this  affair  there  is  fomething  very  remarkable  ;  for  it  appears  by  Ex¬ 
periment,  that  if  you  take  an  Animal,  and  put  it  under  a  large  Glafs,  and 
draw  fome  of  the  Air  out,  but  not  fo  much  but  that  the  Animal  might  live 
in  it  for  fome  time  ;  then,  if  by  the  help  of  a  Pipe  you  convey  the  external 
Air  into  the  Glafs,  in  fuch  a  manner  as  to  make  it  pafs  through  fmoaking 
Coals,  it  will  not  deftroy  the  Animal  ;  and  yet  if  the  fame  paffes  through  Coals 
that  are  perfectly  red  quite  through,  it  will  be  inftantly  fuffocated.  And  very 
often  too,  there  is  fome  very  extraordinary  power  communicated  to  Fire  by 
the  Air,  as  we  fee  evidently  in  an  Experiment  related  by  that  famous  Writer 
of  America ,  d  Cofta.  For  he  tells  us,  that  the  native  Silver  that  is  dug  out  of 
the  richeft  Mines  of  Peru ,  cannot,  fo  long  as  it  adheres  to  its  Ore,  be  melted 
by  the  ftrongeft  Fire  that  can  be  raifed  by  the  largeft  Bellows  ;  and  yet  if  this 
Fire  is  blown  up  by  an  artificial  Wind  procured  by  the  fall  of  cold  Water, 
and  convey’d,  and  forcibly  diredted  upon  it  by  proper  Inftruments,  the  fufion 
of  the  Silver  is  foon  obtain’d  without  any  difficulty  :  Thefe,  therefore,  and 
many  other  inftances,  fufficiently  point  out  to  us,  how  very  circumfpedt  we 
ought  to  be,  if  we  would  rightly  underftand  the  adtiort  of  Fire  upon  other 
Bodies,  fince  the  minuteft  circumftances  very  often  make  a  great  deal  of  dif¬ 
ference  with  regard  to  the  event.  There  are  a  few  things  in  our  Hiftory  of 
Fire  ftill  remaining  to  be  confidered,  which  will  hereafter  be  of  very  great 
fervice  in  our  chemical,  inquiries.. 
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In  the  firft  place  then,  don’t  let  us  be  led  away  by  that  vulgar  opinion,  that  Fir.eisnot# 
Fire  is  a  univerfal  folvent  of  all  Bodies :  That  it  diffolves  a  great  many,  indeed,  solvent)1 
we  readily  allow  ;  but  at  the  fame  time  we  muft  deny,  that  it  has  this  effedt  up¬ 
on  all.  Nay,  upon  the  very  fameobjedt,  in  different  degrees  of  it,  we  fee  it  adts 
in  a  quite  different  manner.  If  you  put  fome  Mercury,  for  inftance,  into  a 
Bolthead,  and  apply  a  gentle  Fire  to  it  at  firft,  and  afterwards  gradually  increafe 
it,  it  will,  in  length  of  time,  be  converted  into  a  various-colour’d  Powder, 
fomething  of  a  fixed  nature,  and  fcarcely  mifcible  with  any  Liquor  and  yet, 
if  you  apply  as  ftrong  a  Fire  to  it  at  firft,  as  you  did  at  laft,  it  will  all  imme¬ 
diately  evaporate.  And  farther,  if  the  Mercury  thus  fixed  by  a  gentle,  and 
gradually  increafed  Heat,  is  at  once  expofed  to  a  ftrong  Fire,  it  will  again  be¬ 
come  totally  volatile ;  fo  that  we  fee  plainly,  what  the  Fire  effedts  in  one  degree, 
it  deftroys  in  another. 

In  the  fecond  place.  Fire  is  not  fo  pure  a  diffolvent,  as  to  extradl  from  Bodies  Nor  divide* 
only  thofe  parts  that  exifted  in  them  before ;  for  at  the  very  fame  time  that 
it  feparates  fome  parts,  it  mixes  others  together.  Nothing  can  be  more  evident  conftituent- 
than  this  in  many  inftances.  Antimony,  if  it  is  expofed  to  a  ftrong  dioptri-  Parts> 
cal,  or  catoptrical  Focus ,  emits  a  vaft  quantity  of  Fumes,  and  yet,  at  the 
fame  time,  has  fo  large  a  number  of  other  Corpufcles  united  and  fixed  with 
its  Calx ,  that  it  confiderably  increafes  in  its  bulk.  If  Lead,  by  the  fame  me¬ 
thod,  is  converted  into  Minium ,  there  rifes  likewife  from  this  abundance  of 
noxious  Vapours,  and  yet  the  Calx  acquires  a  confiderable  addition  to  its 
weight.  In  Corals  too,  calcined  by  a  ftrong  and  long  continued  Fire,  their 
weight  is  in  the  fame  manner  augmented.  And  laftly,  if  Mercury,  that  is  by 
a  particular  Art  purified  by  the  help  of  Metals,  is  digefted  for  a  long  time 
in  a  glafs  Bolthead,  it  will  be  converted  into  a  fixed  Powder,  and  a  very  final! 
portion  of  good  Metal,  with  an  increafe  of  its  original  weight. 

Thirdly,  from  fome  forts  of  Bodies  it  produces  nothing  new,  but  leaves  them  Nor  effiea- 
without  any  confiderable  alteration.  Gold,  for  inftance.  Silver,  OJleocollay  Glafs ,  jXf/atf1" 
the  Selenitisy  Talc ,  and  Virgin  Sand,  are  not  feparated,  either  into  their  Elements,  Bed*-, 
or  other  Subftances,  by  the  fimple  application  of  Fire.  Confult  VanHelrnonl  in 
various  places,  and  Boyle  in  his  Sceptical  Chemijl ,  from  p.  io.  to  33- 

In  the  fourth  place,  there  are  everywhere  to  be  met  with,  great  numbers  of  Tho’they- 
Bodies,  from  which  it  is  impoiftble,  by  the  help  of  Fire  alone,  apply  it  in  what  «EWe 
manner  you  will,  to  feparate  different  Subftances,  though  we  certainly  know,  means, 
that  Bodies  of  quite  different  natures  enter  into  their  compofition  ;  nay,  and  can 
readily,  by  theaftiftanceof  bther  Inftruments,  refolve  them  inco  their  conftituent 
Parts.  A  great  many  fuch  Bodies  we  find  taken  notice  of  among  the  learned  ; 
our  prefent  Subject  leads  us  to  mention  a  few  of  them.  Gold,  Silver,  and  Cop¬ 
per  being  melted  together,  and  thus  intermixed  with  one  another,  produce  a 
Mafs,  from  which  the  power  of  Fire  will  not  eafily  feparate  again  thefe  three 
fimple  Metals.  If,  with  twenty  times  the  quantity  of  good  Lead,  you  manage 
this  Mixture  according  to  Art,  in  an  Affaying  Furnace,  you  will  foon  very  ac¬ 
curately  feparate  the  Copper,  and  there  will  remain  a  pure  Mafs  of  Gold  and 
Silver.  Apply,  now,  to  this  whatfoever  Fire  you  pleafe,  the  Silver  will  con- 
ftantly  remain  united  with  the  Gold  ;  nay,  and  in  fuch  a  manner,  that  the  very 
le.if  Particle  of  this  Mixture  will  always  contain  the  fame  Proportion  of  Gold 

am.  Silver,  as  was  in  the  whole  piece.  But  if  you  then  throw  this  Mafs  into 
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pure  Spirit  of  Nitre,  the  Spirit  will  intireiy  diffolve  every  Particle  of  the  Silver 
without  the  lea  ft  remainder,  and  the  Gold  will  lie  at  the  bottom  of  the  VefTel,  in 
form  of  a  black  Powder.  The  Silver,  then,  which  is  thus  feparated  fiom  the 
Gold,  and  refides  in  the  Spirit  of  Nitre,  you  will  not  be  able  to  feparate  again 
totally  from  the  Spirit,  without  a  good  deal  of  difficulty  ;  for  if  you  call  in 
Fire  to  your  affiftance,  the  Mafs  will,  by  the  application  of  this,  at  laft  grow 
dry,  and  become  the  Lapis  infernalis ,  in  which  the  Acid  of  the  Nitre  very  tena- 
cioufly  adheres  to  the  Silver,  and  runs  with  it  in  the  Fire  without  any  Fumes, 
in  the  fame  manner  as  if  it  was  one  fimple  melted  Metal  ;  but  now,  if  into  this 
Solution  of  Silver  by  the  Spirit  of  Nitre,  you  immerge  fome  thin  Plates  of 
Copper,  then  the.whole  Subftance  of  the  Silver,  without  any  remainder,  will  be 
difengaged  from  the  Spirit  of  Nitre,  and  every  thing  elfe,  and  lightly  adhere  to  the 
copper,  from  which  being  fhook  off  to  the  bottom  of  the  VefTel,  and  then  waffl¬ 
ed  with  Water,  you  will  obtain  your  Silver  again,  in  the  greateft  purity:  So  that 
here  we  fee,  likewife,  what  the  Power  of  Fire  was  not  able  to  effedft,  is  brought 
about  by  fome  other  means.  It’s  needlefs  to  make  mention  of  the  Sulphurs  that 
are  mixed  among  the  metalline  Glebes,  which  adhere  to  them  in  fuch  a  manner, 
that  they  either  keep  melted  with  them  in  the  Fire,  or  elfe  carry  ’em  off  with 
them  into  the  Air.  How  unfuccefsful,  and  with  what  difadvantage,  have  the 
Metallurgies  endeavoured,  by  the  help  of  Fire,  to  diffipate  the  volatile  Sulphur, 
that  the  Metal  might  remain  pure  at  the  bottom  of  the  Cupel  ?  And  yet  if 
with  thefe  you  mix  fome  fixed  alcalious  Salt,  or  Iron,  which  in  the  Fire  greedily 
unites  with  Sulphur,  or  any  abforbent  Powders  made  of  thefe  or  the  like  materi¬ 
als,  as  foon  as  ever  the  Sulphur  has  abforbed  thefe  additional Subftances,  and  united 
them  with  itfelf,  it  produces  fome  fulphureous  Sconce ,  and  gives  you  the  pure 
metalline  Glebe  at  the  bottom.  Examine  Antimony,  and  whenever  it  is  pure, 
it  appears  to  be  homogere  jus.  Manage  it  by  Fire,  in  what  manner  you  pleafe, 
and  it  will  either  be  intireiy  carried  up  in  Fumes,  or,  if  the  Fire  is  gentle,  will 
totally  remain  in  it.  But  if  you  mix  with  it,  now,  Tartar  and  Nitre,  or  Iron 
and  Nitre,  and  then  fet  it  on  fire,  the  external,  fulphureous  Part  will  be  imme¬ 
diately  feparated,  and  the  metalline  Mafs  will  be  left  behind,  intire,  ponderous, 
and  homogeneous.  If  you  put  the  fame  Antimony  into  Aqua  Regia,  the  Sulphur 
will  be  caft  out  unaffected  by  the  Acid,  whilft  the  Aqua  Regia  fiezes  upon  the 
metalline  part,  and  unites  it  with  itfelf.  Sal  Ammoniac^  which  is  truly  a  com¬ 
pound  Subftance,  in  a  greater  degree  of  Heat,  rifes  totally,  and  without  fe- 
paration  *,  in  a  lefs  too,  continues  undivided  *,  and  yet,  by  an  addition  of  a  fixed 
alcaline  Salt,  it  is  very  readily  refolved  into  a  fixed  Sea  Salt,  and  a  volatile  animal 
one.  Mercurius  Sublimatus  Corrofivus,  if  it  is  fora  long  time  expofed  to  the  Fire, 
continues  compounded  of  the  acid  Spirit  of  Salt,  and  Mercury  •,  but  is  freed  from 
its  Acid  by  mixing  with  it  Iron  or  Alcatis.  Chemiftry  every  where  furnifhes  us 
with  numberlefs  Inltances  of  the  fame  kind* 

In  the  fifth  place,  it  deferves  our  notice,  that  thofe  parts,  which  are  fepa¬ 
rated  by  Fire  from  compound  Bodies, how  carefully  foever  you  apply  it,  are  not 
in  reality  fimple  Subftances,  but  are  varioufly  intermixed  with  one  another.  If 
you  examine,  for  inftance,  the  fimple  Waters,  that  are  drawn  by  Fire,  does  not 
the  odour  at  firft  drawing,  and  the  Turbidnefs,  putrid  Smell,  and  flirnynefs  they  na¬ 
turally  acquire  in  keeping,  make  it  evident,  how  much  they  are  ftill  compound¬ 
ed,  fince  none  of  thefe  things  are  ever  obferved  in  pure  Water  ?  Confider  the 
2  Spirits, 
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Spirits,  and  you  will  find  that  they  confid  of  a  Water  and  Salt,  fo  intimately 
united  together,  that  it  is  not  poflible  to  feparate  them  by  any  Art,  except  by  the 
joint  afiidance  of  fixed  Salts  and  Fire.  But  what  fhall  we  fay  of  the  Oils?  The 
common  Chemids  look  upon  thefe,  as  mod  fimple,  pure,  fulphureous  Elements ; 
but  the  top  maders  in  the  Art  make  it  evident,  that  thefe  too  are  remarkably 
compounded  of  various  Subdances.  For  in  thefe  there  is  that  inflammable 
Element,  of  which  we  have  fo  particularly  treated  above,  a  great  deal  of  Wa¬ 
ter,  and  fome  quantity  both  of  Salt  and  Earth,  intimately  united  together. 

And  ladly,  as  for  the  Earth  that  is  extracted  by  Fire  from  compounded  Bodies, 
what  a  vad  deal  of  trouble  is  required  before  it  can  be  obtained  perfectly  pure? 
Certainly  it  is  always  tenacious  of  fome  fixed  Salts,  even  till  it  begins  to  be 
converted  into  Glafs. 

In  the  fixth  place,  it  appears  by  abundance  of  Experiments,  that  the  com-  Nay,  and  it 
pofition  of  Bodies  is  as  much  affeCted  by  the  aCtion  of  Fire  as  their  feparation  ;  B°0^unds 
for  it  unites  the  mod  different  Bodies  fo  intimately  together,  that  the  new 
formed  Subdance  appears  perfedly  fimple,  and  is  not  liable  to  any  alteration 
from  its  power  afterwards.  For  Sand,  we  know,  by  being  calcined,  melted, 
and  intimately  mixed  with  a  fixed  Alcali,  by  the  force  of  an  intenfe  Fire,  pro¬ 
duces  Glafs,  which  is  then  fo  fimple  in  the  whole,  and  every  part,  that  wefcarce 
know  any  thing  more  fo,  or  harder  to  be  diffolved,  fince  it  can  be  feparated  in¬ 
to  its  fimple  parts  by  no  other  means,  than  by  melting  it  with  a  great  quantity  of 
fixed  Salt,  that  it  may  become  of  a  faline  nature,  and  then  pouring  an  Acid 
upon  it,  by  which  means  an  exceeding  fubtil  powder  of  Sand  will  be  precipitated 
from  it.  The  various  kinds  of  Soap  demondrate  the  fame  thing.  The  didilla- 
tions  of  Aq.  Regia  evidently  confirm  it  likewife ;  as  well  as  the  artificial  mix¬ 
ing  of  Metals.  But  what  need  is  thereof  more  indances ?  Does  not  univerfal 
nature  make  ufe  of  Fire,  as  its  principal  indrument  in  the  production  of  its 
compound  Bodies  ?  What  Compound  is  generated,  either  in  the  animal,  vege¬ 
table,  or  foflil  Kingdom,  that  does  not  owe  its  origin  to  a  foft,  digeding, 
difpofing,  compounding  Fire  ?  Certainly,  the  gentle  and  fteady  aCtion  of  that 
grand  mover,  Fire,  feems  to  be  the  principal  caufe  that  every  where  brings 
about  the  mod  drict  and  intimate  union  j  nay,  even  fo  much,  that  it  may  be 
doubted,  whether  Fire  is  mod  efficacious  in  the  compofition  of  Bodies,  or  in  their 
diflfolution.  Without  difpute,  it  hath  a  vad  effeCt  in  both. 

In  the  feventh  place,  it  ought  particularly  to  be  taken  notice  of,  that  the  ve-  And 
ry  fame  Fire,  if  it  is  applied  in  different  degrees,  will  in  one,  compound  thofe  fepa  rates  the 
Bodies,  which  it  will  again  refolve  in  another.  This  the  Chemifts  have  frequent-  ComPounds* 
ly  learned  to  their  cod,  for  when  they  have  fpent  years  in  fixing  Mercury  by  a 
gentle  Fleat,  fucceffively  increafed  through  various  degrees,  and  by  this  means 
have  obtained  a  red  powder,  which  remained  a  good  while  fixed  in  the  Fire, 
they  have  found  that  at  lad,  when  the  Fire  was  rendered  intenfe  by  the 
affidance  of  Bellows,  it  has  been  diffipated  into  the  Air  i  and  thus  being  difap- 
pointed  of  their  expectations,  have  experienced,  that  Fire  feparates  in  one  de¬ 
gree,  what  it  before  united  in  another. 

But  eighthly,  the  very  fame  degree  of  Fire  applied  to  the  fame  Bodies  in  dif-  Afhvariouf- 
ferent  circumdances,  produces  effeCts  that  are  furprizingly  different,  and  that 
particularly,  according  to  the  various  admiflion  of  the  Air  in  the  operation.  Air. 
rI  he  famous  Hook  took  a  Coal,  and  by  means  of  a  Cover  that  fcrewed  on, 

perfectly 
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perfectly  inclofed  it  in  an  iron  box.  In  this  manner  he  expofed  it  to  a  very 
ftrong  Fire,  for  a  confiderable  time,  and  yet  when  he  took  it  out,  the  Coal, 
by  fuch  a  violent  adtion  of  the  Fire,  was  not  burnt  up.  See  his  Life  in  his  Pojlhu - 
vious  Works ,  p.  21.  Hence  this  ingenious  Philofopher  inferr’d,  that  the  Air  is 
a  menjlruum ,  which,  being  agitated  by  Fire,  will  diffolve  all  fulphureous 
Bodies,  fince  Fire,  without  the' afliftance  of  the  Air,  is  not  able  to  effedt  it. 
The  fame  thing  Van  Helmont^  in  his  Diftillations,  had  formerly  obferved  in  his 
fixed  Coal.  And  Rapin ,  Receuil  des  Machines ,  p.  25,  26.  And  when,  before 
you  here,  I  put  fome  Shavings  of  Guaiacum  into  a  Retort,  and  urged  them  with 
a  very  ftrong  Fire  fora  long  while  together,  there  remained  at  laft,  as  I  told 
you,  fome  black  Ftvces ,  that  ft  ill  retained  an  Oil,  which  the  utmoft  force  of  the 
Fire  was  not  able  to  force  out  of  the  Retort.  But  when  this  powdered  Coal  was 
laid  in  a  large  Dilh,  and  examined,  by  dropping  a  fpark  of  Fire  into  it,  then 
the  black  Oil  was  immediately  confumed  with  an  aromatick Smoke,  that  fmelled 
like  Cedar,  and  the  Shavings  were  turned  into  in fipid  white  Allies.  Camphire, 
if  it  is  fet  on  fire  in  the  Air,  will  intirely  confume,  though  it  fwims  in 
Water  ;  and  yet  if  you  expofe  it  to  the  Fire  in  a  clean  glafs  vefiel,  with  an 
Alembic  over  it,  it  will  melt  and  rife  into  the  Alembic,  and  there  harden 
into  the  fame  Camphire  again  without  any  alteration.  And  though  you  repeat 
this  a  good  many  times,  the  event  will  be  ftill  the  fame.  May  not  Sulphur 
be  fublimed  a  hundred  times  in  a  clofe  Vefiel,  and  flill  remain  the  fame  Sul¬ 
phur  ?  And  yet  if  during  the  fublimation,  there  happens  to  be  a  crack 
any  where,  fo  that  the  Air  can  have  a  communication  with  the  melted  Sul¬ 
phur,  it  immediately  takes  fire,  and  is  inftantly  refolved  into  a  blue  Flame 
and  an  acid  Fume.  Amber,  if  you  fet  it  on  fire  in  the  open  Air,  almoft 
totally  burns  away,  and  fupports  Flame  and  Fire  }  but  if  you  urge  it  in  a 
Retort  with  the  ftrongeft  degree  of  Fire,  but  gradually  increafed,  you  will 
force  into  the  Receiver  a  Water,  Spirit,  a  volatile  acid  Salt,  an  Oil  of  various 
forts,  and  with  the  laft  degree  will  make  the  whole  fubftance  of  the  Amber 
come  over  the  neck  of  the  Retort ;  as  I  have  frequently  myfelf  experienced. 
Fire,  therefore,  when  it  a<fts  upon  inflammable  fubftances,  without  Air,  or  with 
Air  that  ftagnates,  and  is  without  motion,  produces  very  different  effects  from 
what  it  does  in  other  circumftances. 

And variouf-  Ninthly,  and  laft ly,  the  fame  Fire  applied  to  the  very  fame  Objedt,  but  in 

degwe^rlOUS  different  degrees,  is  very  various  in  its  Operation  ;  as  appears,  likewife,  by 
Experiments.  Take,  for  inftance,  the  frefh  White  of  an  Egg,  put  it  into  a 
clean  Vefiel,  to  which  there  is  a  free  admifiion  of  the  Air,  and  let  it  be 
expofed  to  92  degrees  of  Heat,  in  Fahrenheit's  Thermometer,  and  it  will  in 
a  little  time  be  refolved  into  a  Liquid,  that  grows  continually  thinner  and 
thinner,  becomes  fanious,  fetid,  and  putrid,  and  at  laft  runs  juft  like  Water, 
nor  will  be  coagulated  by  the  Heat  that  makes  Water  boil  5  and  thus  it  is 
converted  into  a  moft  putrid.  Volatile  Alcali:  But  now,  if  the  fame  White 
of  Egg  is  expofed  to  200  degrees  of  Heat,  in  the  fame  Thermometer,  it  is 
immediately  changed  into  a  white,  folid,  fcifiile,  infipid  Mafs,  exhales  a  large 
quantity  of  inodorous,  infipid  Water,  and  at  laft  there  remains  at  the  bottom 
an  exceeding  hard,  brittle,  pellucid,  infipid,  inodorous  Subftance,  that  may 
be  kept  for  years  without  any  alteration  :  And  again,  the  fame  White  being 
urged  by  a  Fire  of  400  degrees,  in  a  glafs  Retort,  yields  a  Phlegm,  Spirits, 

fetid 


Theory  of  the  A  R  T.  241 

fetid  Oils,  an  oily,  fetid,  alcaline,  volatile  Salt,  and  an  exceeding  black  Coal 
that  is  furprizingly  puffed  up  by  the  Fire.  But  there  would  be  no  end,  Gentle¬ 
men,  fhould  I  go  about  fully  to  explain  the  nature  of  the  power  of  Fire.  Let 
it  fuffice  at  prefent,  that  I  refrefh  your  memories  with  a  fhort  abftraft  of  this 
Dodtrine,  as  it  has  been  already  delivered,  viz.  that  the  adtion  of  Fire,  as 
it  may  be  varied  under  all  the  circum fiances  above  mentioned,  is  capable,  as 
a  concurring  caufe,  of  producing  the  greateft  part  of  the  phyfical  effedts  that 
fall  under  our  obfervation.  It  can  alter  Concretes  in  their  Figures,  and  Co- 
hefions ;  but  in  fuch  a  manner,  however,  that  a  difference  in  the  Concretes 
produces  a  variety,  with  regard  to  this  power  ;  for  Fire  is  never  able  to  pro¬ 
duce  the  fame  thing  from  different  Bodies,  but  fome  certain  things  from  par¬ 
ticular  ones  ;  and  then,  befides,  there  will  be  yet  a  farther  difference,  accords 
ing  to  the  various  order,  degrees,  and  application. 

Our  Differtation  of  Fire,  Gentlemen,  is  thus  then  at  length  fo  far  advanc-  ofdirtin- 
ed,  that  we  are  now  able  to  treat  of  that  knowledge  of  Fire,  confidered  as  ^ain.8  and 
prefent,  and  operating  in  a  particular  place,  which  an  Artift  ought  to  be  ac-  Fire.v  ; 
quainted  with,  in  order  to  know  how  to  direct  and  keep  up  fuch  a  Fire,  in  a 
given  place,  as  is  proper  for  the  inducing  fuch  and  fuch  changes  in  certain 
Bodies.  This  dodtrine  was  laid  down  by  the  ancient  Chemifts,  and  is  at 
prefent  almofl  brought  to  its  greateft  perfedtion  by  means  of  thofe  beau¬ 
tiful  Thermometers  of  the  ingenious  Fahrenheit.  It  was  their  opinion,  that 
the  power  of  Fire  might  be  conveniently  enough  reduced  to  four  degrees,  and 
that  this  diftindtion  was  fufficient  for  the  exercife  of  their  Art :  Of  this  mat¬ 
ter,  however,  they  gave  us  but  a  very  obfcure  Account :  Nor  have  the  mo¬ 
derns  made  any  confiderable  additions.  Let  us,  therefore,  Gentlemen,  un¬ 
dertake  this  point,  and  call  in  Art  to  our  affiftance,  but  Art  that  is  formed 
upon  Nature. 

The  firft  degree,  then,  of  Chemical  Fire,  I  call  that,  within  the  compafs  Thefirftdo- 
of  whichNature  brings  about  the  work  of  Vegetation  in  Plants,  and  by  which 
the  Chemical  Art  imitates  the  fame.  This  begins  from  the  greateft  degree  of 
Cold,  viz.  Number  1.  in  Fahrenheit’s  Thermometer,  and  ends  at  the  degree 
80:  For  through  all  the  degrees  contained  betwixt  thefe  limits.  Vegetables  of 
one  kind  or  other  give  plain  indications  of  Life  and  Vigour.  Don’t  you, 
in  the  moft  piercing  cold,  fee  the  bitter  mofies  growing  upon  the  barks  of 
Trees,  and  indeed  fcarcely  at  any  other  time?  Don’t  the  Fir,  the  Juniper,  the  orien¬ 
tal  Larch-tree,  the  Cedar,  the  Pine,  theSavine,  the  Yew,  and  the  Arbor  vita,  retain 
their  verdure  in  the  fharpeft  Winter  ?  Not  to  mention  the  Sea  Moffes,  the  Land 
Mofies,  the  Black  Hellebore,  the  Hepatica  Nobilis ,  the  Snow-drop,  the  Winter 
Wolf-bane,  the Baftard  Hellebore,  and  others;  which  in  the  hardeft  Winters 
put  out  Leaves,  flower,  generate,  conceive,  and  bring  forth,  notwithftanding 
the  check  one  would  imagine  they  fhould  receive  from  the  intenfenefs  of  the 
Cold.  In  fhort,  if  you  carefully  examine  all  the  Plants  that  we  are  at  pre¬ 
fent  acquainted  with,  by  the  degrees  of  Heat  contained  within  the  bounds 
here  defcribed,  you  will  find  fome  Plant  or  other  that  comes  to  its  maturity 
in  almoft  every  one  of  thefe  intermediate  degrees. 

Hence  it  appears  very  probable,  that  the  Chemift,  by  a  well  managed  de-  The  re¬ 
gret  of  Heat,  may  in  his  artificial  Stoves  imitate  that  power  of  Fire,  which  Na- 
ture  makes  ufeot  in  the  generating  of  Vegetables,  fo  as  by  gentle  degrees  to 
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proceed  to  cherifti  the  Plants,  and  not  to  deftroy  them.  If  you  defire  to  ex¬ 
cite  fuch  a  Heat  as  this,  upon  a  proper  furnace  place  a  veflfel  full  of  Water, 
in  which  difpofe  a  Thermometer,  and  then  you  may,  by  increafing  or  leffen- 
ing  the  Fire,  eafily  reduce  the  Water  to  that  temperature  which  is  for  your 
purpofe.  When  the  Water  is  thus  found  to  be  fufficiently  warm,  put  the  Body 
you  would  make  the  Experiment  upon  in  a  glafs  VefTel,  and  fet  it  in  the  Wa¬ 
ter,  which  by  this  means  will  communicate  to  it  a  proper  degree  of  Heat.  Is  it 
not  very  probable  now.  Gentlemen,  that  this  degree  of  Heat  is  the  beft  fuited 
to  impregnate  Oils  with  the  choice  Spirit  of  fome  Vegetables,  without  diflipat- 
ing  the  moft  precious  Part?  If  one  wanted,  for  inftance,  to  impregnate  an 
Oil  with  the  moft  fragrant  Spirit  of  Rofes,  what  method  is  more  likely  to  fuc- 
ceed,  than  the  taking  Tome  Rofes,  gathered  in  the  morning,  and  digefting  them 
with  fome  pure,  inodorous,  and  almoft  infipid  Oil  of  Olives,  in  a  tall  Bolthead, 
in  56  degrees  of  Heat?  Such  a  Heat  certainly  will  fo  unite  and  intangle  the  Spi¬ 
rit  of  the  Rofes  in  the  vifcidity  of  the  Oil,  that  it  will  not  be  eafily  difengaged 
again,  but  will  produce  a  moft  fragrant  Balfam.  And  if  you  would  inrich  the 
moft  liquid  Alcohol  with  the  ch-oiceft  Spirit  of  Saffron,  make  ufe  of  the  very 
fame  degree  j  for  with  a  lefs  you  will  fcarcely  extraCt  it  from  the  Subftance  of 
the  Saffron  ;  with  a  greater,  you  will  diffipate  thofe  particles  which  are  moft  vo¬ 
latile.  There  are  but  few  who  have  a  right  notion  of  this  Affair;  thofe,  how¬ 
ever,  who  are  beft  acquainted  with  thefe  things,  know  it  to  be  true.  By  this 
caution  in  the  management  of  the  Fire,  it  is  certain,  there  are  incomparable 
Medicines  prepared,  which  become  good  for  nothing,  if  you  increafe  it  beyond 
its  proper  bounds. 

Jh^cond  The  fecond  degree  of  Fire  may,  I  think,  be  moft  conveniently  meafured  by 
the  Heat  that  is  at  fome  time  or  other  obferved  in  healthy  Bodies.  This,  in  its 
lowed:  State,  isfuppofed  to  begin  at  the  40th  degree,  in  Fahrenheit's  Thermome¬ 
ter,  and  in  its  greateft  height,  to  rife  to  about  94.  Within  this  compafs  Ani¬ 
mals  feem  to  be  capable  of  fubfifting,  if  their  humours  have  any  degree  of  Heat 
in  them,  that  is  contained  between  thefe  Limits.  There  are  fome  kinds  of  In¬ 
fects  that  live  with  a  very  fmall  degree  of  Heat  in  their  vital  Juices,  and  nothing 
feems  to  me  more  furprizing,  than  that  the  Embryo's  in  the  Eggs  of  Caterpillars 
(which  they  lodge,  when  they  are  impregnated,  in  a  vifcid  matter  circularly  difpofed 
round  fmall  twigs)  fhould  remain  lecure  in  their  little  Nefts,  during  all  the  fe- 
vere  Winter  of  the  Year  1709,  and  the  very  lharp  one  of  the  prefent  1729: 
For  notwithftanding  every  body  would  be  ready  to  imagine,  that  they  muft 
have  perifhed  through  the  extremity  of  the  Froft,  yet  by  the  kindly  influence  of 
the  warmth  of  the  approaching  Spring,  we  faw  the  Worms  able  to  difengage 
themfelves  from  their  Eggs,  and  thus  make  it  appear,  that  they  had  ftood  out 
againft  the  great  feverity  of  the  weather.  Fifties  too,  belonging  both  to  Seas 
and  Rivers,  that  have  Gifts  inftead  of  Lungs,  live  and  keep  moving  continu¬ 
ally  in  Water  that  is  34  degrees  warm  ;  and  if  the  Heat  of  it  is  increafed 
from  hence  as  far  as  60  degrees,  and  better,  they  are  ftill  in  fome  meafure  able 
to  bear  it.  But  Fifties  that  are  furnifhed  with  Lungs,  like  other  refpiring 
Animals,  in  the  time  of  health,  communicate  to  their  humours  a  warmth  of 

The  ufe  of  91  degrees,  a  little  more  or  lefs ;  and  hence  they  will  fubftft  in  any  degree, 

tins.  betwixt  33  and  94.  Within  the  compafs  of  this  Heat  are  included  the  vital 
actions  of  Animals,  the  fermentation  of  Vegetables,  and  the  putrefaction  both 

of 
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of  Vegetables  and  Animals;  aslikewife  the  generation,  breeding,  hatching,  birth, 
and  nutrition  of  Animals.  This  degree  of  Heat  the  mod  experienced  Chemifts 
makeufeof  to  prepare  their  Elixirs,  volatile  alcaline  Salts,  both  fimple  and 
oily,  and  their  Tinftures  ;  and  employ  the  fame  in  conco&ing  their  Mercu¬ 
ry  to  the  firft  preparation  of  the  Philofopher’s  Stone. 

The  third  degree  of  Heat  begins  at  the  degree  94,  and  reaches  as  far  as  212,  The  third 
in  which  Water  generally  begins  to  boil.  Through  this  whole  intermediate  fpace,  d:6ree' 
the  Water  and  native  Spirits  are  feparated  from  all  kinds  of  Animals  and  Ve¬ 
getables;  and  th t  Refiduum  grows  dry,  becomes  durable,  and  almoft  immuta¬ 
ble.  The  efiential  Oils  of  Plants  in  this  Heat  become  volatile.  The  Salts  and 
Oils,  in  the  frefh  Juices  of  Animals,  are  fcarcely  raifed,  but  the  Juices  are 
dried  into  a  thick,  hard,  brittle,  infipid,  inodorous  Subftance,  which  will  keep 
for  years  without  any  confiderable  alteration.  And  hence  it  appears,  with  how 
little  reafon  fome  perfons  imagine,  that  volatile,  alcaline,  oily  Salts,  are  gene¬ 
rated  and  retained  in  a  healthy  Body.  This  degree  of  Heat  ferves  for  the  di* 

(filiation  of  the  diftilled  Oils,  and  medicinal  Waters  of  Vegetables.  The  fan-  The  efficacy 
guineous  ferous  Juices  of  Animals  coagulate  in  boiling  Water  into  a  Mafs  that  otthisdesre^ 
will  bear  to  be  cut  afunder  ;  whilft  all  their  Solids  are  deftroyed  by  it,  and  re¬ 
duced  to  a  thick,  tenacious  Liquid.  And  hence  it  is  abfolutely  deftruftive  to 
all  Animals. 

The  fourth  degree  may  be  reckoned  from  the  degree  212  to  600;  within  The  fourth 
which  limits,  all  Oils,  Saline  Lixivia ,  Mercury,  and  Oil  of  Vitriol,  recede  degree* 
from  the  Fire,  are  carried  upwards,  and  by  this  means  diftilled.  In  this  too. 

Lead  and  Tin  are  put  in  fufion,  and  may  be  mixed  together.  The  Oils,  Salts, 
and  faponaceous  Juicesof  Animals  and  Vegetables  are  rendered  volatile  and  acrid, 
and  become  more  or  lefs  alcalefcent  :  The  folid  parts  of  them  are  dried,  and  if 
they  are  calcined,  are  changed  into  a  very  black  Coal,  are  all  abfolutely  deftroy¬ 
ed,  quite  altered  in  their  qualities,  and  lofe  intirely  their  proper  Virtues.  Wich- 
in  this  Heat  too  are  fublimed  Fofiil  Sulphur,  and  Sal-Ammoniac. 

The  fifth  degree  of  Fire  may  contain  that  latitude,  in  which  the  reft  of  the  Thefifthde- 
Metals  are  put  in  fufion.  This  will  begin  at  the  degree  600,  and  reach  as  far  gree* 
as  that  which  is  capable  of  melting  Iron.  This  degree,  Glafs,  Gold,  Silver, 

Copper  and  Iron,  bear  a  confiderable  time,  whilft  it  deftroys  every  thing  elfe. 

In  this  degree  all  other  fixed  Bodies  grow  white  with  Heat,  the  fixed  Salts  of 
Vegetables  and  Foflils  are  put  in  fufion,  are  deprived  of  almoft  all  their  Oils, 
acquire  a  greater  and  greater  alcalious  acrimony,  and  with  Sand  or  Flints 
are  converted  into  Glafs ;  Lime-ftones  are  calcined ;  all  other  things  either 
vitrify,  or  become  volatile,  and  are  diflipated  into  the  Air. 

The  fixth  and  laft  degree  comprehends  the  whole  compafs  of  the  dioptrical  The  fix* 
and  catoptrical  Fire  above  defcrib’d  ;  which  hardly  any  Body  is  able  to  refift :  de£ree’ 

By  this  even  Gold  itfelf  fuffers  very  furprizing  alterations.  Concerning  this 
Fire,  confult  the  Obfervations  of  Mejf.  Homberg,  Hartfocker ,  and  Vilette ,  and 
what  we  formerly  delivered  upon  this  Subject.  The  principal  effect  that  this 
Fire  commonly  has  upon  almoft  all  Bodies,  is  the  turning  them  to  Glafs. 

The  ultimate  effect,  therefore,  of  the  Fire  that  we  are  at  prefent  acquainted 
with  upon  fixed  Bodies,  is  their  Vitrification.  This  the  moft  ancient  Magi  or 
■the  Eaft  feem  to  have  underftood,  when  they  prophefied,  that  the  whole 
World  would  at  length  be  deftroyed  by  Fire,  and  that  it  would  then  be  con-  . 

I  i  2  verted 


244  Elements  of  Chemistry,  Part  II. 

verted  into  pellucid  Glafs.  Thus  far,  then,  at  leaft,  our  dodtine  of  the  de¬ 
grees  of  Fire  Hands  upon  a  fure  Foundation  •,  as  for  the  ultimate  power  of  it, 
the  human  mind  will  never  be  able  to  fix  its  limits. 
a  certain  di-  jn  the  next  place,  now,  it  is  of  great  confequence  for  us  to  be  acquainted  by 
thffedegrees.  what  means  we  may  know  how  to  raife  and  keep  up  a  Fire  to  any  degree  that  we 
have  occafionfor  ;on  this  principally  depends  all  the  operations  of  the  whole  art 
of  Chemiftry. 

Firft,  the  And  here  it  is  much  more  difficult  to  preferve  a  great  degree  of  Cold, 
“he  for  a  confiderable  time,  than  it  is  to  keep  up  a  very  great  Heat ;  as  the  me¬ 
tal  and  Glafs  Works,  where  fuch  intenfe  Fires  are  requifite,  moft  evidently 
demonftrate.  The  firft  way,  then,  by  which  we  may  keep  a  Fire  mode¬ 
rate,  is  by  choofing  fuch  kind  of  Pabulum ,  afore  defcribed,  as  is  proper  to 
produce  fuch  a  ftrength  of  Fire  as  is  fit  for  our  purpofe.  Alcohol  of  Wine 
yields  a  weak,  and  equable  Flame,  that  may  be  eafily  increafed  or 
diminifhed  by  a  greater  or  lefs  number  of  wicks.  When  you  are  determin’d, 
therefore,  about  the  degree  of  Heat,  that  you  defign  to  make  ufe  of,  it  is  a 
very  eafiy  matter  to  light  a  Lamp  with  fo  many  Wicks  as  appear  by  the 
Thermometer  to  be  neceffary  to  excite  the  degree  defired.  After  Alcohol, 
follow  the  lighter,  porous,  fpongy  kinds  of  Pabulum ,  as  Ruffies,  Straw,  dry 
Leaves,  Hair,  Feathers,  Shavings,  dried  Stalks  of  Buck-wheat,  Chaff,  and  Bran* 
Next  in  order,  Oils,  Tallow,  Wax,  Camphire,  Pitch,  Rofin,  Sulphur,  and 
other  Compounds.  Then  thick,  heavy,  hard,  found  Wood,  not  too  dry,  and 
the  Coals  that  are  made  from  it.  And,  laftly,  red  hot  Metals  ;  and  foffil 
Coals. 

Secondly,  Again,  various  degrees  of  Fire,  even  to  the  greateft,  may  be  raifed 
the  quantity.  ^  t^e  quantity  of  combuftible  matter  thrown  on;  for  if  a  vaft  quantity  of 
Fuel  is  let  on  fire  all  at  once,  then  the  Fire  that  is  produced  by  it  will  be 
always  proportionably  ftronger,  the  force  of  it  all  being  united  together. 
Thirdly,  the  But  farther,  there  will  be  a  vaft  deal  of  difference  in  the  Heat,  with  refpedt 
diftance.  tQ  ^  jc  afts  Up0ri}  according  to  the  diftances  in  which  the  Body  is 

expofed  to  the  Fire,  the  Heat  always  decreafing,  as  it  is  removed  farther  off. 
A  great  many  famous  Philofophers  have  been  of  opinion,  that  this  difference 
might  be  determined  by  one  fimple  rule,  viz.  that  the  forces  of  corporeal 
qualities  always  decreafe  in  a  reciprocal  proportion  of  the  fquares  of  the 
diftances  from  the  center  that  generates  thefe  qualities ;  and  hence  that  Fire 
too  aflingat  double  diftance,  has  only  one  fourth  part  of  the  force.  But  before 
we  can  be  certain  of  the  truth  of  this,  we  muft  firft  be  fure,  that  the  Fire 
kfelf,  when  it  is  contra&ed  into  a  narrower  compafs,  does  not  acquire  Ibme 
new  power,  not  depending  upon  the  number  of  the  Elements  alone,  but  up¬ 
on  fome  efficacy  which  they  acquire  by  being  brought  nearer  to  one  another. 
And  indeed,  if  we  carefully  examine  this  Affair,  we  fhall  find,  that  though 
it  is  true,  indeed,  that  the  farther  we  recede  from  Fire,  the  lefs  Heat  we  are 
always  fenfible  of ;  yet  the  law  in  which  it  decreafes  is  very  different  from 
the  general  one,  juft  now  mentioned.  For  Experiments  cautioufly  made  for 
this  purpofe,  plainly  evince,  that  at  a  fmall  diftance  from  the  heating  point, 
the  Heat  on  a  fudden  decreafes  prodigioufty,  but  that  at  a  greater,  the  pro¬ 
portion  of  the  decreafe  is  not  fo  remarkable.  Hence  it  appears  very  proba¬ 
ble,  that  befiaes  the  power  they  have  of  acting  upon  other  Bodies,  the  par¬ 
ticles 
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tides  of  Fire  acquire  another  power,  depending  upon  the  relative  motion 
which  arifes  from  their  approaching  very  near  to  one  another.  For  fmce  thofe 
famous  Philofophers,  Grimaldus  and  Newton ,  have  obferved,  that  the  Elements 
of  Fire,  as  they  tend  towards  opake  reflecting  Bodies  acquire  new  motions, 
as  they  come  near  their  Surfaces,  why  may  not  the  very  particles  of  Fire  be 
effected  in  the  fame  manner  by  one  another?  But  here  I  refer  you  to  what 
has  been  already  delivered  upon  this  fubject. 

In  the  laft  place,  the  agitation,  concuffion,  and  comprefiion  of  Fire,  when  fourthly, 
it  is  excited  by  its  Pabulum ,  and  included  within  its  aereal  Arch,  muft  enter 
likewife  into  the  confideration  :  For  by  thefe  the  violence  of  it  is  very  much  fion* 
increafed,  and  indeed,  always  the  more  fo,  the  (tronger  they  are,  fuppofing  the 
Arch  not  deftroy’d,  as  we  took  notice  of  before.  And  here,  as  we  cannot  by 
any  means  procure  this  agitation  and  comprefiion  of  Fire,  more  conveniently, 
and  more  efficacioufly,  than  by  blowing,  or  driving  the  Air  forcibly  upon  the 
Body  of  the  Fire  *,  hence  Bellows  are  the  Inftruments  in  particular  by  which 
we  direft  this  prefiure  of  the  Air  upon  the  Surface  of  the  Fire,  and  thus  agitate 
the  parts  of  it  with  a  great  deal  of  violence:  But  of  this  too  we  have  treated 
already,  when  we  was  confidering  the  aereal  Arch  that  furrounds  a  burning 
Fire.  And  there  likewife  wefaw,  that  if  the  Wind  of  a  great  many  ftrong  Bel¬ 
lows  is  directed  from  oppofite  parts  upon  the  center  of  the  fame  Fire,  then 
the  Fire  will  adt  with  fo  much  more  ftrength  upon  the  Body  that  is  placed  in 
that  center,  and  confequently  the  changes  it  induces  upon  it  will  be  fo  much 
more  confiderable.  And  hence  the  Affayers  make  ufe  of  this  method  in  par¬ 
ticular,  when  they  want  the  greateft  ftrength  of  Fire.  In  fhorr,  therefore,  if 
the  four  methods  abovementioned  are  called  in  to  our  aftiftance,  and  made  to 
confpire  in  their  efficacy,  we  fhall  by  this  means  procure  the  molt  intenfe  com¬ 
mon  Fire. 

Thefe  are  the  things,  Gentlemen,  which  I  thought  principally  neceflary  to 
lay  before  you,  and  to  explain  to  you,  in  the  natural  Hiftory  of  Fire,  particularly, 
as  it  is  of  ufe  in  the  chemical  Art.  The  difpofing  them  in  a  proper  manner, 
and  fetting  them  in  an  advantageous  Light,  has  coft  me  a  great  deal  of  pains: 
Whether  it  has  anfwered  any  valuable  purpofe,  I  leave  you  to  judge.  I  think, 
however,  that  this  is  evidently  certain  from  what  has  been  faid,  that  a  che¬ 
mical  Fire,  fupported  by  the  lame  Pabulum ,  and  apply’d  in  the  fame  man¬ 
ner,  and  the  fame  degree,  will  always  have  exadtly  the  fame  effect  upon  the 
fame  Bodies,  either  of  adunation,or  feparation:  And  again,  that  unlefs  thefe  cir- 
cumftances  are  firft  accurately  determin’d,  it  is  impoftible  to  deferibe  the  acti¬ 
on  of  Fire  upon  Bodies  with  any  certainty.  In  giving  an  account  therefore  of 
any  chemical  operations,  we  muft  have  a  very  careful  regard  to  every  thing  that 
has  been  any  where  propofed  in  our  Treatife  of  Fire  :  And  thus  at  length  the 
Art  of  Chemiftry  may  be  reduced  to  as  certain  and  regular  a  Science  as  any 
other.  Befure,  therefore,  always  to  take  notice  of  the  degree  of  Fire  ;  the 
fuccefiion  of  the  degrees ;  the  weight,  and  heat  of  the  Atmofphere,  and  its  aCtion 
upon  the  Fire,  either  by  draught,  or  artificial,  or  natural  Wind  ;  and  then  give 
an  account  of  the  ObjeCt:  And  a  defeription  formed  upon  this  plan,  will  never 
lead  a  perfon,  that  would  work  after  you,  into  miftakes.  Give  me  leave  now 
to  add  a  few  things  that  regard  the  nature  of  Fire.  Firft,  then,  Fire,  for  its 
exiftence,  does  not  Hand  in  need  of  Air,  Nitre,  Fuel,  Sulphur,  or  any  other 
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Body*  True  Naptha ,  among  Bodies  we  are  acquainted  with,  is  let  on  fire  the 
eafieft,  and  that,  at  a  confiderable  diftance  from  the  Flame;  as  is  likewifethe 
pureft  Petroleum.  Journ.  des  Sc.  1 675.  53.  Bodies  that  are  rubb’d  over  with 
Naptha ,  and  then  fet  on  fire,  continue  to  burn,  tho’  they  are  immerged  under 
Water.  'Journ.  des  Sc.  1683.  104.  Naptha  takes  fire  by  the  flame  of  a  Candle 
placed  within  a  Lanthorn,  and  thus  prevented  from  coming  into  contad  with 
it.  Phil.Tranf.  N.  100.  p.  188.  Some  Gunpowder  was  difpofed  in  a  machine 
into  which  Water  could  not  penetrate,  and  with  it  was  included  a  piece  of 
Clockwork,  which  at  a  certain  time,  by  ftriking  a  Flint  againft  a  Steel,  fhould 
fet  the  Powder  on  fire;  it  was  then  let  down  to  the  bottom  of  the  Sea,  and 
when,  at  the  time  expe&ed,  the  Gunpowder  took  fire,  they  heard  a  very 
great  rumbling  noife,  and  faw  a  very  thick  Smoke,  but  there  was  not  the  leaft 
appearance  of  any  Flame,  Sinclair,  de  arte  Gravitationis  ;  which  Experiment 
certainly  deferves  the  moft  careful  Obfervation,  as  it  affords  a  good  many  Phe¬ 
nomena  pretty  remarkable.  Sir  Thomas  Sibhald ,  in  his  Scotia  lllujlrata ,  gives 
us  a  very  extraordinary  account  of  the  Lake  Strath-Erith  in  Scotland , 
whofe  Water,  he  tells  us,  let  the  Cold  be  ever  fo  fharp,  never  freezes  before 
the  month  of  February ,  and  yet  after  that  time,  in  the  fpace  of  one  Night, 
is  often  covered  with  a  ftrong  Ice ;  which  Phenomenon  feems  to  indicate  that 
Heat  increafed  in  one  place,  produces  a  greater  degree  of  Cold  in  another. 
And  this  again,  which  indeed  was  formerly  taken  notice  of,  feems  more  evi¬ 
dently  deducible  from  another  furprizing  Obfervation  of  a  little  Rivulet  that 
never  freezes  at  all,  let  the  Cold  be  ever  fo  fevere.  Phil.  Tranf.  N.  56.  1139. 
The  fame  abridg’d,  T.  II.  335.  But  this  opinion  feems  moft  of  all  confirm’d 
by  the  accounts  we  have  from  the  Abbot  Boifotte ,  in  the  Journ .  des  Sc.  1686. 
p.  336 ;  and  Du  Hamel,  in  the  FUJI,  de  l'  Ac.  Roy.  des  Sc.  p.  257.  viz.  that  at 
about  5  leagues  from  Bicanfon  in  France.,  there  is  a  Cave  300  paces  deep, 
which  in  the  fpace  of  one  day,  when  the  Weather  isexcefiive  hot,  furnilhes  fo 
much  Ice,  that  the  Waggons  and  Mules  are  fcarce  able  to  carry  it  away  in 
eight ;  fo  that  it  rifes  almoft  to  the  thicknefsoffour  feet  :  And  on  the  contrary, 
in  the  Winter  time,  it  is  full  of  denfe  Vapours,  and  a  River  runs  in  the  mid¬ 
dle  of  it,  which  is  always  frozen  in  the  Summer.  When  any  Vapours  are  feen  in 
this  Cave,  they  certainly  prognofticate  immediate  rain.  In  Green- houfes,  like- 
wife,  and  Stoves  made  to  preferve  Plants  in  the  Winter,  the  greater  the  Heat 
is  in  any  particular  places,  the  more  Cold  there  is  in  all  the  others.  And  the 
fame  is  true  of  the  places  furrounding  the  Furnaces  ufed  for  melting  of  Iron, 
and  all  the  works  with  large  Fires,  efpecially,  when  the  Heat  within  is  moft 
intenfe. 

Thus,  Gentlemen,  I  have  endeavoured  to  explain  to  you  the  nature  of  that 
wonderful  caufe,  which  the  great  Creator  has  placed  in  the  Univerfe,  with  a 
power  of  exciting  thofe  motions  in  natural  Bodies,  which  are  neceffary  for 
bringing  about  the  extraordinary  changes  that  are  continually  effected.  As 
far  as  I  have  been  able  to  get  any  knowledge  of  it  by  a  laborious  inquiry,  I 
fubmit  it  to  your  examination.  Its  abftrufe  and  myfterious  nature  affords  us  ftill 
matter  for  an  infinite  number  of  Difcoveries.  Let  me  excite  your  diligence  there¬ 
fore,  to  continue  the  profecution  of  thefe  inquiries,  and  afterwards  to  communicate 
them  to  mankind,  that  thus,  by  a  more  perfect  knowledge  of  the  Works  of  the 
Alwife  Creator,  we  may  better  underftand,  and  more  juftly  reverence  that 
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immenfe  Power  and  Wifdom,  which  infinitely  furpafs  all  human  compre- 
henfion. 


Of  A  i  r. 

Order  requires,  that  in  the  next  place  we  fhould  treat  of  Air  ;  fince  both  Air  next  to 
Nature  and  Art,  by  its  concurrence  and  vertue,  perform  almoft  all  their  betreatedof. 
Operations.  It  is  neceflary,  therefore,  that  we  fhould  be  thoroughly  acquainted 
with  its  nature  and  properties,  if  we  would  rightly  underftand  the  manner  in  >  '/N 
which  phyfical  changes  are  effected.  But  as  Air  is  more  compound  than  even/ f 
Fire  itfelf,  and  confequently  more  difficult  to  be  underftood,  hence  the  better!  I 
to  fearch  out  its  hidden  genius,  we  mufl  here  again  proceed,  as  if  we  were  intire- 
ly  unacquainted  with  it,  and  obferve  the  very  fame  fteps  that  we  took  in 
order  to  difcover  the  nature  of  Fire.  By  the  name  Air  then,  we  would  have 
you  underftand  that  Fluid,  which  is  hardly  to  be  perceived  by  our  Senfes, 
but  that  manifefts  itfelf  by  its  refiftance  to  Bodies  moved  in  it,  and  by  its  flrong 
motion  againft  other  Bodies,  at  which  time  it  is  called  Wind.  By  thefe  Ob- 
fervations  we  know,  that  the  Air  refts  every  where  upon  the  Surface  of  our 
Earth.  All  Men  live  in  it,  we  enjoy  it,  and  are  perpetually  nouriffied  by  it. 

The  manner  of  our  exiftence,  and  inevitable  neceflity  conftrain  us,  to  breath 
in  this  Air,  be  it  what  it  will ;  infomuch,  that  all  the  aids  of  Art  are  vain, 
and  all  that  Nature  can  do  for  us,  is  fruitlefs,  if  we  are  deprived  of  it. 

If  we  will  but  examine  into  the  manner,  in  which  Nature  operates  according  Afecond 
to  the  Laws  which  the  great  Creator  has  appointed,  we  ffiall  plainly  perceive,  In“ 
that  this  very  Air  is  that  grand,  efficacious,  and  neceflary  Inftrument,  which 
univerfal  Nature  principally  makes  ufe  of,  in  almoft  all  the  Operations  ffie  is 
perpetually  engaged  in.  For  in  this,  all  Species  of  Bodies  are  placed-,  in  this 
they  move  ;  and  in  this  they  perform  all  their  adtions  ;  as  well  thofe  fingular 
ones  which  proceed  from  their  proper  and  particular  Natures ;  as  thofe  which 
are  produced  from  their  mutual,  or  as  it  is  called,  relative,  difpofition.  Nay, 
there  is  fcarcely  any  Liquid,  as  will  hereafter  appear  by  Experiments,  which 
has  not  Air  intermixed  with  its  parts  ;  fcarcely  any  Solid,  out  of  which 
Air  may  not  be  extra&ed  by  fome  Art  or  other.  So  that  in  fhort,  it  is  very 
difficult  to  mention  any  known  Operation  of  Nature,  which  happens  without 
the  affiftance  of  Air,  or  utterly  exclufive  of  it.  The  Operations  of  Fire,  the 
Loadftone,  Gravity,  and  the  particular  attraction,  and  repuifion  of  Corpufcles, 
may  perhaps  be  alone  excepted,  as  capable  of  being  performed  without  it: 

To  all  others  it  is  abfolutely  neceflary.  Whatever  the  chemical  Art  performs, 
it  executes  in  the  Air  without  any  exception  that  l  know  of  ;  unlefs,  perhaps, 
the  Alchemifts  will  have  it,  that  the  Matter  of  the  Philofopher's  Stone,  rightly 
prepared,  and  carefully  lock’d  up  in  the  philofophical  Egg,  is  intirely  de¬ 
prived  of  all  crude  Air,  and  is  brought  to  its  maturity,  rather  in  vacuo,  than 
in  Air  for  indeed,  they  all  declare  to  a  Man,  that  nothing  is  fo  great  an 
cbftacle  to  the  maturation  of  this  moft  beautiful  Fruit,  as  the  crude  Air:  But 
this  may  be  ought  rather  to  be  underftood,  of  the  other  Particles  that  are 
intermixt  with  the  Air,  than  of  the  pure  Element  itfelf. 

We  know  with  the  greateft  certainty,  that  Fire  which  puts  all  things  in  b^u*  * 
motion,  can  fcarcely  be  either  collected,  preferved,  directed,  increaled,  or  “J" 

moderated,  without  Air.  Hence,  then,  if  Fire  requires  Air,  of  confequence, 
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all  its  Operations  will  require  the  fame-,  fo  that  without  it,  Fire  would  ceafe  to 
operate,  nor  could  be  applied  to  other  Bodies.  But  let  me  caution  you,  that 
I  am  here  talking  of  that  Fire  which  is  excited  and  fed  with  inflammable 
Fuel,  by  the  means  of  which,  both  Art  and  Nature  execute  their  principal 
defigns,  and  which,  as  has  been  proved  by  many  Arguments  above,  (lands  in 
fo  much  need  of  this  Element. 

it  a£ts  upon  Whoever  has  leilure  and  inclination  to  take  a  view  of  the  more  general 
Vegetables,  Clajfes  of  natural  Bodies,  will  find,  that  Air  is  every  where  required  to  their 
and Fofiils.  vitality,  growth,  vigour,  and  a&ion.  For  if  their  vitality  confiftsin  their  propel¬ 
ling  their  humours  through  proper  vefiels,  and  by  a  peculiar  power,  converting  the 
foreign  Juices  they  receive  into  their  own  nature,  or  at  lead  by  a  Angular  vertue 
applying  them  to  their  Subdance,  and  thus  increafing  in  their  magnitude;  I 
cannot  help  thinking  it  utterly  iinpoffible,  that  any  one  of  thefe  functions  can 
be  performed  without  the  perpetual  afliftance  of  Air  ;  but  that  its  prefence 
and  aid  is  abfolutely  neceflary  to  them  all. 

Air,  howfar  The  chemical  Tribe,  in  particular,  I  am  aware,  will  be  furprized,  when 
^ear  me  ca]ling  'n  Air,  in  order  to  fet  forth  the  oeconomy  of  Fof- 
Fofliis.e°  fils  ;fince  their  excluding  Ample  matter  feems  to  have  occafion  for  the  efficacy  of 
Fire  alone,  to  be  capable  both  to  a&and  undergo  whatever  is  brought  about  in 
the  Species  of  Bodies.  But  certainly,  thole  who  have  duly  confidered  the  nature 
of  things,  have  long  ago  underdood  that  Foflils  are  brought  forth,  and  multi¬ 
plied,  in  the  deepelt  recedes  of  the  mines,  and  are  thence  protruded  upwards, 
and  that  all  this  is  accomplifhed  by  the  exquifite  power  of  the  fubterraneous 
Fire.  And  as  this  is  certain,  fo  likewife  it  mud  be  allowed,  that  this  fubter¬ 
raneous,  veftal,  and  perpetual  Fire,  is  there  retained,  collected  and  apply’d, 
by  the  Air  alone.  This,  Gentlemen,  is  what  I  am  particularly  defirous  to  fet  be¬ 
fore  you  in  a  proper  light,  as  it  is  a  point  which  has  hardly  been  clearly  han¬ 
dled  any  where  elfe.  Air  then  is  a  heavy,  elaftic,  Fluid  ;  denfe,  in  propor¬ 
tion  to  the  weights  that  comprefs  it,  aids  more  powerfully  upon  the  fame  Fire, 
in  proportion  to  its  acquired  denfity  ;  expands  itfelf  in  the  fame  Ratio ,  as  it  is 
freed  from  compreffion ;  rarefies  proportionably  to  the  intenfenefs  of  the  Fire 
that  aCts  upon  it;  and  infinuates  itfelf  into  all  things  ;  and  exerts  chiefly  all  its 
properties,  in  thofe  parts  which  are  deep,  and  towards  the  center  of  the  Earth. 
Hence,  therefore,  it  always  operates  the  more  violently,  the  deeper  and  denfer 
it  is,  and  being  agitated  by  the  Fire,  which  by  this  very  attrition  of  the  Air  is 
collected  there  in  greater  quantity,  becomes  the  phyfical  caufe  of  the  mod  vio¬ 
lent  compreflion,  attrition,  compaction,  depuration,  and  union  of  homogene¬ 
ous  Particles  :  And  hence,  the  Foflils  which  are  generated  there,  are  of  a  na¬ 
ture  fuitable  to  fuch  a  caufe.  Without  this  Air,  none  of  thefe  would  be  pro¬ 
duced.  And,  perhaps,  this  is  the  foie  reafon,  why  they  are  only  formed  in 
thofe  places.  But  more  of  this  hereafter.  What  I  have  here  faid  is  fufficienr, 
as  it  ferves  to  let  you  fee,  that  the  prefence  and  aCtive  vertue  of  the  Air  is  re- 
quffite  to  all  the  Operations  of  Nature. 

in  Animals  Nor  will  it  be  any  ways  neceflary,  that  I  ffiould  explain  to  you  the  power 
bklVegeta"  °^~  t-his  Air  upon  Animals,  and  Plants;  forfome  late  very  accurate  Experiments 
have  fully  indruCted  us,  that  no  Eggs  of  Animals,  or  Seeds  of  Plants,  be  they 
ever  fo  ripe,  pregnant,  and  the  bed  of  the  kind,  and  cheriffied  with  ever  fo 
kindly  a  warmth,  will  ever  bring  forth  the  Embryo’s  contained  in  them,  but 
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will  remain  intirely  unadlive,  if  they  are  either  deprived  of  Air,  or  are  inclofed 
in  ftagnating  Air  in  Glafles  hermetically  fealed.  All  fmall  Plants,  likewife, 
even  the  moll  minute  Moffes,  or  aquatick  Vegetables,  when  they  are  kept  in 
a  place  void  of  Air,  or  when  it  is  not  renewed,  prefently  wither  and  die. 
That  the  fame  alfo  happens  to  all  Animals,  even  to  the  fmalleft  Infedt,  is  true, 
beyond  all  contradiction.  Thus  then  you  clearly  perceive  the  mighty  influence 
of  Air  over  all  things. 

An  accurate  knowledge,  therefore,  of  the  Air,  by  which  its  actuating  proper¬ 
ties  may  be  underftood,  is  abfolutely  neceflary  for  the  Chemift,  Phyfician,  and 
natural  Philofopher  *,  for  by  this  means  alone,  we  fhall  be  able  to  comprehend 
a  great  many  Operations,  which  are  performed  by  Art,  or  Nature  itfelf,  their 
principal  caufe  very  often  being  fome  innate  power  of  the  Air,  that  exifts  no 
where  elle. 

In  the  mean  time,  there  is  not,  perhaps,  any  natural  Body,  the  perfedt  know¬ 
ledge  of  which,  is  a  matter  of  greater  difficulty  ;  becaufe  fpontaneoully,  and 
of  itfelf,  it  fcarcely  affedts  the  organs  of  our  Senfes.  This  one  may  juftly  at¬ 
tribute  to  its  exceeding  fubtilty,  to  which  the  dulnefs  of  our  Nerves  renders 
us  infenfible  ;  inafmuch,  as,  even  by  the  afliftance  of  the  moll  perfedt  Mi- 
crofcopes,  weare  not  able  to  difcover  any  thing  in  it.  But  there  is  yetfomewhat 
elie  in  the  Air,  which  is  ftill  a  greater  obftacle  to  our  rightly  underftanding  its 
Nature,  and  that  is,  its  containing  fo  many  various  kinds  of  Corpufcles,  that 
in  the  whole  Univerfe,  there  is  not  found  a  Fluid  compounded  of  a  greater 
variety.  Nay,  when  you  have  heard  what  I  am  going  to  deliver  concerning 
this  Element,  it  will  clearly  appear,  that  there  is  hardly  any  Species  of  Bodies 
that  we  are  acquainted  with,  of  which  fomething  doth  not  float  about  in  the 
Air;  Gold  itfelf,  the  leaft  volatile  of  all  Subftances,  not  excepted. 

It  is  highly  neceflary  therefore,  that  we  flrft  of  all  take  mod  diftindlly  into 
confideration,  every  Angle  property  of  the  Air,  carefully  avoiding  all  confufl- 
on  :  This  done,  and  each  being  feparately  examined  with  due  application,  we 
fhall  by  making  an  aggregate  of  the  whole,  obtain  as  true  a  knowledge  of  it, 
as  the  nature  of  the  thing  will  admit  of. 

The  flrft  property  then  of  Air,  which  offers  itfelf  to  our  confideration,  is  its 
fluidity.  This  is  fo  natural  to  it,  that  I  do  not  remember  ever  to  have  heard 
of  any  Experiment,  by  which  Air  could  be  deprived  of  it.  It  is  evident  to 
every  one’s  obfervation,  that  even  in  the  fharpeft  Froft,  when  every  thing,  al- 
moft,  is  congealed,  the  Air  ftill  remains  liquid;  nay,  in  an  artificial  Cold, 
40  degrees  greater  than  ever  Nature  has  been  obferved  to  produce,  the  Air 
ftill  retained  its  fluidity,  notwithftanding  it  was  adted  upon  by  fuch  a  prodigi¬ 
ous  excefs  of  Cold.  If  you  comprefs  the  Air  with  ever  fo  great  weight  and 
force,  too,  into  the  utmoft  dcnfity,  yet  it  does  not  then  become  folid  by  con¬ 
cretion,  but  remains  equally  fluid  as  before,  and  as  foon  as  ever  the  compref- 
fion  is  removed,  it  refumes  its  former  liquidity  :  Nay,  among  the  various  co¬ 
agulations  I  have  difcovered  in  the  mixing  of  different  Liquids  together,  which 
certainly  have  been  a  very  great  number,  I  have  never  yet  met  with  one  An¬ 
gle  Experiment,  by  which  it  appeared,  that  Air  was  coagulated  into  a  lolid 
Mafs.  I  confefs,  indeed,  one  Noon,  in  frofty  Weather,  when  the  Air  was  very 
ferene,  I  obferved  fome  very  fmall  Corpufcles  floating  about  in  it,  gliffening  in 
the  Sun,  and  by  the  variations  of  their  little  Surfaces  fparkling  with  wonderful 
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corufcations  ;  but  after  a  careful  inquiry,  I  difcovered,  that  thefe  were 
nothing  but  little  Glebules,  confiding  of  Particles  of  Water,  which  before  were 
difperfed  about  in  the  Air,  but  were  now  united  and  congealed,  and  thus  ap¬ 
peared  in  form  of  a  very  fubtil  Hoar-froft.  Were  it  poflible,  therefore,  that 
Fire  could  admit  of  concretion  with  other  Bodies,  concerning  which  you  may 
remember,  I  have  treated  already;  Air  furely  would  appear  to  retain  its  flui¬ 
dity  much  more  obftinately  than  Fire  itfelf.  But,  indeed,  it  rather  feems  pro¬ 
bable  to  me,  that  there  are  in  Nature  two  Fluids,  the  Elements  of  which  will 
never  unite  with  each  other,  nor  will  ever  harden  with  any  other  Bodies  into 
one  homogeneous  Mafs :  And  thefe  two  are  Air,  and  Fire.  In  the  mean  time, 
however,  while  I  am  talking  in  this  manner,  I  would  not  have  you  think. 
Gentlemen,  that  I  have  forgot,  that  this  very  Air  grows  together,  and  unites 
with  every  kind  of  known  Bodies,  and  fo  ferves  as  a  kind  of  Element  in  the 
compofltion  of  concretes :  For  this  is  lufficiently  evident  from  the  large  quanti¬ 
ty  of  Air,  which  of  itfelf  makes  its  way  out  of  almoft  every  Body,  whilft  it  is 
reducing  into  its  Principles,  and  is  now-a-days,  perhaps  not  fo  properly,  called 
fadlitious.  But  you,  Gentlemen,  who  have  examined  this  Air  with  me,  know 
very  well,  that  it  is  contained  in  all  known  Liquors  whatfoever  ;  that  it  penetrates 
together  with  them  into  all  the  recedes  of  concreted  Bodies  ;  that  thus  at  length, 
after  a  coalition  of  the  whole,  it  remains  lock’d  up  in  the  Meatus’s  of  the  Bo¬ 
dies,  as  it  were,  in  very  minute  Veflfels ;  and  afterwards,  the  Liquor  in  which 
it  was  convey’d  thither,  being  diflipated,  it  is  left  there  alone.  Hence, 
then,  you  fee  very  clearly,  that  this  Air  was  not  concreted  there  ;  but  only 
lay  concealed,  being  retained  by  the  including  Body.  As  foon  as  ever,  there¬ 
fore,  it  can  difengage  itfelf  from  this  confinement,  it  rufhes  forth  intirely  un¬ 
changed,  and  returns  with  all  fwiftnefs  to  its  proper  Nature.  But  this  ftill  ap¬ 
pears  more  evident,  if  we  confider  common  Water  whilfi  it  is  freezing.  Is 
there  not  hid  in  it  a  great  quantity  of  invifibie  Air  ?  What  becomes  of  it? 
Why,  as  foon  as  ever  the  Water  begins  to  form  itfelf  into  Ice,  and  its  Particles 
are  prefs’d  nearer,  and  united  together,  as  they  are  now  deprived  of  that  degree 
of  Fire,  which  is  neceflary  to  keep  them  afunder,  and  prevent  their  running  into 
their  natural  union  j  then,  I  fay,  the  Particles  of  Air  intercepted  between  the  Cor- 
pufcles  of  Water,  cannot  congeal,  but  are  prefied  out  of  thefe  inrerftices,  are 
united  with  other  Particles,  are  feparated  from  the  Water,  collected  in  Bub¬ 
bles,  become  again  a  mod  fluid  Air,  and  thus  evidently  evince,  that  this  Air 
was  intercepted  indeed,  but  not  concreted,  coagulated,  or  altered.  The  fame 
thing  being  fuppofed  to  happen  in  the  like  manner  in  all  other  Bodies,  the  firfb 
property  of  Air,  namely,  its  fluidity,  is  diffidently  made  out. 

Thefinenefs  In  the  firft  place,  now,  the  finenefs  or  fmallnefs  of  every  Particle  of  Air, 
cfAir.pJns  conduces  to  this  its  fluidity;  for  they  are  fo  exceeding  minute,  that  no  one 
of  them  can  be  prefented  to  the  Eye  by  any  Microfcope  whatever.  And  yet 
they  are  fir  greater  than  thofe  of  Fire;  for  they  can  neither  make  their  way 
through  Metals,  Glafs,  Stone,  or  thick  Wood,  nor  even  through  good  Paper. 
And  hence  Air  may  be  excluded  or  fhut  out  from  many  places:  Nay,  it  cannot 
fo  much  aspafs  through  thofe  invifibie  Pores  of  Bodies,  through  which  Wine, 
Oils,  Water,  Brine,  Lixiviums ,  alcalious  and  acid  Spirits,  are  able  to  infinuate 
themfelves.  Thefe  Obfervations  are  all  evidently  confirmed  by  the  Air-pump. 
For  if  you  put  a  leathern  Ring  on  the  brafs  Plate  on  which'  you  fix  the  Receiver 
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out  of  which  you  exhauft  the  Air,  and  place  the  rim  of  the  Receiver  on  the 
faid  Ring,  then  the  weight  of  the  Atmofphere,  when  the  Air  is  exhaufted  from 
the  cavity  of  the  Bell,  will  prefs  the  rim  of  the  Bell  with  fo  much  force  upon 
the  Ring,  that  the  external  Air  will  not  pafs  into  the  cavity  through  the  du6ls 
of  the  porous  Leather,  but  will  be  intirely  kept  off ;  and  yet,  if  you  pour  any  one 
of  the  beforementioned  Liquors  upon  the  outfide  of  the  Leather,  it  will  be  imme¬ 
diately  imbib’d,  and  it  will  inftantly  infinuate  itfelf  under  the  Glafs  into  the  va¬ 
cuum  a  manifeft  proof,  that  other  Fluids,  tho’  fomewhat  thick  and  tenaci¬ 
ous,  can  eafily  pafs  through  the  Pores  of  Bodies,  that  repel  and  keep  off  the 
Air.  And  the  fame  thing  is  likewife  eafily  made  evident  by  an  infinite  num¬ 
ber  of  other  Experiments. 

In  the  fecond  place,  thefe  ultimate  aereal  Particles  are  fo  eafily  feparated  The  iubnC;~ 
from  one  another,  that  this  divulfion  may  be  procured  by  a  force  fo  fmall,  as  pyar°sftofeAirj 
does  not  fall  under  the  notice  of  any  of  our  Senfes.  Nor  does  it  fignify  at 
all  on  which  fide,  or  which  way  you  attempt  this  feparation,  it  being  always 
equally  eafy.  This  exceeding  ready  divifibility  every  one  may  obferve,  who 
confiders  the  motion  of  a  fmall  polifhed  Body  through  the  (till  Air.  Can  you 
not  move  a  Steel  Needle  with  great  facility  in  the  circumambient  Air,  which 
way  foever  you  pleafe?  And  it  is  the  fame  with  all  other  Bodies.-  This  pro¬ 
perty,  therefore,  you  will  give  me  leave  for  the  future  to  call  the  lubricity 
or  flipperinefs  of  the  Air. 

However,  when  we  carefully  examine  this  lubricity  on  all  fides,  we  difcover,  Their mu- 
methinks,  fome  tendency  towards  a  union  between  thefe  Particles,  by  means  tual attrition 
of  which  they  readily  run  together  into  a  mutual  affociation  j  a  flight  one,  I 
confefs,  indeed,  and  that  may  be  eafily  deftroy’d  *,  but  that  is  ftill  a  proper 
affociation.  For  upon  examination,  does  it  not  appear,  that  whenever  one 
fingle  Particle  of  Air  lies  hid  in  any  Liquid,  nothing  of  it  is  any  ways  per¬ 
ceived-,  but  as  foon  as  ever  a  like  Particle  is  united  with  it,  there  prefently  arifes 
a  Bubble  from  this  union,  which  by  a  certain  tenacity  ©ppofes  its  own 
diflipation  ?  And  if  afterwards,  another  and  another  like  Bubble  meets  with 
the  former,  is  it  not  obvious  to  every  one,  that  there  fucceeds,  in  proportion, 
a  Hill  greater  Bubble,  tenacious,  as  the  former,  of  its  magnitude  and  fpherical 
figure?  You  will  think,  perhaps,  that  this  is  rather  owing  to  the  compreflive  force 
of  the  ambient  Liquid ;  nor  do  I  deny,  that  it  may  poffibly  happen  by  that 
means :  But  yet,  the  effort  at  leaft  of  the  aerial  Particles  towards  an  union 
with  one  another,  will  be  ftill  greater  than  that  between  the  Particles  of  Water 
and  the  very  minute  Particles  of  Air.  The  attraction,  indeed,  between  thefe 
Particles,  I  acknowledge  to  be  very  fmall :  Nay,  but  you  will  be  apt  to  fay, 
there  is  a  repulfion  between  them,  as  the  great  Newton  has  plainly  demonftra- 
red :  Nor  do  I  deny  it,  and  fhall  myfelf  profeffedly  treat  of  it  by  and  by.  In 
the  mean  time,  however,  it  remains  certain,  that  there  is  a  power  in  thefe  Par¬ 
ticles,  by  which,  when  they  are  united  in  a  fpherical  figure,  they  long  main¬ 
tain  themfelves  in  that  figure  againft  the  force  of  the  Bodies  that  furround 
them. 

For  if  we  examine  this  inclination  to  cohefion  more  clofely,  we  fhall  prefent-  Already 
ly  fee,  that  the  aerial  Particles  fingly  and  feparately  confidered,  very  eafily  iuf-  ™tB£her 
fer  themfelves  to  be  mixed  with  any  other  Liquid  void  of  Air,  and  that  they  Bodies, 
obftinately  abide  in  it,  quietly  refting  in  its  interftices,  in  the  fame  manner  as 

Kk  2  any 
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any  Salts  are  diffolved  in  Water.  Befides  it  will  appear  hereafter,  that  a  large- 
aerial  bubble,  that  is  compofed  of  many  united  Particles  of  Air,  and  placed 
on  the  furface  of  a  Liquor  intirely  deprived  of  it,  will  refolve  itfelf  into  its 
elementary  Particles,  and  that  thefe,  when  they  are  thus  feparated,  will  be  car¬ 
ried  into  the  empty  pores  of  the  liquid,  and  never  gather  themfelves  into  a 
bubble  again,  unlefs  by  the  additional  force  of  a  greater  caufe. 

The  imper-  And  hence,  in  the  third  place,  we  account  for  the  Air's  imperceptibility, 
th?  a?  °f  alreac]y  mentioned,  to  our  fenles.  Nor  would  ever  any  one  have  thought  of  this 
what?0  Air  which  we  now  treat  of,  had  not  fome  great  Bodies,  and  chiefly  fuch  as 
contain  but  a  fmall  quantity  of  matter  under  a  large  furface,  been  moved 
with  their  broadeft  furfaces  through  it.  But  in  this  cafe,  the  Air  refilling 
the  motion  with  a  remarkable  repulfive  force,  immediately  manifefts  itfelf  to 
be  a  hard  body.  And  as  thefe  refiftances,  which  are  in  reality  actual  repulfes, 
vaftly  increafe  according  to  the  augmented  velocities  with  which  the  Bodies  are 
moved,  viz.  as  the  Mathematicians  compute  in  a  duplicate  proportion  ;  hence  it 
may  happen,  that  this  imperceptible  foftnefs  of  the  liquid  Air,  may  become  as 
hard  as  a  Stone.  For  if  a  perfon  fhould  take  a  very  thin  brafs  plate  an  hundred 
feet  fquare,  and  with  its  furface  dire&ly  forwards,  try  to  carry  it  eredl  through 
the  Air  when  it  was  ftil),  with  fo  great  a  fwiftnefs,  that  it  fhould  move  the 
fpace  of  two  and  twenty  feet  in  a  fecond  of  time,  he  would  then  find  in  this 
Air  an  incredible  refiftance  or  hardnefs,  eafily  to  be  computed  by  Mariotf s 
method.  And  if  with  this  plate  eredb  and  quiefcent,  any  one  fhould  receive 
the  fhock  of  a  Wind  rufhing  with  the  greatefl:  rapidity,  he  would  then  like- 
wife  experience,  with  what  hardnefs  the  Air  is  capable  of  flriking,  when  it 
is  hurried  along  fo  fleetly.  __ 

All  this  now  is  to  be  underflood  of  the  whole  Air,  as  a  compound,  in  which 
very  great  and  heavy  Bodies  are  capable  of  fwimming,  as  appears  by  Birds 
and  things  of  fome  weight  carried  away  by  the  Wind,  not  to  mention  thofe 
of  a  lighter  nature,  as  Dull,  &c. 

Hih?Ahiy  The  next  property  of  this  Air,  confidered  in  the  fame  manner  as  before,  is 
"  ‘  e  ir’  the  Angular  weight  of  its  whole  bulk  •,  for  in  this  refpe<5t  all  the  parts  together 
which  in  the  aggregate  conftitute  this  Air,  prefs  with  fo  gravitating  a  force  to¬ 
wards  theCenter  of  the  Earth,  that  by  their  fluidity,  they  form  a  Sphere  around 
its  furface,  which  we  may  properly  enough  call  the  Air-fphere,  and  which,, 
on  account  of  the  very  large  quantity  of  Vapours  exhaled  into  it,  has  hi¬ 
therto  by  Philofophers  been  called  the  Atmofphere. 

The  Gravity  of  the  Air,  formerly  difcovered,  Torricellius ,  that  great  Floren¬ 
tine  Geometrician,  ventured  in  the  year  1643,  to  determine  flatically.  After 
him,  the  famous  Otto  Guerick  proved  this  Gravity  by  feveral  experimental  ap¬ 
peals  to  the  fenfes,  in  the  year  1655.  That  very  ingenious  Philofopher  Monf. 
Pafchal  afterwards  cleared  ir  farther  up;  and  the  great  Mr.  Boyle  rendered  it 
more  compleat.  It  was  Mariotf,  however,  who  gave  the  beautiful  finifhing  to 
it  by  the  moft  curious  Experiments  of  all  »  infomuch  that  now-a-days  no 
part  of  natural  Philofophy  itands  upon  furer  principles  than  this  of  the  Gra¬ 
vity  of  the  Air ;  for  by  the  affiftance  of  what  thefe  Gentlemen  have  done 
for  us,  the  weight  of  the  whole  gravitating  Air-fphere  may  be  obtained  to  the 
greatefl:  nicety,  and  exprefied  under  the  denomination  of  common  weights. 
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Tt  has  hitherto,  however,  remained  impoflible  to  determine  the  Weight  How  fjrdlf- 
of  the  aerial  Body,  comparatively  with  other  Bodies,  the  weight  of  which  is  C0Yered' 
known.  For  upon  inquiry,  it  very  foon  appeared,  that  no  two  equal  portions  of 
Air  taken  at  the  fame  time,  but  at  different  heights,  were  ever  of  equal 
weight ;  but  that  on  the  contrary  the  lower  Air  always  outweighed  the  high¬ 
er.  And  this  holds  fo  univerfally  true,  that  the  very  lame  thing  is  obferv- 
ed  from  the  furface  of  the  Earth  to  the  tops  of  the  higheft  Mountains.  Nay 
in  the  very  fame  place  you  will  hardly  ever  find,  that  an  equal  quantity  of 
Air,  at  different  times,  will  be  of  the  fame  Weight  ;  but  even  in  this  cafe 
there  is  obferved  a  great  variety,  it  fometimes  weighing  more,  fometimes  lefs. 

The  Air-fphere  in  our  climate,  wherever  it  has  hitherto  been  obferved,  is  very  Found  tova- 
confiderably,  and  almoft always  wonderfully  changing  with  refpe£t  to  its  weight,  [ngiy.ceed’ 
which  never  continues  long  the  fame.  This  variation  is  chiefly  apparent  when¬ 
ever  there  is  any  Alteration  in  the  Meteors  in  the  Air,  which  is  pretty  frequent  : 

For  Rain,  fudden  great  Showers,  Fogs,  Hail,  Snow,  Lightning,  Thunder, 

Winds  from  various  quarters.  Storms,  Whirlwinds,  Drought,  and  the  Changes 
of  the  planetary  AfpeCts,  are  certain  indications  of  the  Atmofphere’s  becoming 
very  foon  of  a  new  or  different  Weight.  In  this  Affair  the  different  Seafons 
of  the  Year  likewife  produce  an  incredible  variation.  By  means  therefore  of 
this  fucce (five  and  inceffant  mutability,  depending  on  fuch  a  number  of  caufes 
which  are  continually  reviving,  it  comes  to  pafs,  that  the  weight  of  the  At- 
mofphere  never  continues  long  the  fame.  And  hence  an  infinite  number  of  ef¬ 
fects  about  the  Earth,  which  almoft  all  depend  upon  the  aflion  of  the  gravitat¬ 
ing  Air,  are  in  a  perpetual  viciffitude  and  inconftancy  :  So  that  this 
fingleVariation  of  the  Air  alone  in  point  of  Weight,  is  the  fource  of  a  great 
many  caufes  which  produce  different  events.  In  the  mean  time  however,  by 
the  help  of  very  accurate  Obfervations,  continued  for  the  fpace  of  above  86 
years,  we  are  now  come  to  the  knowledge  of  the  greateft  and  leaft  Gravity  of 
the  Air  that  happens  in  Europe.  For  upon  examining,  it  has  been  found,  that 
the  greateft  Weight  of  the  Atmofphere  is  in  equilibrio  with  30-f  inches  of  Quick- 
filver  in  the  Barometer,  but  that  the  leaft  would  raifeitonly  to  2  yf:  So  that  thediffe- 
rence  appears  to  be  almoft  a  tenth  part  of  its  greateft  Weight,  within  which 
compafs  the  perpetual  variation  of  the  gravitation  of  the  Atmofphere  is  in¬ 
cluded. 

This  daily  alteration  now  is  owing  to  many  peculiar,  and  perfectly  different  an, 
caufes,  but  yet,  however,  fuch  as  are  intirely  certain,  and  may  be  come  at  by  jer  certain 
diligent  Obfervations.  And  whenever  this  fhall  be  accomplilhed,  then  we  fhall  Lavvs* 
be  able  to  form  a  regular  notion  of  this  Fluctuation,  which  at  prefent  is  look¬ 
ed  upon  as  intirely  uncertain.  From  whom  now  fhould  we  fo  juftly  expect 
this,  as  from  the  famous  Nicholas  Kruquius ,  whole  genius,  learning,  and  inde¬ 
fatigable  induftry,  highly  qualify  him  for  the  cultivation  ot  thefe  ftudies, 
and  whofe  aforementioned  Meteorological  Tables  compofed  with  infinite  dili¬ 
gence  and  accuracy,  fhew  us  at  one  view  all  the  caufes  concurring  to  every 
degree  of  the  increafed  Weight  of  the  Atmofphere.  It  were  to  be  wilhed,  that 
thefe  fo  ufeful  inquiries  of  this  great  mafter  in  Natural  Knowledge,  might 
meet  with  encouragement  equal  to  their  merit  •,  left  when  he  is  gone,  we 
fhould  look  in  vain  for  another  that  is  equally  qualified  for  the  fame  dif- 
coveries,  x 
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A,)d  com-  Laftly,  it  has  been  likewife  obferved,  that  the  Weight  of  the  common  Air, 
about  our  Earth,  at  the  time  of  the  middle  Weight  of  the  Air-fphere,  and 
in  the  molt  temperate  feafon  of  the  year,  is  to  that  of  Water,  as  i  10850: 
But  then  this  mull  be  underflood  according  to  thefe  conditions,  otherwife  it 
would  be  impofible  to  affirm  any  thing  certain  about  it. 

The  effects  In  the  firft  place,  then,  the  Air  retting  with  its  whole  weight  upon  our 

«ht  preflfes  ics  fUrface  with  a  perpetual  force.  And  this  preffure  upon  any 

mofphere. C  particular  Body  is  equal  to  that  power  which  at  the  fame  time  keeps  up  a 
perpendicular  column  of  Mercury  to  the  height  it  then  obtains  in  the  Ba¬ 
rometer-,  the  Bafe  of  which  Column  will  be  a  horizontal  Plane  cutting  a 
Pyramid  whole  vertex  is  in  the  center  of  the  Earth,  whilft  its  Sides  touch 
the  horizontal  boundaries  of  the  Body  thus  preffed  by  Air.  Thus  then 
may  this  power  be  every  where  exadlly  computed,  by  confidering  the  height 
of  the  Quick-filver  in  the  Barometer,  at  the  time  the  computation  is  made, 
and  the  magnitude  of  the  furface  of  the  Body,  the  preffure  upon  which  is  re¬ 
quired.  And  hence  it  is  inferred,  in  the  fecond  place,  that  Bodies  difperfed 
in  the  Earth,  are  fo  much  the  more  preffed  by  the  incumbent  Air,  the 
nearer  they  are  to  its  center  j  for  it  is  evidently  demonftrated  in  hydrofta- 
ticks,  that  the  preffures  of  liquids  upon  their  bafes  are  in  proportion  to  their 
perpendicular  Altitudes.  Hence,  therefore,  if  we  confider  the  Air  as  a  Li¬ 
quid,  every  where  homogeneous,  and  incompreffible  •,  then  the  proportion  in 
which  Bodies  are  compreffed  in  every  part  of  the  perpendicular  from  the 
furface  of  the  Earth  to  its  center,  might  be  eafily  difcovered  :  But  as  the 
elattick  power  of  the  Air  brings  a  great  many  very  different  confiderations 
into  the  fubjedl,  we  fhall  fpeak  particularly  of  that  matter  by  and  by.  In  the 
third  place,  it  appears  on  the  other  hand  that  all  Bodies,  the  farther  they  are 
raffed  above  the  center  of  the  Earth,  the  lefs  in  proportion  they  are  affe&ed 
by  the  preffure  of  the  Air.  But  it  muff  be  obferved  farther  too,  in  the 
fourth  place,  that  Bodies  in  the  very  fame  fituation,  will  be  more  clofely 
compreffed  together,  as  the  weight  of  the  Air  is  augmented,  according  to  the 
abovementioned  observations.  And  fifthly,  as  foon  as  ever  the  fame  Air  de- 
creafes  again  in  its  weight,  the  preffure  upon  thefe  Bodies  will  be  proportionably 
diminifhed.  Sixthly,  all  thofe  Bodies,  therefore,  that  are  expofed  to  the  Air 
are  never  long  compreffed  with  the  fame  external  force  ;  but  the  compreffion  they 
fuffer  is  varying  continually  ;  with  this  limitation,  however,  that  the  difference  of  the 
preffure  is  never  found  in  the  fame  place  to  exceed  one  tenth  of  the  whole  j  within 
which  tenth  is  included  the  whole  compafs  of  this  variation.  Seventhly,  therefore, 
the  Air  itfelf,  while  by  refling  on  all  Bodies  it  thus  compreffes  them  with  various 
forces,  muff  likewife  in  proportion  be  reprefied  by  them,  provided  they  are  elaflic, 
orfuchashave  in  them  an  innate  effort  to  expand  themfelves,  or  to  recover  that fize 
which  is  the  proper  effedl  of  their  natural  energy.  And  hence,  therefore,  it  appears 
likewife,  in  the  eighth  place,  that  in  all  Bodies  which  are  fituated  in  the  Air  there 
is  a  perpetual  ofcillation  of  eheir  Particles  correfponding  to  the  reciprocal  aug¬ 
mentation  or  diminution  of  the  Weight  of  the  Air.  This  ofcillation  is  but 
fmall  indeed,  as  being  confined  within  the  length  above  mentioned,  for  the  com¬ 
pafs  of  its  variation  ;  but  flill  it  is  a  proper  ofcillation,  and  is  almoft  continual. 
But  we  have  before,  in  the  Hiftory  of  Fire,  taken  notice  of  another  tremulous 
vibration  in  the  Particles  of  Bodies,  produced  by  the  various  viciffitudes  of 

2  Heat 
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Heat  and  Cold,  which,  therefore,  in  conjun&ion  with  this  of  the  Air,  mud:  bring 
about  very  confiderable  and  continual  effedts.  We  acknowledge,  therefore, 
two  perpetual  caufes  of  the  conftant,  internal  motion  of  all  the  Particles  of  ela- 
ftic  Bodies,  viz.  Fire,  and  the  Air-fphere.  In  thej}inth  place,  however,  it 
muft  be  remarked,  that  upon  Bodies,  which  are  alafolutely  foft,  if  any  fuch 
there  are,  that  is,  that  are  intirely  deftitute  of  a  power  to  recover  their  for¬ 
mer  figure,  when  the  force  that  prefies  them  is  removed  ;  and  upon  Bodies, 
fuch  as  Water,  which  cannot  by  any  external  Weights  be  reduced  into  a 
fmaller  fpace  ;  upon  fuch,  I  fay,  the  comprefiive  force  of  the  Air-fphere,  with 
regard  to  its  increafe  or  diminution,  has  no  effedt ;  and  confequently,  upon  fuch 
Bodies,  the  reciprocal  Ofcillation  we  have  mentioned,  will  be  of  no  efficacy. 

Seeing  then  that  Fire  adts  equally,  nay  more  upon  thefe  very  Bodies,  than 
on  all  others,  it  plainly  appears,  that  the  power  of  Fire,  on  this  account, 
is  to  be  regarded  as  far  more  univerfal  than  that  of  Air,  and  confequently  of 
any  other  Body. 

It  will  now  be  of  fervice  to  us,  if  with  an  eye  to  Chemiftry,  we  take  a  view  The  das 
of  thofe  effedts  which  the  external  Air  produces,  confidered  as  a  fluid  and  gra- 
vitating  Body  together  ;  for  in  this  light  it  evidently  appears,  that  it  muft  reft  F]uid  3.nd 
with  fome  force  upon  the  outward  furfaces  of  all  Bodies,  as  has  been  juft  now  |”dytoge- 
explained.  Hence  therefore,  in  the  firft  place,  it  will  infinuate  itfelf  between  ther- 
the  furfaces  of  all  Bodies,  the  diftances  of  which  from  one  another  leave  inter- 
ftices  fo  wide  for  the  admiflion  of  the  external  Air,  that  by  its  fubtlety,  or 
the  loofe  texture  of  its  parts,  it  may  be  able  to  enter  into  thefe  little  fpaces. 

Hence,  likewife,  it  is  evident,  that  all  the  little  invifible  Meatus’s  of  Bodies, 
which  are  qualified  in  the  manner  juft  mentioned,  though  they  appear  to  our 
fenfes  to  be  perfectly  empty,  are  in  reality  full  of  common  Air.  And  fince 
this  Air  muft  certainly  in  thofe  Interftices  perform  all  the  effedts  which  are 
proper  to  it;  hence  an  infinite  number  of  the  operations  of  Nature  will  of 
confequence  depend  upon  it.  Secondly,  it  is  a  curious  obfervation  in  Hydro- 
ftaticks,  that  the  heavy  and  fluid  Air  prefles  upon  every  fide  of  Bodies  with 
an  equal  force,  whither  the  horizontal,  vertical,  fuperiour,  inferiour,  or  ob¬ 
lique.  This  is  demonftrated  in  that  Science:  But  as  Chemifts  are  often  unac¬ 
quainted  with  thofe  ftudies,  I  have  thought  it  proper  to  give  an  ocular 
demonftration  of  a  truth  which  is  of  fuch  importance  in  the  Chemical  arc.  I 
take  then  three  glafs  veflels ;  one  cylindrical,  A  ;  another  conical,  B  ;  the  third, 

C,  running,  like  a  bolthead,  from  a  fpherical  bottom,  into,  a  long,  cylindrical  neck. 

Under  thele  three  you  eafily  conceive,  all  forts  of  Ample  veflels  may  be  com¬ 
prehended,  as  is  eafily  demonftrated  by  Geometry.  Be  pleafed  to  obferve,  then, 
in  the  firft  place,  I  fill  the  Cylinder  A  with  fair  Water  exadtly  up  to  the  brim. 

Upon  the  furface  of  the  Water  then  I  put  a  piece  of  Angle  clean  paper,  D,  juft 
big  enough  to  cover  the  mouth  of  the  Veflel,  and  this  with  the  palm  of  my 
left  hand  I  prefs  equally  on  the  furface  of  the  Water,  fo  that  between  that 
furface  and  the  paper  no  Air  can  be  retained.  Then  with  my  right  hand  I  in¬ 
vert  the  veflel,  as  you  fee,  in  fuch  manner,  that  the  palm  of  my  left  hand  re¬ 
mains  clofe  upon  the  paper.  Having  in  this  manner  turned  the  veflel  upfide- 
down,  fo  that  the  mouth  of  it,  which  is  covered  with  paper,  is  at  the  bottom, 

I  gently  remove  my  left  hand,  and  with  my  right  I  hold  the  Glafs  as  it  were 

freely  fufpended  in  the  Air:  And  you  fee,  that  not  the  leaft  drop  of  Water 

runs 
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runs  out  of  the  Veflel,  but  that  the  Paper  remains  as  clofely  prefled  to  it,  as  if 
the  Palm  of  my  Hand  was  ftill  apply’d  to  it.  Obferve  farther,  I  gently  turn 
the  Veflel  from  this  vertical  to  an  horizontal  pofltion  ;  and  does  not  the  Wa¬ 
ter  ftill  remain  in  the  Veflel,  and  the  little  Paper  ftill  clofely  adhere  to  the 
mouth  of  it  ?  Thefe  things  you  plainly  fee.  Do  you  not  therefore  acknowledge, 
that  the  prefling  power  ol  the  heavy  and  fluid  Air,  has  the  fame  effedt  upwards, 
laterally,  and  downwards,  and  that  it  prefles  a  Body  placed  in  it  with  the  molt 
exadl  equality  in  every  point  of  its  furrounding  Surface  ?  And  therefore,  that 
the  Air  which  is  perpendicularly  under  the  mouth  of  the  Veflel,  has  the  fame 
force  in  its  effort  upwards  upon  the  Paper,  as  the  Air  which  horizontally  pref- 
fes  upon  the  Paper,  and  even  as  that  which  bears  upon  it  vertically  ?  This 
elfedtof  every  heavy  Liquid,  the  great  Archimedes  obferved  very  nicely,  as  he  did 
every  thing  elfe,  and  raifed  a  great  many  very  curious  demonftrations  upon  it. 
There  is  in  reality  no  end  of  the  truths,  which  may  be  hence  deduced.  But 
thefe  we  leave  to  be  explained  by  proper  Mafters,  whilft  we  Chemifls  thus  en¬ 
joy  the  benefit  of  them.  The  fame  thing  again  you  fee  now  in  this  conical 
Veflel.  The  Bafe  of  this  glafs  Cone  B  being  open,  and  its  vertex  E  clofe,  I 
fill  the  Veflel  compleatly  up  with  Water,  apply  with  the  Palm  of  the  Hand 
the  Paper  D,  and  turn  the  Veflel  till  the  Bafe  is  undermoft.  I  now  take  off"  my 
left  Hand,  and  fufpend  the  Cone  with  my  right.  The  Paper  you  fee  does  not 
dropoff;  nor  does  the  Veflel  lofe  one  drop  of  Water.  I  gradually  change  the 
vertical  into  an  horizontal  pofltion,  and  ftill  nothing  runs  out,  but  the  Paper 
remains  as  clofely  fixed  as  ever.  Now,  if  the  vertex  of  this  conical  Veflel  was 
open,  and  the  Bafis  clofed  up,  and  the  like  inverfion  were  made  of  the  Veflel, 
the  very  fame  effects  would  follow.  This  then  you  likewife  fee  the  truth  of. 
Laftly,  then,  I  proceed  exadtly  in  the  fame  manner  with  the  other  Veflel,  and 
you  are  YVitnefles,  that  the  Experiment  fucceeds  exadtly  as  the  preceding.  Since 
this  then  is  the  cafe,  you  conceive.  Gentlemen,  with  me,  that  the  Air,  therefore, 
prefling  equally  upon  every  point  of  the  Surface,  enters  likewife  equally  into  all 
the  Pores  and  Dudts  to  which  it  is  applied,  whether  they  are  in  the  upper, 
lower,  or  lateral  Surface,  or  in  any  oblique  pofltion  whatsoever  ;  and  that  it 
prefles  likewife  with  an  equal  force  in  all  thofe  different  parts,  with  this  varia¬ 
tion  only,  that  that  part  of  the  Air  that  is  loweft,  always  prefles  more 
forcibly  upwards,  the  lower  it  is,  that  is,  the  nearer  it  is  to  the  center  of  the 
Earth.  In  the  third  place,  the  Air  by  thefe  its  properties,  comprefies  all  Bo¬ 
dies  on  every  fide,  fills  up  their  cavities,  and  forms  upon  them  a  Surface,  which 
has  a  very  ftrong  coercive  power.  Hence,  in  the  fourth  place,  it  comes  to 
pals,  that  this  Air,  whether  external  or  internal,  which  from  its  fluidity  is  fup- 
pofed  to  be  continually  in  motion,  and  by  its  gravity  is  applied  to  the  exter¬ 
nal  parts  of  fluid  Bodies,  caufes  a  continual  attrition,  concuflion,  and  agita¬ 
tion  of  their  Surfaces,  by  this  means  mixes  different  Fluids  together  in  a  won¬ 
derful  manner,  applies  and  excites  their  reciprocal  powers,  and  thus  produces 
continually  a  great  number  of  effecls.  Fifthly,  however,  it  alters  not  the  fi¬ 
gure  or  fhape  of  the  Bodies  which  are  expofed  to  it,  excepting  only  fo  far  as 
there  are  empty  fpaces  in  them,  in  which  there  is  no  Air.  For  if  in  fuch  a  cafe 
they  are  not  able  to  refill  this  force  of  the  Air,  they  will,  by  the  preflure  of 
it,  be  reduced  into  fmaller  fpaces,  the  corporeal  parts  will  run  together  into  a 
dofer  union,  the  whole  Mafs  become  morefolid,  and  the  former  bulk  will  ap- 
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pear  diminifhed.  But  this  cafe  excepted,  the  Air,  with  all  its  force,  is  not  able 
to  break  the  weakeft  and  moft  brittle  Body  that  is  fill’d  with  it,  and  placed  in 
it ;  for  as  much  as  it  preftes  on  one  part,  fo  much  exaftly  it  fuftains  on  the 
other,  and  thus  preferves  all  Bodies  in  equilibria.  In  the  mean  time  we  know, 
that  the  motion  of  the  Air  is  always  confiderably  fwifc  ;  which  is  particu¬ 
larly  evident  from  an  Oblervation  made  in  a  Room  that  is  darkened,  when  the 
Air  is  very  ftill,  and  then  illuminated  only  by  a  fingle  Ray  let  in  at  a  very 
fmall  Hole :  For  if  then  any  one  Handing  on  one  fide  of  the  lucid  aerial  Cone, 
turns  his  Eye  upon  that  luminous  part,  he  will  really  be  furprized  at  the 
motion  of  the  Atoms,  which  with  a  confiderable  and  perpetual  rotation,  are 
carried  about  hither  and  thither,  and  moft  rapidly  confounded  with  one  ano¬ 
ther.  Hence,  then,  we  are  the  more  induced,  with  great  probability,  to  con¬ 
clude,  that  all  thofe  in  the  external  open  Air  are  conftantly  in  a  greater  agi¬ 
tation,  and  confequently,  that  the  motion  and  attrition  among  themfelves,  and 
upon  the  Surfaces  of  other  Bodies,  is  very  confiderable,  inafmuch  as  the  mo¬ 
tion  is  continual,  and  the  gravitating  force  equal  to  the  preflure  of  a  eolumn  of 
Water  33  feet  high.  And  hence  we  may  eafily  conceive  in  the  fixth  place,  how 
ftrong  muft  be  the  attrition  and  motion  of  the  Atmofphere  upon  the  Surfaces 
of  all  Bodies  ;  efpecially,  as  often  as  it  is  agitated  by  Fire,  or  Storms.  Let  us  fup- 
pofe,  that  in  an  Area  of  one  foot  fquare,  there  gravitates  the  weight  of  2080 
pounds  ;  what  a  mighty  piftil  is  this  ?  Let  this  now,  in  a  great  ftorm,  be 
mov’d  with  fuch  a  rapidity,  as  that  in  a  fecond  of  time  it  fhall  run  the  fpace 
of  two  and  twenty  feet,  will  not  the  forcejof  this  weighty  piftil,  in  the  attrition 
of  Bodies  that  are  under  it,  be  incredibly  great  P  Thus,  therefore,  an  infinite 
number  of  very  powerful  phyfical  changes  are  effected  by  thefe  caufes,  which 
not  being  regarded  by  the  Chemifts,  they  have,  in  order  to  account  for  thefe 
effefts,  in  vain  invented,  I  know  not  what  very  abftrufe,  and  plainly  fictitious 
ones;  whilft  in  reality,  the  whole  matter  depended  intirely  upon  thefe  fimple 
ones  we  have  juft  mentioned,  nor  required  fuch  very  extraordinary  ones,  af- 
fumed  without  any  foundation.  In  the  feventh  place,  it  fhould  be  particularly 
remarked,  that  the  ultimate  Particles  of  the  Air  cohere  together  in  fuch  a  man¬ 
ner,  that  they  are  not  very  readily  to  be  divided  into  their  minuteft  parts,  fo 
as  to  infinuate  themfelves  eafily  into  the  fmalleft  paflages,  but  thefe  are  re¬ 
quired  confiderable  large,  before  this  penetration  happens.  This  I  clearly 
demonftrate  to  you  by  the  following  Experiment.  I  have  here  in  my  Hand  a 
glafs  Thermometer,  filled  up  to  the  brim  with  Water.  ’Tis  four  feet  long, 
and  the  neck  of  it  is  fo  narrow,  that  the  diameter  of  the  Tube  is  only 4he  eighth 
part  of  an  inch.  This,  now,  I  invert  fo  that  the  mouth  of  the  Tube  is  down¬ 
ward:,  and  yet  you  fee  that  not  one  drop  of  Water  comes  out,  but  on  the  con¬ 
trary,  it  remains  as  unmoved  in  it,  as  if  it  had  been  very  carefully  Hop’d.  But 
again,  the  Barometer  of  Torricelliusf  with  the  fulpended  Mercury,  does  not 
tranfmit  any  Air  into  the  Vacuum  which  is  left  at  the  upper  part  of  the  Tube, 
tho’  the  Air  exerts  fuch  a  mighty  force  upon  the  Surface  of  the  Mercury,  in 
order  to  fill  up  this  empty  fpace  :  For  here  the  Air  cannot  be  divided  into  lb 
minute  parts,  as  to  enter  the  interftices  of  the  Mercury,  but  remains  excluded. 
If  the  fame  Experiment  is  made  with  Water,  or  even  with  Spirit  of  Wine,  the 
event  will  be  always  exa&ly  the  fame.  From  all  thefe  Obfervations,  therefore, 
it  is  clear,  that  the  Air  is  not  eafily  to  be  divided  into  its  minuteft  parts  ;  for 
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otherwife  thofe  parts  would  pafs  through  the  Pores  of  thefe  Liquors,  within 
which  the  Particles  of  Air  may  be  difpofed,  and  lie  concealed,  as  will  appear 
manifeftly  hereafter,  when  we  (hall  profeffedly  illuftrate  by  Experiments,  how 
the  Air  may  be  extra<ded  from  the  inner  Cells  of  Bodies,  in  which  it  is  lodged. 
But  in  the  eighth  place,  I  (hall  endeavour  to  (hew  you,  the  magnitude  of  thofe 
Bubbles  by  which  the  Air  afcends  through  Water  contained  in  Tubes.  You 
fee,  I  hold  here  a  glafs  Thermometer  which  has  a  neck  pretty  long,  and  fo 
wide,  that  the  diameter  of  the  mouth  is  a  quarter  of  an  inch.  This  being  full 
of  Water,  I  turn  upfide  down.  What  is  the  confequence  ?  Why  you  fee  the 
Air  afcending  through  the  Water  in  the  neck  of  this  Veffel,  rifes  only  in  large 
Bubbles,  nor  does  by  any  means  divide  itfelf  into  little  ones  *,  and  befides,  thefe 
Bubbles,  which  are  of  a  very  difcernible  fize,  (top  here  and  there  in  the  neck 
of  the  Vefiel.  There  mud  therefore  either  be  a  power  of  affociation  in  the 
Air,  or  elfe  a  repulfive  power  in  other  Liquors,  with  refpeft  to  the  Air,  by 
which  they  drive  the  aerial  Particles  into  mutual  contact.  To  make  this  (till 
plainer,  I  will  exhibit  to  you  another  Experiment:  You  fee  here  a  glafs  Yeflel, 
open  at  the  top,  in  which  there  is  pure  Alcohol.  This  very  fmall  glafs  Veffel, 
formed  like  a  Bolt-head,  with  a  Bulb  and  narrow  Neck,  is  full  of  fair  Water. 
This  now,  into  which  the  Air  does  not  prefently  enter,  whild  I  turn  it  up,  I 
thus  invert  and  immerge  the  mouth  of  the  neck  which  is  now  downwards  into 
the  Alcohol  :  And  don’t  you  evidently  perceive  the  Alcohol  afcending  through 
the  Water  into  the  belly  of  the  Glafs  in  flow  oily  fpirals,  and  the  Water  de¬ 
fending  into  the  Veffel  which  is  now  abandoned  by  the  riling  Alcohol  ?  The 
Alcohol  now  reds  in  the  upper  part  of  the  Vial,  whild  the  infipid  Wa¬ 
ter  taking  the  place  which  is  quitted  by  by  the  former,  defends  from  that  into 
the  Veffel.  Hence,  therefore,  I  look  upon  it  as  certain,  that  the  Particles  of 
the  Alcohol  and  the  Water,  are,  by  vertue  purely  of  their  fluidity  and  gravity, 
mod  eafily  admitted  into,  and  tranfmitted  through  thofe  interdices,  which  are 
left  between  the  Elements  of  both;  but  that  the  admiflion  and  tranfmifiion  of 
the  Air  is  exceeding  difficult.  But  this  will  be  made  dill  more  evident  by 
this  other  Experiment :  Indead  of  Alcohol,  I  have  poured  Oil  into  this  Veffel ; 
and  the  Vial  being  quite  full  of  Wafer,  and  turned  bottom  upwards,  as 
before,  I  put  the  neck  of  it  into  the  Oil.  Could  you  now  have  expected 
what  you  fee  ?  How  prettily  do  the  Globules  of  Oil  afcend  through  the  Water 
from  the  lowermod  to  the  uppermod  parts,  till  all  the  Oil,  after  much  drug¬ 
ging,  has  rifen  out  of  the  lower  Veffel  to  the  top  of  the  belly  of  the  inverted 
Glafs.  Theevent  will  be  exa&ly  the  fame,  if  I  fill  the  Glafs  with  drong  faline 
Lixiviums ,  and  immerge  it  after  the  fame  manner  in  Alcohol,  fair  Water,  or 
Oil.  Of  this  property  of  the  Air,  therefore,  which  we  particularly  recommend 
to  the  confideration  of  the  Chemids,  we  are  likewife  allured,  by  comparing  it 
with  other  Fluids,  viz.  that  the  Particles  of  Air  collected  together  in  any  quan¬ 
ta  are  not  by  far  fo  eafily  feparated  from  one  another,  as  the  Elements  of  any 
other  Fluids  that  we  are  acquainted  with.  And  hence,  it  is  likewife  evident, 
that  the  minute  Particles  of  Air  cannot  eafily  be  intermingled  with  other  Li¬ 
quids,  but  rather  run  together  within  them,  and  thus  difeover  themfelves  bydi- 
ftind  Bubbles,  or  a  colle&ion  of  them  which  then  becomes  froth  :  Notwith- 
danding  which,  however,  when  the  Angle  Elements  of  Air  have  lodged  them¬ 
felves,  (eparately,  in  the  Pores  left  between  the  ultimate  Particles  of  other  Li¬ 
quids, 
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quids,  it  is  a  very  hard  matter  to  fet  them  free  again.  This  we  are  very  cer¬ 
tain  of,  who  have  feen  how  difficult  it  is  wholly  to  fetch  out  the  Air  which  lies 
in  this  manner  concealed  in  Mercury,  and  are  fenfible  of  the  wonderful  effects, 
with  which  this  feparation  is  attended  ;  for  Hugens  long  ago  obferved,  that 
Mercury  freed  intirely  from  Air,  has  kept  fufpended  in  the  Barometer  to  up¬ 
wards  of  50  inches.  But  of  this  property  of  the  Air,  1  fhall  profeffedly  difcourfe 
to  you  hereafter.  Thus,  then,  I  have  faithfully  laid  before  you  thofe  proper- 
-ties  of  the  Air  which  it  has  in  common  with  all  other  Bodies  •,  and  at  the  fame 
time  have  carefully  explained  to  you  its  efficacy,  confidered  in  this  view,  upon 
thofe  Bodies  which  ufually  fall  under  a  chemical  Examination  *,  having  only 
added  fome  Obfervations,  which  I  could  not  avoid,  concerning  its  mifcibility 
with  other  Fluids.  Let  us  now  chearfully  proceed  to  the  confideration  of  thofe 
peculiar  properties  which  are  poffeffed  by  the  Air  alone. 

The  firft  then  that  here  offers  itfelf  to  our  obfervation,  is  the  elafticity  which  The  efefti- 
Phyfics  has  difcovered  in  it.  This  is  that  fingular  quality,  by  which  all  known  °f  the 
Air,  poffeffing  a  certain  fpace,  and  being  confined  there  in  fuch  manner  that  it 
cannot  efcape,  will,  if  it  is  prefs’d  together  by  a  determined  weight,  reduce  it¬ 
felf  into  a  lefs  fpace,  which  will  be  always  in  a  reciprocal  proportion  to  the 
quantity  of  the  weight  that  aCts  upon  it  ;  with  this  circumftance,  however,  al¬ 
ways  attending  it,  that  it  will  conftantly,  by  a  fpontaneous  expanfion,  recover 
again  the  fpace  it  hath  loft,  in  proportion,  as  the  compreffive  force  is  dimi- 
niffied  :  And  when  this  force  comes  to  be  the  fame  as  it  was  in  the  beginning 
of  the  Experiment,  then  the  aerial  Mafs  will  always  infallibly  expand  itfelf 
throughout  the  whole  fpace,  that  it  before  filled  up,  provided,  that  no  other 
caufe,  in  the  mean  time,  fhall  intervene  to  hinder  it.  If  the  preffure  is  leflen- 
ed,  Air  extends  itfelf  to  a  larger  fpace;  if  it  is  increafed,  it  reduces  itfelf  into 
a  lefs. 

Now  fuch  a  difpofition  as  this,  Gentlemen,  yielding  fo  readily  to  fuch  a  fs  peculiar  ta 
compreffion,  and  yet  recovering  itfelf  with  fuch  a  fpring,  I  don’t  remember  1C 
to  have  been  obferved  in  any  other  Liquid  hitherto  examined.  *Tis  certain, 
no  fuch  thing  is  difcovered  in  Alcohol,  Oil,  Water,  Spirits,  or  any  Lixiviums.  For 
tho’  all  thefe  are  eafi.’y  contracted  by  Cold,  and  dilated  by  Fire,  yet  they  yield 
not  to  weight  by  proportional  retreats  into  clofer  and  clofer  fpaces  ;  nor  being 
freed  from  their  preffure,  do  they  expand  themfelves  perpetually.  This,  there¬ 
fore,  is  the  peculiar  property  of  Air  alone.  And  hence  it  merits  an  exaCt  ex¬ 
plication,  which  you  will  fufficiently  underftand,  if  I  clearly  lay  before  you, 
from  Boyle  and  Mariotte ,  the  wonderful  Law  of  this  elafticity. 

Thefe  Gentlemen,  then,  have  difcovered,  upon  the  evidence  of  elaborate  Under  a «r. 
Experiments,  that  the  following  is  to  be  looked  upon  as  the  principal  Law  0f tamLaw* 
this  property  ;  namely,  that  the  Air  by  compreffion  is  contracted  into  fpaces, 
which  are  always  exactly  fo  much  lmaller,  as  the  comprefiing  weightsare  greater. 

Hence,  therefore,  the  denfity  of  comprefs’d  Air  is  always  in  proportion  to  the 
compreffing  weight.  Let  us,  for  inftance,  fuppofe  a  cylindrical  Veffel  full  of 
Air,  and  the  infide  of  this  Veffel  to  be  fo  very  firm  and  immoveable,  that  it 
will  not  in  the  leaft  give  way  to  the  preffure  of  the  contained  Fluid.  Let  the 
Bafis  of  this  Veffel  be  exaCtly  an  Area  of  one  Rhineland  foot,  its  height  64  in¬ 
ches.  The  Air  then  contained  in  this  Cylinder,  will  on  its  upper  Surface  fuftam  the 
preffure  of  the  Atmofphere,  which  we  will  fuppofe  to  be  2 1 1 2  pounds  Troy  weight ; 
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and  the  Air  which  fills  up  the  capacity  of  the  Tube,  will  be  the  fame  as  the  com¬ 
mon  Air.  If  then  the  upper  furface  of  this  Air  fhould  be  compreffed  by  a 
perpendicular  column  of  Mercury  of  “29  inches  height,  the  preffure  in  fuch 
cafe,  would  be  twice  as  great  as  it  was  before  from  the  Air  fphere  alone.  And 
according  to  the  increment  of  the  preffure,  the  Air  compreffed  would  be  re¬ 
duced  into  fmaller  fpaces,  in  the  proportion  hereunder  mentioned. 

Ife.  2112  prefs  the  Air  fo  as  to  make  it  fill  this  Cylinder  1 

4224  - - - - - i 

8448  - -  "  T 

16896  ■  '  ■  - - - - - -  -1 

33792  - - - A 

6758  4  — - A 

135163  - ttV 

270336  — - -rib¬ 

and  fo  on  continually.  Hence,  then,  it  very  clearly  appears,  to  fuch  as  con- 
fider  the  thing,  firft,  that  it  is  not  a  very  eafy  matter  by  this  method  to  reduce 
the  common  Air  into  a  fpace  64  times  lefs  than  that  which  it  naturally  poffef- 
fes;  fince  fo  enormous  a  Weight,  and  fo  firm  a  Tube  203  inches  high,  are  re¬ 
quired  for  this  purpofe;  and  the  Air  in  point  of  weight,  would  be  then  to  Wa¬ 
ter,  about  as  1  to  13.  But  if  the  weight  here  affigned  to  the  Atmofphere,  viz. 
2112  pounds,  was  eleven  times  doubled,  then  the  Air,  which  by  this  means 
would  be  reduced  into  a  fpace  1024  times  lefs,  would  be  a  great  deal  denfer 
and  heavier  than  Water.  In  the  fecond  place,  it  appears  certain,  that  this  Air 
can  never  be  abfolutely  reduced  into  no  fpace  at  all,  tho’  the  weight,  and  con- 
fequently  the  compreffure  caufed  by  them,  fhould  be  ever  fo  immenfly  increaf- 
ed,  as  a  view  of  the  Table  annexed  fufficiently  demonftrates. 

How  far  this  Befides,  I  fhall,  perhaps,  hereafter  make  it  appear,  that  one  thoufandth  part 

tendS.eX*  of  the  common  Air,  at  leaft,  confifts  of  aqueous,  fpirituous,  oily,  faline,  and 
other  Particles  fcattered  through  it,  which  being  united  together  by  this  com¬ 
preffure,  form  at  length  a  Body  no  farther  compreffible.  So  that  on  this  ac¬ 
count,  it  feems  to  me  quite  incredible,  that  common  Air  can  ever  be  reduced 
into  a  fpace,  a  thoufand  times  lefs  than  itufually  takes  up,  without  being  com- 
prefs’d  by  this  means  into  nearly  To! id  Maffes  ;  which  indeed,  with  refpeCt 
to  the  elaftic  aerial  part,  may  be  always  contracted  fomewhat  clofer,  but 
never  in  a  Ratio  with  the  compreffing  weights,  becaufe  then  the  Bodies  too, 
mingled  with  the  common  Air,  mult  likewife  follow  the  fame  Law  of  elafti- 
city,  of  which  we  fufficiently  know  from  Experiments  they  are  abfolutely  inca¬ 
pable.  But  as  thefe  Particles  in  the  Body  of  the  common  Air,  which  are  not 
compreffible,  rarely  make  one  eight  hundred  and  fiftieth  part  of  the  whole,  it 
is  nothing  ftrange,  that  this  proportion  has  always  been  obferved,  in  the  Expe¬ 
riments  which  have  been  made,  concerning  this  Law:  The  reafon  of  which 
will  immediately  appear,  when  I  come  presently  to  lay  before  you  the  Expe¬ 
riments  of  Mr.  lownley. 

This  Lav/,  Let  us  then  in  the  lecond  place  confider,  that  it  is  an  eafy  matter,  by  the 
^ephofflthe  means  °f  compreffing  weights,  to  contract  the  common  Air  into  a  fpace,  lefs  by 
Experiment,  half  than  that  which  it  took  up  before  :  And  in  this  ftep  of  the  Experiment  it 
tsjeryvift-  has  been  very  accurately  obferved,  that  this  double  condenfation  was  effected 
by  doubling  the  weight.  For  in  this  cafe,  thofe  compreffible  Corpufcles  which 

take. 
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take  up  only  a  thoufandth  part  of  the  firft  Space  make  fo  little  alteration,  that 
they  utterly  efcape  the  notice  of  the  Senfes.  The  rule,  therefore,  in  this  firft: 
ftep  anfwers  exadtly  to  the  Senfes,  and  is  capable  of  ocular  demonftration. 

But  in  the  third  place,  thofe  who  are  acquainted  with  thefe  things  will  eafily  Afterwards 
^-ipprehend,  that  the  lefs  the  Spaces  are,  into  which  the  Air  is  comprefted,  the 
greater  gradually  does  the  difficulty  become  of  demonftrating  this  Law.  For  covered! 
fince  we  are  informed  from  Hydroftaticks,  that  the  preffure  of  heavy  liquids  on 
the  bottom  and  fides  of  their  containing  Pipes  is  always  in  proportion  to  their 
perpendicular  Altitudes hence  you  readily  conceive  how  mighty  ftrong  the 
Tubes  muft  be,  for  the  carrying  on  of  thefe  Experiments,  till  the  Air  is  re¬ 
duced  into  the  one  hundredth  part  of  its  natural  Space.  But  you  know  likewile,  it 
was  long  ago  difcovered  by  the  Academy  delCimento,  that  even  metalline  veftels 
have  been  inlarged  in  their  capacities,  by  being  filled  with  ponderous  Liquids :  How 
much  more  certainly  then  muft  this  be  the  cafe  in  Glafs  ?  And  yet  you  ve¬ 
ry  well  know,  that  it  is  requifite,  that  the  inftrument  here  made  ufe  of, 
lhould  be  made  of  Glafs,  that  the  height  of  thecompreffing  Mercury  in  the  inex- 
panfible  Tube  may  be  compared  with  the  height  of  the  Air,  compreffed  by  the 
Mercury  ;  becaufe  it  is  only  by  an  accurate  knowledge,  and  an  exadt  comparifon 
ofthefe  heights,  that  we  can  comeat  the  thing  we  are  in  fearch  of.  But  what  avail 
deal  of  caution  and  accuracy  is  here  again  required  !  The  Tube  mull  be  very  long, 
not  dilatable,  every  where  exadtly  of  the  fame  figure,  and  perfedtly  tranfparent. 

The  Air  to  be  compreffed,  throughout  the  whole  courfe  of  the  Experiment  mull 
continue  exadtly  of  the  very  fame  degree  of  Heat,  for  every  little  increment  of 
it  in  this  cafe  will  adl  by  fo  much  greater  an  expanfive  power  as  the  Air  is 
more  condenfed  by  the  compreffing  weights.  And,  indeed,  not  only  in  this,  but  in 
the  other  parts  of  Natural  Philofophy  likewife,  our  Experiments  are  performed 
amidft  a  thoufand  concurring  caufes  ;  any  one  of  which  being  negledted,  our 
conclufions  upon  the  events  will  vary  from  the  truth. 

But  that  you  may  have  ftill  a  jufter  notion  of  the  matters  we  are  handling,  give  Thedi/bovc- 
me  leave  to  lay  before  you  the  method  by  which  the  Philofophers  difcovered  this  ry  of  this 
Law  of  the  Air’s  Elafticity.  This  will  enable  you  to  judge  more  accurately,  Law' 
what  is  juftly  to  be  thought  of  this  Law,  and  of  the  extent  of  it,  in  which  point, 
perhaps,  they  have  carried  it  rather  too  far.  The  great  Boyle,  then,  took  the 
double-legg’d  Tube,  A  B  b  C,  infledled  as  you  fee  in  the  Figure,  open  at  pi.vii, 

A,  and  hermetically  made  at  c.  He  took  care  it  lhould  be  every  where  exadtly  F‘s' *• 
of  the  fame  capacity  in  b  c,  and  lhould  be  made  very  thick  and  ftrong.  The 
Leg  b  c,  was  12  inches  long,  and  was  accurately  divided  into  Lines  :  The 
other,  AB,  contained  a  good  many  feet.  By  pouring  Mercury  then  into  the 
Tube  at  A,  and  by  this  means  condenfing  the  Air  in  be,  from  48  to  3,  or 
from  16  to  1,  he  found,  that  the  Space  into  which  the  Air  was  compreffed  was 
always  diminilhed  in  proportion  to  the  Increment  of  the  Weight.  See  Boyle 
againft  Linus ,  p.  60,  &c.  Mariotte ,  of  the  Nature  of  Air ,  p.  15 1,  154. 

As  this  therefore  was  the  manner,  and  this  the  extent  of  the  Obfervations,  by 
which  the  condenfibility  of  the  Air,  inrefpedl  of  the  compreffing  Weights,  was  with  cat. 
difcovered,  every  one  fees,  that  this  condenfation  was  not  carried  beyond  one  tlon* 
fixteenth  of  the  whole.  Nor,  for  my  part,  have  I  ever  met  with  any  authors 
that  have  made  any  farther  advances  in  this  matter,  who  have  publifhed  their  Ex¬ 
periments.  The  famous  Dr.  Halley  t  indeed,  and  the  celebrated  Academy  delCimento 
2.  (Mem. 
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(Mem.  de  V Ac adem.  Roy.  des  Sc.  1703.  p.  102.)  inform  us,  that  the  Air 
cannot  be  condenfed  beyond  part  of  its  natural  Space*,  but  the  Experi¬ 
ments,  by  which  thefe  great  men  were  able  to  condenfe  the  Air  fo  far,  as  that 
after  fuch  condenfation,  it  could  not  be  reduced  into  a  lels  Space,  have  not  yet 
been  made  publick.  Whatever  thofe  Experiments  were,  however,  this  is  cer¬ 
tain,  that  the  Air  fo  comprefled,  and  reduced  into  fmaller  Spaces,  will  again  ex¬ 
pand  itfelf  gradually  into  greater  Spaces,  exactly  in  proportion  to  the  decre¬ 
ment  of  the  comprefling  Weight,  which  ratio  is  conftantly  obferved  to  hold 
true.  And,  indeed,  the  ingenious  Mr.  Richard  Townley ,  as  the  great  Boyle  re¬ 
lates  in  the  place  juft  cited,  difcovered  by  Experiments  that  might  be  depended 
upon,  that  this  fpontaneous  expanfion  of  the  Air,  upon  the  diminution  of  the 
comprefling  Weights,  did  moft  exadtly  follow  this  Law  from  1  to  32.  Upon 
the  evidence,  however,  of  thefe  truths,  thus  far  indeed  certainly  demonftrated, 
let  us  take  care  we  don’t  launch  out  too  far,  and  abfolutely  aflfert,  that  this  Law, 
namely,  that  the  Spaces  taken  up  by  the  comprefled  Air,  are  in  a  reciprocal 
proportion  to  the  comprefling  Weights,  always  holds  true.  For  indeed,  I  con- 
fefs,  ii  is  my  opinion,  we  are  at  as  little  certainty  on  this  point,  as  the  moft  illi¬ 
terate  perfon  whatfoever.  Let  us  proceed,  therefore,  and  fet  forth  what  we  cer¬ 
tainly  know  of  it  from  experimental  proof.  In  the  firft  place,  then,  we  are  af- 
fured,  that  the  common  Air  may  be  reduced  into  a  Space  fixteen  times  lefs  than 
it  took  ap  before  •,  and  that  therefore  it  may  be  condenfed  in  this  proportion.  In  the 
fecond  place,  we  are  equally  certain,  that  fuch  is  the  difpofition  of  this  Air,  that  it 
may,  by  expanding  itfelf,  be  diffufed  into  a  Space,  two  and  thirty  times  greater,  and 
fill  that  Space  with  as  equal  a  diftribution  of  its  parts  as  before.  In  the  third 
place,  that  this  contraction  of  the  comprefled  Air  into  a  Space  fo  much  lefs, 
than  what  it  pofiefles  naturally,  is  owing  only  to  the  force  of  the  externally  ap¬ 
plied  Weight,  by  which  it  is  reduced  into  fo  fmall  a  Space.  And  again,  in  the 
fourth  place,  that  the  fame  Air  being  by  any  means  freed  from  the  force  of  the 
comprefling  Weight,  does,  by  the  power  of  its  own  peculiar  nature,  without 
the  intervention  of  any  other  caufe,  excepting  only  the  Fire  that  is  prefent  with 
it,  expand  itfelf  in  fuch  a  manner,  as  always  exactly  to  recover  fo  much  Space  as 
it  had  before  loft  by  the  compreflure,  And  in  the  fifth  place,  which  is  pretty 
extraordinary,  that  this  virtue  of  expanding  itfelf,  peculiar  to  the  Air,  does 
always  remain  after  thegreateft  compreflure,  fince  it  always  continues  fo  accurately 
proportional  to  the  quantity  removed  of  the  prefling  weight.  In  the  fixth  place, 
that  its  capacity  too  of  compreflibility  is  equally  indeftrudtible  ;  for  after  the  Air 
has  been  rarified,  by  removing  the  comprefling  Weights,  to  two  and  thirty  de¬ 
grees,  there  has  ftill  remained  in  it,  fo  rarified,  a  property,  by  which  it  was 
again  capable  of  being  comprefled,  as  before,  by  the  like  force  of  the  former 
Weights.  In  the  feventh  place,  we  know  from  the  moft  certain  Experiments, 
that  this  dilatability,  and  compreflibility  of  the  Air,  by  the  foie  acftion  of 
Weight,  anfwers  accurately,  as  far  as  our  fen fes  are  able  to  judge,  to  the  incre¬ 
ment  or  decrement  of  the  comprefling  Weight.  In  the  mean  time,  however, 
the  Philofophers  of  Great  Britain  and  Italy ,  men  formed  by  Nature  for  unravel¬ 
ling  thefe  myfteries,  have  declared  in  their  Writings,  that  the  common  Air 
cannot  be  rendered  above  eight  hundred  times  denfer.  This,  therefore,  we  learn 
likewife  from  their  Experiments,  which  they  have  hitherto  concealed.  Of  the 
great  probability,  however,  of  their  aflertion,  I  lhall  difcourfe  my  felf  by  and 
2  by, 
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by,  when  I  have  communicated  to  youfome  things  thatare  known  for  a  certain¬ 
ty,  concerning  the  Corpufcles  which  float  about  in  the  common  Air.  In  the 
eighth  place,  therefore.  Spaces  filled  with  the  fame  quantity  of  Air,  are 
fo  far  in  a  reciprocal  proportion  to  the  comprefling  Weights.  In  the  ninth 
place,  this  is  always  true,  as  well  in  that  Air,  which  is  reduced  into  a  Space  fix- 
teen  times  lefs,  as  in  that  which  is  only  comprefled  by  the  common  Atmofphere. 

In  the  tenth  place,  it  appears,  according  to  the  Experiments  of  Mr .Townley,  alrea¬ 
dy  mentioned,  that  this  proportion  never  varied  in  all  the  compafs  from  32  to  1. 

In  the  eleventh  place,  therefore,  it  is  exceeding  probable,  that  the  fame  rule 
obtains  likewife  in  a  farther  condenfation  ;  but  fo  as  that  by  little  and  little,  as  the 
Air  is  more  condenfed,  greater  Weights  are  requifite,  for  the  fame  condenfation, 
till  at  length  all  farther  compreflibility  is  utterly  at  an  end.  In  the  twelfth  place,  we 
fee  that  the  Air  fo  con  traded  and  comprefled,  does  not  tranfpire,  or  penetrate  thro* 

Glafs,  nay,  indeed,  cannot  pafs  through  the  pores  of  the  Mercury  ;  for  it  ftill 
remains  in  the  fame  part  of  the  Tube,  though  by  means  of  fuch  an  incumbent  . 
Weight  of  Mercury,  it  is  reduced  to  To  much  greater  denfity.  Nay  farther,  tho* 
the  Air,  by  means  of  Fire,  is  rendered  warmer,  and  made  to  elevate  the  incum¬ 
bent  Mercury,  it  does  not  then  penetrate  either  through  that,  or  through  the  Glafs. 

Another  law,  which  we  find  to  obtain  in  the  Elafticity  of  the  Air,  is  that  it  Theeiamd- 
cannot  be  deftroyed  ;  inafmuch  as  upon  examination  by  every  kind  of  Experi-  tyoftheAir 
ment,  it  has  always  remained  elaftic  •,  nor  are  its  elaftic  parts  either  by  long  reft, 
or  the  greateft  preflure,  ever  fo  difpofed  as  to  lofe  theElafticy  we  have  been  juft 
explaining.  For  Mr.  Boyle  and  Mariotte  having,  with  a  particular  view  to  this 
matter,  kept  common  Air  ftrongly  comprefled,  and  fhut  up  in  a  Wind-Gun, 
found,  upon  their  fetting  it  again  at  liberty,  that  it  was  perfe&ly  as  elaftic  as  it 
was  before.  And  lately,  that  great  Geometrician  Robervallius ,  examining  Air 
which  had  been  fliut  up  for  the  fpace  of  fifteen  years  after  the  like  manner, 
found,  that  it  had  not  loft  any  thing  of  its  Elafticity.  See  Du  Hamel.  Hiji.  de 
VAc.  Roy.  des  Sc.  p.  368.  But  it  will  hereafter  farther  appear,  that  even  thofe 
elaftic  Particles  of  Air,  which  are  detained  in  the  interfaces  of  the  moft  inter¬ 
nal  parts  of  fluid  or  folid  Bodies,  do,  when  they  are  fet  free  from  thofe  confine¬ 
ments,  and  are  afterwards  united  to  other  Particles,  exert  again  that  Elafticity, 
which  they  then  feemed  fo  utterly  to  have  loft,  as  not  to  give  the  leaft  indica¬ 
tion  of  retaining  it.  For  as  foonas  ever  they  recover  their  liberty,  they  produce 
incredible  effefts,  which  can  be  attributed  to  their  Elafticity  alone,  and  thus  evi¬ 
dently  make  it  appear,  that  neither  time,  nor  reft,  nor  even  their  fuppofed  con¬ 
cretion  with  Animal,  Vegetable,  or  Foflil  Subftances,  is  ever  able  to  deftroy  this 
wonderful  property  of  the  Air.  In  the  mean  time,  however,  we  learn  from  the 
fame  Experiments,  that  fuch  is  the  nature  of  Air,  that  its  elaftic  Particles,  when 
feparate  and  by  themfelves,  may  be  fo  united  to  other  Bodies,  by  which  they 
are  intercepted,  or  at  leaft  may  reft  in  them  in  fuch  manner,  as  not,  for  Ages 
together,  to  produce  any  elaftic  efifett  j  and  that  yet,  upon  their  being  freed 
from  thofe  Bodies,  and  mingled  with  others  of  the  like  nature,  they  demon- 
ftrate,  that  they  have  intirely  retained  their  Elafticity.  Hartfhorn,  for  inftance, 
may  be  preferved  for  feveral  ages  •,  and  yet  upon  a  chemical  examination  of  fome 
which  had  been  kept  above  fifty  years,  and  by  this  means  was  grown  exceeding 
hard  and  dry,  it’s  furprizing  what  a  quantity  of  elaftic  Air  it  yielded  in  its  re- 
folution  !  Hence,  therefore,  it  is  very  probable,  that  one  Angle,  elaftic,  aerial 
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Particle  is  not  elaftic,  with  refped  to  the  increment  or  decrement  of  incumbent: 
Weights  ;  but  that  this  Elafticity  then  only  has  being,  when  two  fuch  Particles 
of  Air  come  to  touch  and  repel  one  another;  and  that,  confequently,  if  thefe 
elaftic,  aerial  Particles  were  fo  far  diftant  from  each  other,  as  that  this  repelling 
force  fhould  utterly  ceafe,  then  this  whole  Liquid  would,  for  that  time,  neither 
fpontaneoufty  expand  itfelf,  nor  in  the  leaft  refill  any  compreffion  ;  but  would 
then  only  exert  this  power,  when,  by  being  prefled  clofer  to  one  another, 
they  fhould  begin  to  come  within  the  fphere  of  each  other’s  adivity.  One  aerial 
Particle,  therefore,  would  have  nothing  of  this  elaftic  power;  but  it  would 
be  only  the  joint  effort  of  feveral.  Hence  then,  in  all  appearance,  the  elaftic 
power  of  Air  ought  to  be  regarded  as  conftant  and  immutable. 

Air  conden-  But  in  what  manner,  or  to  what  degree  foever,  this  Air  has  been  condenfed 
g^contb*.  by  tbe  utmoft  power  of  Weights,  it  has  always  remained,  even  in  that  condition, 
very  fluid ;  for  after  it  has  been  contracted  into  the  greateft  denfity,  it  has  con- 
ftantly  reftored  itfelf  again  in  all  its  Particles,  with  the  fame  facility,  foas  to  fill  up 
exactly  the  former  Space;  all  the  Particles  retreating  with  the  fame  eafe  with 
which  they  before  came  together.  Since,  therefore,  by  every  Experiment  that 
has  been  hitherto  made,  this  property  has  been  always  found  to  take  place  from 
1  to  520,000,  we  may  fairly  aflert,  that  the  Fluidity  of  the  Air,  in  all  the  large 
compafs,  from  the  moft  rarified,  to  the  moft  condenfed,  remains  without  altera¬ 
tion  ;  and  that  therefore  it  is  neither  capable  of  being  confolidated  by  the  in- 
tenfeft  Cold,  or  the  greateft  degree  of  comprelfion. 

The  Elafti-  But  nothing  now  in  this  elafticity  of  the  Air  feems  a  greater  paradox  to 
ponion  7  Perfons  not  Matters  of  this  affair,  than  what  Mr.  Boyle  has  evinced  with  fo  much 
Airof  equal  certainty ;  viz.  that  the  elaftic  Power  which  prevails  in  any  particular  portion 
thewhok  Air,  can>  without  any  greater  condenfation  than  what  is  owing  to  the 

Body.  comprefling  Air  itfelf,  fuftain  all  the  force  of  a  whole  column  of  the  incumbent 
Atmofphere  :  And  fecondly,  that  this  elaftic  Power,  in  fuch  a  very  fmall  por¬ 
tion  of  Air,  can,  by  expanding  itfelf,  repel  the  Bodies  which  comprefs  it,  with  as 
much  force,  as  that  which  is  exerted  by  the  whole  external  Body  of  Air.  The 
truth  of  thefe  afiertions,  I  prove  to  you  by  the  two  following  clear  and  eafy 
Experiments  that  are  borrowed  from  Mr.  Boyle  himfelf.  You  fee  this  Baro¬ 
meter,  which  contains  in  its  hollow  Tube,  Mercury  elevated  to  28  inches,  the 
lower  part  of  which  is  immerfed  into  the  Mercury  contained  in  this  cylindrical  Vef- 
fel.  And  you  fee  likewife, that  thisVeflfel  is  fo  contrived,  that  by  means  of  a  little 
Cock,  all  intercourfe  between  the  external  Air,  and  that  little  Portion  which  is 
in  the  Veflel  above  the  Mercury,  may  be  cut  off  at  pleafure.  If  now  I  fo  turn 
the  Cock,  as  that  neither  any  of  the  external  Air  can  get  into  the  Veflel,  nor  any 
of  the  Air  in  the  Veflel  can  get  out  to  the  external  Air,  then  we  are  fure,  that 
the  external  Air  can  no  longer  ad  upon  the  Air  in  the  Veflel ;  and  that 
only  the  Air  which  is  inclofed  in  the  Veflel  above  the  Mercury,  can  prefs  upon 
the  Surface  of  the  Mercury  in  the  Barometer.  And  you  fee  evidently,  that  the 
height  of  the  elevated  Mercury  is  exadly  the  fame  as  it  was  juft  now,  when  the 
weight  of  the  whole  Atmofphere  prefs’d  upon  it.  That  elaftic  Power,  there¬ 
fore,  which  is  in  the  little  portion  of  Air  contained  within  this  Veflel,  can  fuf¬ 
tain  as  great  a  weight  of  Mercury,  as  the  whole  incumbent  Atmofphere.  But 
if  you  pleafe  to  oblerve  again,  you  fee,  that  while  I  am  heating  the  Veflel  re¬ 
maining  juft  as  before,  the  Mercury  in  the  Barometer  rifes  higher  and  higher 

every 
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every  moment.  How  comes  this  to  pafs  ?  Why  thus  :  The  Air  inclofed  in  the 
Veffel  cannot  make  its  way  out ;  by  the  a&ion  therefore  of  the  Heat  upon  it, 
it  acquires  a  greater  degree  of  Elafticity,  expands  itfelf,  preffes  with  more  force 
upon  the  Surface  of  the  Mercury,  and  by  this  means  makes  it  afcend.  Nor 
does  it  at  all  fignify,  how  little  a  quantity  of  Air  is  contained  in  this  Veffel 
above  the  Mercury  ;  for  the  effedt  of  the  elaftic,  or  heated  Air,  will  in  this 
cafe  be  always  exadtly  the  fame.  But  in  the  fecond  place,  if  this  Veffel,  with 
the  fame  Apparatus  remain  ffiut,  and  is  fo  nearly  filled  with  Mercury,  as  to 
have  but  a  little  portion  of  Air  above  it,  and  then  a  barometrical  Tube,  open 
above  and  below,  is  fixed  in  the  Veffel  in  fuch  a  manner,  that  no  Air  can  ei¬ 
ther  get  in  or  out  by  the  Tides  of  the  Tube  ;  then,  if  the  Air  in  the  Tube  is  ex- 
haufted  with  an  Air-pump,  the  Mercury  in  the  Tube  will  rife  to  near  *  28  inches, 
in  the  fame  manner  as  if  the  whole  Atmofphere  had  prefs’d  it  up  into  the  empty 
Tube.  See  upon  this  head  Boyle  of  Mechanical  Experiments ,  Vol.  I.  Part  II. 
from  Page  1.  to  24.  And  this  very  efficacious  power  of  the  Air,  the  Chemifts 
ought  by  all  means  to  have  a  particular  regard  to  ;  fince  ’tis  certain,  that  in  all 
chemical  Operations  performed  with  Fire  in  clofe  Veffels,  this  elaftic  force 
produces  wonderful,  and  often  very  terrible  effedts  adting  with  a  violent  com- 
preffive  force  upon  the  contents,  often  burfting  the  Vefiels  afunder,  and  pro¬ 
ducing  many  other  furprizing  events. 

Avery  little  portion  of  Air,  therefore,  wherever  it  is  clofely  confin’d,  is  Hence  the 
capable  of  producing  the  very  fame  effedts,  as  are  owing  to  a  very  large  quan-  [““P 
tity  in  another  place.  For  if  any  portion  of  common  Air  is  perfectly  intercept-  is  equal,  in 
ed  within  a  cavity  that  is  eafily  compreffible,  it  will  there  fuftain,  and  from  a 

that  place  wholly  keep  out  the  large  preffure  of  the  xVtmofphere.  And  whenever  large  one. 
the  Air  in  that  place  is  heated  by  Fire,  or  freed  from  its  external  preffure,  it  im¬ 
mediately,  by  expanding  itfelf,  becomes  fo  rare,  as  to  produce  fuch  effects  as  are 
equal  to  thofe  of  the  greateft  Body  of  Air. 

Another  Law,  therefore,  of  the  elafticity  of  the  Air,  is  this,  that  when  it  is  Air  ratified 
condenfedin  a  certain  and  ^determinate  degree,  it  acquires  by  the  application  of  byVe*t,a0“' 
Heat,  a  greater  power  to  expand  itfelf  on  all  fides,  than  it  had  before.  And  greater  eiaf- 
this  power  of  rarefadtion  arifing  from  the  Heat,  is  the  very  fame,  as  if  that tK  fcfC0* 
Air  had  been  made  fo  much  denfer  in  the  degree  of  Heat  in  which  it  was  be¬ 
fore.  The  thing  will  be  evident  by  an  Experiment.  For  il  in  the  cafe,  and  with 
the  Apparatus  laft  exhibited,  the  Air  in  the  Veffel  fuftains  the  Mercury  in  the 
Barometer  to  28  inches ;  then  if  the  Air  in  this  Veffel  was  made  twice  as 
denfe,  it  would  raife  it  up  to  56,  as  the  Experiments  of  Mr.  Boyle  demonftrate. 

But  now  if  the  former  Air  being  {till  clofely  confined  within  the  lame 
Veffel,  is  by  the  application  of  Air  made  twice  as  rare  as  it  was  before,  then 
would  that  Air,  tho’  the  very  Time  in  quantity,  but  thus  rarified,  elevate  the 
Mercury  likewife  to  56  inches.  This  is  a  truth,  which  the  Thermometer  and 
Barometer,  being  tried  together,  have,  in  every  variation  of  the  Experiment, 
mod  certainly  evinced.  And  thus  by  the  application  of  Fire  to  Air,  there 
arife  a  great  number  of  very  furprizing  chemical  effedls  which  could  not  be  fore- 
feen,  which  cannot  be  afcribecl  to  any  other  caufe,  and  which  ought  to  be  ve¬ 
ry  accurately  taken  notice  of. 

*  This  is  only  true,  when  the  Veffel  which  contains  the  Mercury  is  very  large,  with  rcfpe£t  to  the 
capacity  of  the  Tube,  the  height  to  which  the  Mercury  rifes  being  always  different,  as  the  propor¬ 
tion  betwixt  thofe  two  is  varied. 
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riJrfooner  This  augmentation  of  fpace  now,  into  which  the  Air,  by  means  of  Heat,  ex- 
ttank'does  pands  itfelf  on  all  fides,  is  effected  by  Fire  fooner  in  the  Air,  than  in  any  other 
any  other  Body,  either  Fluid  or  Solid,  hitherto  known  in  the  Univerfe.  In  Drebbelius's 
Thermometer,  an  increafe  of  Heat,  not  perceptible  without  fuch  a  contrivance, 
fhews  immediately  a  fenfible  rarefaction  of  the  Air.  But,  indeed,  the  whole 
Hiftory  of  Fire  already  delivered,  proves  all  thefe  things  fo  clearly,  that  there 
will  be  no  need  of  the  leaft  repetition. 

It  is  evident  from  the  fame  Experiments,  that  of  all  known  Bodies,  Air  is 
the  only  one,  which  may  be  expanded  by  Fire  to  fo  great  a  degree.  For  Air, 
by  the  application  of  Fire,  becomes  fo  rare,  that  neither  the  meafure,  or  li¬ 
mits  of  fuch  its  dilatation,  has  been  yet  difeovered.  The  Heat  of  boiling  Wa¬ 
ter  expands  the  Air  to  a  third  part  of  its  bulk.  Hijl.  de  V Acad.  Roy.  des  Scien. 
1699.  p.  101.  In  the  Pleat  then  which  is  capable  of  fufing  Iron,  certainly  this 
expanfion  of  the  Air  mult  be  immenfly  great.  But  I  refer  you  to  what  I  have 
already  delivered  upon  this  head  in  the  Hiftory  of  Fire. 

We  find,  likewife,  that  Air  of  unequal  Malles,  but  the  fame  denfity,  is  al- 
.f* bedbfty  ways  exPanded  in  the  fame  meafure  by  the  fame  degree  of  Fire  :  So  that  thefe 
fame  Heat  expan fions  in  the  fame  denfity  of  Air  are,  by  a  conftant  Law  of  Nature,  always 
thenmede-  ProPorti°nal  to  the  augmentations  of  the  applied  Heat.  Hence,  therefore, 
if  the  expanfion  of  Air  of  a  given  denfity,  by  a  certain  degree  of  Heat,  is  once 
difeovered,  it  will  conftantly  hold  good  in  all  fimilar  cafes.  Upon  this  head 
let  me  refer  you  to  fome  very  curious  Obfervations  in  the  Memoirs  of  the  Royal 
Academy  of  Sciences ,  1699.  p.  113.  and  likewife  in  the  Memoirs  for  1702,  from 
the  1  ft  Page  to  the  5  th. 

But  with  regard  to  the  elafticity  of  the  Air,  this  is  likewife  conftantly  ob- 
ferved,  that  the  more  it  is  condenfed  by  preffure,  the  greater  elaftic  force  will 
it  acquire  by  the  fame  degree  of  Fire  ;  and  that  nearly  in  a  direct  Ratio  of  the 
denfities :  Which  very  curious  property,  to  the  great  advantage  of  Chemiftry, 
was  difeovered  by  the  very  ingenious  Monfieur  Des  Amontons.  Hijl.  de  V Acad. 
Roy.  des  Scien.  1702,  from  the  ift  Page  to  the  5th.  Mem.  155.  Hence,  then, 
it  follows,  of  confequence,  that  a  portion  of  Air  that  is  exceeding  denfe,  may, 
by  means  of  a  very  little  Fire,  acquire  the  greateft  refilling  force.  If  therefore 
it  were  poflible,  as  I  mentioned  formerly,  that  common  Air  could  in  reality 
be  condenfed  into  a  fpace  eight  hundred  times  lefs  than  what  it  naturally  took 
up,  then  in  fuch  cafe,  it  might,  by  being  afiled  upon  by  the  Heat  of  boiling 
Water,  fuftain  29600  inches  of  Mercury  •,  fince  common  Air,  by  the  fame  de¬ 
gree  of  Heat,  will  elevate  it  to  37  :  Which  immenfe  force  certainly  teaches 
us,  that  if  the  fierceft  fubterraneous  Fire  Ihould,  in  the  bowels  of  the  Earth, 
be  apply’d  to  Air  reduced  to  part  of  its  bulk,  there  would  thence  arife  a 
moll  incredible  power,  vaftly  fuperiour  to  all  the  effe<5ts  that  we  are  acquaint¬ 
ed  with.  This,  however,  at  leaft,  is  certain,  that  if  you  increafe  the  denfity 
of  the  Air,  and  at  the  fame  time  augmentthe  Heat  that  is  applied  to  it,  then  the 
elaftic  Power  of  the  Air  will  always  be  increafed  in  a  compound  Ratio  of  both. 

But  on  the  other  hand,  now,  the  lefs  the  Air  is  comprefs’d,  and  fo  fponta- 
neoufiy  rarer,  the  lefs  is  the  elaftic  force  that  it  acquires  from  the  fame  degree 
elaftic  force  0f  Heat.  So  that  Air  which  by  any  means  is  render’d  twice  rarer,  requires  twice  . 
fheSede-  as  much  Pleat  to  make  it  retain  the  fame  elafticity  that  it  had  before  5  and 
S'eeof  Fire-  jn  any  other  degree  of  rarefaftion. 

Thefe  things  the  fame  celebrated  Author,  in  the  places  laft  mentioned,  has  de- 
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monftrated  by  the  moft  corred  Experiments.  And  hence  we  underfland,  that  the 
Air  in  the  higheft  regions  of  the  Atmofphere,  will  fcarcely  acquire  any  increafe 
of  its  elaftic  force  from  the  molt  intenfe  Heat,  but  on  the  contrary,  will  become 
herealmoft  unadive,  on  account  of  its  exceeding  rarity  which  anfwers,  too,  per- 
fedly  to  Obfervation. 

The  laft  Law  which  we  difcover  in  the  elafticity  of  Air,  is,  that  it  is  con- Airis  con* 
traded  into  a  fmaller  fpace  by  Cold,  as  it  is  by  an  increafe  of  Weights.  Hence 
its  denfity  is  always  increafed  in  proportion  to  the  augmentation  of  the  Cold. 

Since  therefore  the  in  ten  fell  degree  of  Cold  in  the  northern  parts  of  Europe ,  was 
difcovered  to  be  at  O  in  the  Fabrenheitian  Thermometer,  hence  by  defending 
from  the  degree  of  Heat  in  boiling  Water  in  this  Inftrumentdown  to  O,  the  effed 
of  Cold  in  condenfing  Air  was  known  likewife.  And  as  fince  that,  an  artifici¬ 
al  Cold  has  funk  the  Spirit  in  the  Thermometer  to  40  degrees  below  O  ;  the 
power  of  Cold  on  Air,  in  increafing  its  denfity,  is  now  demonftrated.  We  dif¬ 
cover,  therefore,  that  there  is  not  a  Body  in  the  World,  the  dimenfions  of 
which  are  more  contraded  by  Cold,  than  the  Air. 

If  we  recapitulate  now,  what  has  been  faid,  we  find  the  fum  of  the  matter  to  Howrah 
be  this.  If  the  Atmofphere  being  according  to  Fahrenheit's  Thermometer  46 
degrees  hot,  has  its  Heat  ftill  farther  increafed  by  1 66  degrees,  it  will  then 
acquire  a  Heat  of  212  degrees,  which  will  make  Water  boil  :  But  then  the  Air 
will  become  one  third  rarer,  according  to  the  Experiments  of  Des  Amontons . 

A  Heat  therefore  of  166  degrees,  expands  the  Air  one  third.  But  now,  if  40 
degrees  of  Cold  are  added  to  212,  the  fum  252  will  be  the  diftance  between 
the  greatell  known  Cold,  and  the  Heat  of  boiling  Water  ;  within  which  dif¬ 
tance,  therefore,  the  Air  is  condenfed  to-^Tj  or  about  one  half  of  the  whole.  If  af¬ 
ter  the  fame  method  of  computing,  we  fuppofethe  greateft  Heat  of  the  Atmof¬ 
phere,  in  the  open  Air,  and  from  natural  Caufes,  ever  to  have  reached  to  90 
degrees,  which  I  fhould  think  has  been  rarely  obferved  ;  then  it  appears,  that 
the  rarity  or  denfity  of  the  Air,  from  the  fharpeft  natural  Cold,  to  the  in- 
tenfeft  natural  Heat,  may  be  increafed  or  diminifhed  to  or  about  ?•  And 
hence  it  is  manifeft,  what  alterations  in  Nature  are  brought  about  by  the  Air, 
confidered  only,  as  it  is  changed  by  natural  Heat  and  Cold,  whilft  it  fur- 
rounds  and  refides  in  Bodies  ;  the  knowledge  of  which,  certainly,  will  here¬ 
after  be  of  the  greateft  ufe  in  accounting  for  fermentation,  or  putrefadtion. 

The  greateft  diftance,  now,  which  Mr.  Boyle  difcovered  between  the  rareft 
and  the  moft  denfe  Air,  he  computed  to  be  as  1  to  520,000. 

In  the  laft  place,  this  elafticity  of  the  Air  is  fo  proper  to  it,  and  infepara- 
ble  from  it,  that  it  is  not  to  be  deftroy’d  by  the  intenfeft  Heat  ;  as  appears  52  not 
by  the  following  Experiment.  Take  a  fpherical  Glafs  with  a  {lender  neck,  ^F^r0J’^ 
put  it  into  a  Glafs-houfe  Furnace,  and  hold  it  to  a  part  fo  hot,  that  it  is  juft  J  r 
ready  to  melt,  and  in  that  Heat  let  it  be  hermetically  fealed  ♦,  then  take  it  out, 
and  fuffer  it  to  cool  leifurely,  and  whilft  it  is  yet  whole  and  clos’d,  immerge 
it  in  cold  Water,  and  cautioufly  break  off  the  top  of  the  neck  under  the  Wa¬ 
ter,  and  you  will  fee  the  Water  will  be  forced  into  the  open  neck  with  a  very 
great  impetus ,  and  will  fill  the  Glafs,  but  with  this  limitation,  that  in  the  up¬ 
per  part  of  the  belly  of  it,  there  will  be  fome  true  elaftic  Air,  thus  evident¬ 
ly  fhewing,  that  the  elafticity,  by  fo  intenfe  a  Heat,  could  not  be  deftroyM. 

And  in  this  fame  Experiment,  by  weighing  the  Glafs  quite  filled  with  YSater, 
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and  then  weighing  it  again  filled  with  Water  and  this  Air  together,  we  may  difcover 
the  expanfion  of  the  Air  in  that  Heat,  in  which  Glafsis  ready  to  melt.  Hence  the 
Chemifts  might  know  what  changes  may  be  expected  in  their  Operations, 
when  Bodies  full  of  Air  are  committed  to  fo  flrong  a  Fire  :  Yet  all  thefe  are 
things  but  rarely  thought  of,  tho’  it  very  much  concerns  Operators  to  have 
an  Eye  to  them. 

Nor  any  In  a  word,  fince  after  thegreateft  rarefactions  from  i  to  520,000,  and  upwards, 
way.  ancj  the  pj.g  reciprocal  condenfations  *,  after  the  application  of  the  moft  piercing 
Cold,  and  the  intenfeft  Heat  ;  after  the  greateft  compreffure  and  relaxation  ;  and 
after  the  Experiments  continued  for  fo  many  years,  as  beforementioned,  this  elafti- 
city  remain’d  perfect,  and  without  diminution,  we  may  very  probably  conclude, 
that  the  Air  in  this  refpeCt,  is  created  fuch  an  Element,  as  by  means  of  its 
immutable  elafticity,  and  mobility,  is  eonftantly  vigorous  and  aCtive,  under¬ 
going  as  is  were  a  perpetual  ebullition  and  fubfultus ,  penetrating  into,  and  act¬ 
ing  upon  all  Bodies,  and  keeping  them  in  a  continual  agitation. 

Of  the  con-  After  having,  for  the  fervice  of  the  chemical  Art,  confidered  the  properties 
tents  ofthe  Gf  Air,  the  order  of  our  fubjeCt  requires,  that  in  the  next  place  we  fhould  treat 
likewife  of  thole  Corpufcles  which  are  blended  and  contained  in  the  common 
Air.  And  thefe,  in  reality,  are  incredibly  numerous,  of  various  natures,  and 
perfectly  different  in  different  parts  of  the  Atmofphere.  Rightly,  therefore, 
to  conceive  of  the  Air,  is  to  confider  it  as  an  univerfal  Chaos,  in  which  Cor¬ 
pufcles  of  almoft  every  kind  being  confounded  together,  make  a  compolicion, 
con  Tiffing  of  the  moft  different  parts.  ’Twill  be  our  bufinefs  to  give  you  a  parti¬ 
cular  account  of  them,  that  we  may  be  able  to  make  juft  conclufions  concern¬ 
ing  it. 

Snthefirit  In  the  firft  place  then,  in  the  common  Air,  there  is  always  and  every  where 
1S  Fire.  This  has  been  (hewn  already  in  our  Hiftory  of  Fire;  where  likewife  it 
and  under  has  been  demonftrated,  by  every  trial  of  the  Thermometer,  that  Fire  refides  in 
-vhdi  aw.  t^e  common  jn  the  fame  manner,  and  in  the  fame  quantity,  as  it  does  in 
any  other  Body  whatever.  Nay  farther,  and  it  there  exifts,  juft  in  the  fame 
quantity  as  it  does  in  the  Vacuum  of  ‘Torricellius  or  Boyle .  This  I  learnt  evident¬ 
ly  from  the  Thermometer,  by  comparing  one  that  was  in  an  exhaufted  Re¬ 
ceiver,  with  another  that  was  in  the  common  Air.  And  this  Experiment 
I  have  repeated  frequently,  after  different  methods,  but  always  with  the  fame 
fuccefs.  And  hence  I  was  fully  convinced,  that  Fire  of  itfelf,  and  without  any 
other  caufe  intervening,  exifts  in  Vacuo ,  the  Air,  and-  every  other  kind  of  Bo¬ 
dy  in  the  fame  quantity,  and  with  the  fame  activity  ;  and  that  therefore  this 
rule  was  again  confirmed,  that  Fire  is  dift ributed  as  the  fpaces  in  the  Univerfe. 
lienee,  too,  I  difeovered  likewife,  that  after  all  the  Air  in  the  Vacuum  of  Tor- 
ricellius ,  and  almoft  all  of  it  in  that  of  Mr.  Boyle ,  is  extracted  out  of  any  fpace. 
Fire  never  then  makes  its  way  into  that  Vacuum ,  fo  as  to  fill  up  the  fpace  de¬ 
prived  of  Air.  For  if  this  were  the  cafe,  then  there  would  of  courfe  arife  a 
greater  Heat  from  the  accumulated  Fire  in  this  Vacuum  ;  and  confequently,  a 
very  fenfible  Thermometer,  would  give  fome  indication  of  fuch  increafe  :  Or 
at  leaft,  you  muft  be  obliged  to  allow  that  there  is  Fire  there,  that  is  not  capa¬ 
ble  of  expanding  Bodies,  which  to  me  is  the  fame  thing,  as  if  you  fhould  fay, 
that  Fire  is  not  Fire.  Whatever,  therefore,  the  Followers  of  De/cartes,  and 
others,  have  commented  upon  this  fubjeCt,  their  reafonings  have  never  been 
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found  toanfwer  to  any  Experiment.  And  again,  fmce  Bodies  that  under  the  fame 
furfuce  contain  the  greateft  quantity  of  corporeal  mafs,  or  the  molt  denfe  of 
all,  as  Goid,  and  Spaces  the  moft  empty,  as  the  Vacuum  of  Sforricellius ,  of 
themfelves  poftefs  perfedtly  the  fame  degree  of  Heat,  it  follows  very  evidently, 
that  neither  Bodies,  nor  Vacuums  have  any  power  of  attraction  with  regard  to 
Fire.  And  as  I  have  in  a  former  Difcourfe  proved,  by  undeniable  arguments, 
that  no  one  Body  is  naturally  more  attractive  of  Fire  than  another,  it  follows, 
that  no  parr  of  the  Air  is  more  or  lefs  hot  on  account  of  its  being  replete  with 
different  kinds  of  Bodies.  Fire,  therefore,  of  itfelf  is  always  very  equally 
diftributed  through  the  Air,  confidered  alone,  and  without  the  intervention  of 
any  other  caufe ;  nor  are  there  in  the  Air  any  Magnets  to  Fire.  In  the  mean 
time,  however,  an  infinite  number  of  caufes  may  arife,  and  be  applied  to  the 
Air,  by  means  of  which  there  may  happen  in  the  Air  a  collection  of  Fire, 
fcarcely  to  be  determined  in  any  particular  place.  Of  which  matter  I  have 
treated  already  in  our  Hiftory  of  Fire,  and  fhall  have  occafion  to  fpeak  again 
hereafter. 

In  thefecond  place,  there  is  Water  contained  always  in  the  Air,  and  in  eve-  And  Water* 
ry  part  of  it,  and  that  in  fuch  a  manner,  that  it  does  not  appear  that  it  can 
be  wholly  feparated  from  it,  by  any  contrivance  whatfoever.  Does  there  not 
a  watery  Vapour  perfpire  continually  from  every  healthy  perfon  ?  Does  not 
Sanftorius  compute,  that  in  the  fpace  of  one  night  and  day  there  exhales  from 
a  man  in  health  nearly  the  weight  of  5  pounds,  much  the  greateft  part  of  which 
is  Water?  Confider  then,  I  befeech  you,  what  a  vaft  quantity  of  aqueous  Steams 
muft  be  continually  exhaling  from  the  animals  of  all  kinds,  that  are  fcattered  all 
over  the  Earth  ;  and  that  all  plants,  likewife,  fend  forth  a  [dewy,  aqueous  Va¬ 
pour,  is  a  thing  that  has  been  long  confirmed  by  obfervation  :  But  the  very  in- 
duftrious  and  ingenious  Dr.  Hales  has  lately,  in  his  curious  treatife  of  Ve± 
getable  Statics ,  reduced  the  vaft  quantity  of  aqueous  Vapours  exhaling^  from 
Plants  to  computation.  Why  fhould  I  mention  the  Water,  that  by  means  of 
fubterraneous,  culinary,  private,  and  chemical  Fires,  is  continually  forced  up 
into  the  Air  ?  What  the  incomparable  Halley  has  delivered  upon  this  head  is 
lufficient.  From  the  obfervations  which  he  made  with  the  greateft  care,  and  ac¬ 
curacy,  it  has  longbeen  certain,  that  from  thefurfaceof  th z  Mediterranean  alone, 
in  the  fpace  of  a  lummer’s  day,  there  exhales  by  means  only  of  the  the  aeftival 
Heat,  without  any  afliftance  of  Wind,  52,800,000,000  tuns  of  Water.  See 
the  Phil.  Tranf.  Vol.  II.  p.^09.  r  And  the  Wind  and  Sun  raife  up  and  difperfe 
from  the  furfaceof  that  Sea,  ft  ill  a  larger  quantity,  id.  ib.  pag.  1 10.  and  1 1 1.  if 
you  compare  now  the  quantity  of  Fog,  Dew,  Rain,  Hoar  Froft,  Hail,  Snow, 
and  nobturnal  Moifture,  that  may  be  collefted  in  the  fpace  of  a  whole  year,  with 
the  Water  which  in  the  fame  time,  by  means  of  the  natural  Heat,  has  exhaled 
intotheAir,  youwill  find,  that  in  one  year’s  time,  there  falls  upon,  and  exhales- 
from  the  Earth,  about  the  height  of  thirty  inches  *,  as  the  very  ingenious  Krukius , 
with  the  greateft  labour  has  plainly  proved  in  his  Meteorological  Tables. 

Hence  it  is  very  likely,  that  cateris  'paribus  there  every  year  exhales  into  the  Air, 
from  the  whole  lurfaceof  the  Earth,  the  value  of  thirty  inches  height  of  Water. 

And  of  confequence,  fince  the  area  of  the  Earth’s  furface  is  fufficiently  known, 
it  is  eafy  to  compute  the  immenfe  quantity  of  Water,  that  is  always  fufpended 
in  the  Air. 
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which  aP.  And  that  Water  is  contained  in  every  portion  of  the  Air,  is  continually  evident 
pears  to  the  tQ  £jjC  eye  in  Mr.  Boyle's  Air-pump  ;  for  there,  as  the  Air,  by  means  of  the 
adtion  of  the  pump,  becomes  more  and  more  rare,  andlefs  fit  for  thefufpenfion 
of  Water,  the  infide  of  the  Glafs  becomes  cloudy  with  a  truly  aqueous  moifture  ; 
the  very  fame  Experiment  thus  evidently  evincing,  that  Water  does  really  refide 
in  all  parts  of  the  Air,  and  that  as  the  elafticity  of  the  Air  is  diminifhed,  it  be¬ 
comes  lefs  and  lefs  capable  of  retaining  it. 

And  appears  But  that  there  is  a  very  large  quantity  of  Water  always,  and  every  where 
Segment-  difperfed  through  the  Air,  appears  evidently  to  the  eye  in  your  dry,  alcaline,  fiery, 
ed  weight  of  fixed  Salts  ;  for  if  thefe,  when  they  are  perfedtly  pure,  are  expofed  to  the  Air,  they 
affixed  ai-  wjjj  fpontaneoufly  diffolve,  by  means  of  the  Water  which  they  attract  out  of 
it.  But  that  you  might  have  ocular  proofs  of  thisyourfelves,  I  took,  three  days 
ago,  at  nine  in  the  morning,  two  ounces  and  one  drachm  of  Salt  of  Tartar,  dried 
in  fucha  Heat,  that  it  melted  in  the  crucible  *,  f>that  there  was  no  Water  at  all 
remaining  in  it.  I  then  laid  it  into  this  glafs  bafon,  which  was  made  very  clean  ; 
and  in  this  manner  expofed  it  to  the  Air,  this  cold,  dry  weather,  from  the  17th 
of  January  to  the  20th,  in  this  place,  which  is  pretty  high,  and  very  dry.  And* 
what  now  is  the  confequence?  Why  you  fee,  upon  examining  it  by  the  Scale,  that 
it  weighs  three  ounces  four  drachms  and  a  half ;  and  confequently,  that  it  has 
gained  an  additional  weight  of  one  ounce  three  drachms  and  a  half.  Nay,  if 
we  thus  examine  this  Salt  by  a  pair  of  Affay-Scales,  we  find  it  is  every  moment 
gaining  fomething  in  weight.  And  as  there  appears  fuch  an  increment  of  weight, 
within  the  compafs  of  three  days,  fo  if  it  is  kept  a  confiderable  time  in  the  Air, 
the  whole  of  it  generally  diffolves  into  a  liquor  intirely  fluid,  pinguious,  thick, 
fomewhat  tenacious,  and  undtuous,  and  that  is  alrnoft  three  times  heavier  than  the 
Salt  firft  expofed;  and  this  Liquor  the  Artifts  call  Oil  of  Tartar  per  Deliquium, 
befides  which,  there  will  then  remain  at  the  bottom  of  the  Bafon,  a  very  fmall 
quantity  of  a  white  Earth.  If  now,  as  has  been  done,  you  put  this  Liquor 
thus  produced  by  the  Salt  and  Air,  into  a  glafs  Cucurbit,  and  with  an  alembic, 
which  is  a  very  tedious  operation,  you  draw  it  to  a  drynefs,  there  will  then  ve¬ 
ry  pure  elementary  Water  diftill  into  the  Receiver,  and  a  dry  Salt  of  Tartar, 
purer  than  it  was  before,  and  lefs  ponderous,  will  remain  at  the  bottom  of  the 
Cucurbit.  This  Salt,  therefore,  by  being  expofed  to  the  Air,  receives  from  it 
this  large  quantity  of  Water.  And  here  we  may  obferve,  that  the  Water 
thus  communicated  to  the  Salt  by  the  Air,  diffolves  it  in  a  very  different  man¬ 
ner  from  what  it  would  have  been  diffolved  if  pure  fluid  Water  had  been  poured 
upon  it ;  for  this  dilution  in  the  Air,  being  flow  and  fucceffive,  by  the  application 
but  of  a  very  fmall  quantity  of  Water  at  a  time,  diffolves  only  the  pure  alcalious 
Salts  that  are  eafieft  of  all  diffolved,  and  therefore  molt  nicely  feparates  this  part 
from  the  reft  that  is  diffolved  with  more  difficulty,  that  is,  that  is  fomewhat  more 
terreftrial ;  which  cannot  be  effedted  in  any  other  manner.  And  hence  it  comes 
to  pafs,  that  by  fuch  a  diffolution,  and  Coagulation,  this  whole  Salt  is  at  length 
converted  into  an  Earth,  and  a  volatile  principle,  which  difappears,  and  is  fcarce- 
ly  perceptible  afterwards.  This  Van  Helmont  knew  very  well,  and  other  Al- 
chemifls  had  come  to  the  knowledge  of  it  long  before  him.  In  this  Experi¬ 
ment,  now,  it  appears  to  me  particularly  furprizing,  that  the  very  moment, 
ajsit  were,  that  this  Salt  is  taken  out  of  the  ftrongeftFire,  and  expofed  to  the 
/Air,  this  humedUtion  and  diffolution,  commence,  and  the  increment  of  weight, 
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perceptible  by  the  fmaller  balance,  is  begun,  and  from  that  inflant,  increafes 
every  moment.  And  this,  which  I  have  very  often  beheld  with  aftonilhment, 
has  happened  even  while  the  Salt  has  continued  exceeding  hot,  and  been  de¬ 
tained  in  a  place  too,  which  itfelf  was  very  much  heated  by  being  near  enough 
to  the  Fire  ;  fo  that  I  could  not,  with  the  utmoft  care,  keep  off  the  Water  of 
the  Air  from  the  Salt.  And  again,  now  the  weather  is  fo  cold,  and  dry,  that 
the  height  of  the  Barometer  is  twenty  nine  inches  and  a  half,  I  fet  the  Salt  with 
thisBafon  in  a  place,  walled  on  all  Tides  with  a  very  clofe  timber  covering 
over  head,  which  is  always  clofe  and  {fill,  and  into  which  no  Wind  can  enter, 
and  you  obferve  the  effect  is  the  fame.  But  there  is  yet  another  thing  more 
to  be  obferved,  in  this  wonderful  attraction  of  Water  from  the  Air  into  a 
dry  alcaline  Salt,  which,  fome  years  ago,  a  good  deal  engaged  my  attention. 

I  wanted  a  very  acrid,  dry,  fixed,  alcaline  Salt,  in  order  to  demonftrate  to 
fome  perfons,  who  would  not  believe  it,  nay,  who  even  denied  the  pofiibility 
of  it,  that  there  might  be  a  Tindture  produced  in  an  inftant  from  that  Salt,  and 
pure  Alcohol;  a  truth,  which  fome  famous  chemical  Authors  have  in  their 
writings  profcribed  as  a  fidlion.-  This  Salt,  then,  rightly  prepared,  glowing 
hot,  and  as  yet  in  fufion,  I  poured  into  a  very  hot  brafs  Mortar,  and  with  a 
very  hot  brafs  Piftil,  rubb’d  it  as  faft  as  I  pofiibly  could,  and  as  foon  as  ever  it 
began  to  come  to  a  confiftence,  I  fhut  it  up  into  a  very  hot  and  dry  glafs  Bot¬ 
tle,  and  immediately  flopping  the  mouth  of  it  with  a  Cork,  and  a  piece  of 
Bladder  foftened  with  Oil,  fecured  it  as  clofe  as  pofiible.  And  what  do  yoir 
think  was  the  ifiiie?  Why  when  I  came  to  try  the  Experiment,  though  I  had 
frequently  before  met  with  fuccefs,  yet  the  event  at  that  time  would  not  anfwer. 
Surprized  at  this,  I  carefully  examined  every  circumftance,  that  might  pro¬ 
duce  this  variation,  and  difcovered  at  laft,  that  the  furface  of  the  Salt  was  a  lit¬ 
tle  moiftened  by  the  Air  in  the  Bottle,  and  that  therefore,  this  being  already 
impregnated  with  Water,  the  Alcohol  could  not  come  immediately  to 
it. 

Now  whilft  I  carefully  confider  thefe  things,  I  am  clearly  convinced,  that  ittmfcesth^ 
in  fo  fmall  a  portion  of  Air  as  can  be  contained  in  a  Bottle,  which  will  hold  sreateft 
but  three  pints  of  Water,  there  is  Water  enough  to  moiften  an  ounce  of  Salt  of^heTL" 
of  Tartar,  and  to  increafe  its  weight.  And  having  repeated  the  Experiment 
with  the  fame  fuccefs,  I  learnt  at  the  fame  time,  that  the  Water  contained 
in  that  portion  of  Air,  which  perhaps  is  850  times  heavier  than  the  common 
Air,  mult  of  confequence  make  up  the  greateft  part  of  the  weight,  which  is 
ftatically  difcovered  in  the  Air  itfelf.  For  if  one  eight  hundred  and  fiftieth  part  of 
’  the  common  Air  was  Water,  then  the  whole  weight  of  the  Air  would  certain¬ 
ly  be  owing  to  the  Water  alone  which  floats  about  in  it,  and  the  other  parts 
contained  in  the  aereal  Mafs,  would  make  nothing  towards  the  weight  of  it  ; 
f»ay,  would  not,  perhaps,  gravitate  at  all.  Upon  which  fubjedt  I  had  fome 
converfation  formerly  with  my  good  friend  Mr.  Henry  Van  Deventer ,  famous 
for  his  valuable  writings  on  Midwifry,  who  told  me,  he  had  thought  of  the  very 
fame  thing. 

Whoever  now  confiders  all  thefe  Phcenomena  with  attention,  muft  certainly  a  wonderful 
hence  infer  one,  two,  or  all  three  of  the  following  propofitions.  Either,  firft,  property  of 
ihe  Air,  in  all  Hill,  clofe,  and  fubterraneous  places,  muft  be  in  a  perpetual  mo-  lheA,r’ 
lion,  that  by  this  means  it  may  apply  that  little  quantity  of  Water,  which  is 

diflfufed 
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diffufed  through  its  whole  Mafs,  to  the  furface  of  the  Salt  of  Tartar,  fo  as  to 
leave  it  there  •,  for  if  a  cubic  foot  of  Air  contains  at  the  mod  °f  a  pound 
Troy  weight  of  Water,  and  communicates,  within  a  Veffel  clofe  ftopt,  this  Wa¬ 
ter  to  the  Salt,  then  it  follows,  that  all  that  Air  mutt  fo  revolve  about  the  fur- 
face  of  the  Salt,  as  that  all  its  parts  may  iucceffively  come  in  contact  with  it; 
and  thus  depofite  the  Water  they  contain:  Or  elle,  fecondly,  we  muft  conceive, 
that  thofe  Particles  of  Water,  which  at  one  time  are  difperfed  throughout  the 
whole  mafs  of  Air,  are  at  another  time  fo  moved  through  that  Mafs,  as  that 
they  are  perpetually  and  Iucceffively  now  in  one  part  of  the  aerial  Space,  and 
now  in  another,  till  at  length  they  all  happen  to  meet  with  that  Salt  which  is 
placed  within  it  :  Or,  in  the  third  place,  we  muft  acknowledge,  that  there  is 
a  true  attractive  power  between  a 'fiery,  fixed  Alcali,  and  Water,  fo  that  like 
two  Magnets,  they  reciprocally  attract  one  another,  in  the  fame  manner,  as  we 
read  in  Sendivogius  of  an  Alcali  of  the  Earth,  that  attracts  the  cmleftial  Dew, 
in  order  to  a  fertile  impregnation.  Whoever,  now,  prefers  this  laft  way  of 
thinking,  muft  perceive,  at  the  fame  time,  that  this  attractive  power 
between  the  Water  of  the  Air  and  an  alcaline  Salt,  muft  extend  to  a  con- 
liderable  diftance,  fince  a  very  little  of  the  Salt  will  grow  four  times  as  hea¬ 
vy  as  it  was  at  firft,  by  means  of  the  attracted  Water;  for  an  ounce  of  Salt 
of  Tartar,  whilft  it  is  converted  into  4  ounces  of  Oil  ol  Tartar  per  Deliquium-i 
muft  have  drawn  into  it  3  ounces  of  Water.  But  3  ounces  of  Water  require 
at  leaft  two  cubic  feet  and  a  half  of  Air  to  be  diffufed  through  in  order  to 
be  attracted  into  that  one  ounce  of  Salt ;  which  Space,  with  reipeCt  to  that  one 
ounce  of  Salt,  is  certainly  exceeding  great.  But  from  all  kinds  of  Experiments, 
it  appears  very  probable,  that  all  thele  three  caufes  concur,  at  the  fame  time, 
to  the  production  of  the  fame  effeCt. 

The  elaftic  But  nothing  appears  to  me  more  extraordinary  in  this  affair,  than  that 
the  Air  don’t  the  Water  is  drawn  into  the  Alcali  from  the  Air,  and  thus  makes 

unite  with  an  Oil  of  Tartar  per  Deliquium ,  which  in  weight  is  to  Water,  as  7  to  5,  but  to 
Alcali.  Air5  as  n^0  to  i  :  1  fay,  that  whilft  the  Oil  of  Tartar  per  Deliquium  is  thus 
produced,  there  fhould  be  found  in  it  nothing  at  all  of  the  aerial  Elafticity  ;  fo 
that  this  Alcali  thus  feparates  the  Water  from  elaftic  Air,  and  unites  it  to  it- 
felf,  but  rejeCts  intirely  the  aerial  elaftic  Quality.  Hence,  therefore,  again  it 
appears,  that  Air,  free  from  Water,  is  very  elaftic  *,  but  on  the  contrary, 
when  it  is  replete  with  watery  Vapours,  it  proportionably  lofes  fomewhat  of 
its  proper  Elafticity  -,  and  again,  that  by  means  of  a  great  quantity  of  fixed  al- 
calineSalt  produced  on  the  Earth,  a  vaft  deal  of  Water  may  be  drawn  outof  the  Air. 
At  what  In  a  continuance  of  ferene,  and  very  dry  weather,  the  Air  becomes  always 
thT  moit 1S  m°re  ponderous,  the  Atmofphere  heavier,  and  the  Water  mounts  higher  in 
water  in  the  the  Air.  So  that  in  reality  there  is  never  more  Water  in  the  Atmofphere  than 
at  that  time,  when  by  reafon  of  the  drynefs  here  below,  people  generally 
imagine  there  is  the  leaft  of  all :  But  the  Water,  then,  is  far  more  widely 
diftributed,  and  difperfed  ;  for  you  eafily  apprehend.  Gentlemen,  that  the  high¬ 
er  from  the  Earth  the  Water  afeends  in  the  Atmofphere,  the  greater  are  the 
Spaces  into  which  it  is  diffufed,  and  the  farther,  confequently,  its  Particles 
recede  from  each  other ;  and  that  then  they  exift  feparately,  and  do  not  imme¬ 
diately  unite,  nor  afford  any  moifture.  But  if  the  Barometer  is  very  high,  and 
at  the  fame  time,  thick  and  (linking  Fogs  appear,  then  do  the  watery  Particles 

almoft 
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almoft  always  float  below  along  with  grofs,  unCtuous,  and  faline  exhalations  ; 
all  which,  at  that  time,  will  nor,  in  an  exaCt  mixture,  be  equally  diftributed 
or  united.  But  again,  when  the  Barometer  is  very  low,  and  the  weather  at 
the  fame  time  is  very  hot,  and  very  cloudy,  then  the  Water  comes  down  to 
the  lower  regions,  but  in  an  uniform  Vapour,  very  moiftning,  but  not  yet  pro¬ 
ducing  Rain.  From  thefe  obfervations  it  is  manifeft,  that  the  Air,  when  load¬ 
ed  with  abundance  of  Water,  often  appears  very  dry,  bright,  and  perfectly 
clear  •,  and  that  on  the  other  hand,  when  there  is  lefs  Water  in  it,  it  may, 
by  the  defcent,  collection,  and  unequal  diftribution  of  the  Water,  appear  clou¬ 
dy,  dark,  and  very  moid.  And  this  is  demonftrated  evidently  in  Cucurbits, 
Alembics,  and  Glafs  Receivers,  whilft  Water  is  diftilling  in  them  :  For  if  the 
Vefiels  are  kept  ftopt  very  clofe,  whilft  a  diftillation  is  going  forward,  all 
appears  bright  and  clear,  and  no  fuch  thing  as  a  cloudy  Vapour  is  ken  ; 
but  as  foon  as  ever  the  Water  in  the  Cucurbit,  upon  the  removal  of  the  Alem¬ 
bic,  begins  to  exhale  freely  into  the  Air,  the  whole  appears  covered  with  wate¬ 
ry,  and  very  thick  Vapours,  the  equable  compreflure  being  now  deftroyed. 

But  if  in  the  fummer  feafon,  when  the  weather  is  fair  and  very  dr/,  and  the 
furface  of  the  Earth  has  been  fora  confiderable  time  parched  with  a  great  Heat 
of  the  Sun,  then  not  only  the  watery,  but  other  Particles  likewife  lefs  volatile, 
as  the  oily,  and  faline,  are  by  the  power  of  the  folar  rays  carried  up  into  the 
Air,  and  fill  that  part  of  it  which  lies  neared  to  '  the  furface  of  the  Earth. 
And  fo  long  as  thefe  exhalations  are  kept  in  agitation  by  the  Heat  of  the 
Sun,  fo  long  nothing  of  them  appears  to  the  eye:  But  as  foon  as  the  folar 
Heat,  which  at  three  in  the  afternoon  is  the  greatefl,  begins  to  remit,  the 
Air  not  long  after  begins  to  grow  cool,  tho’  the  Earth,  which  retains  the  Heat 
communicated  to  it  by  the  Sun  a  thoufand  times  longer  than  the  Air,  being  yet 
hot,  continues  to  exhale  the  agitated  Corpufcles;  by  which  means  there  is 
collected  a  white,  denfe  Vapour,  which  is  cool  above,  but  ftill  continues  warm 
below.  This  Vapour,  therefore,  appears  firfb  in  ditches,  and  watery  or  ma*fhy 
places,  whence  difperfing  itfelf  by  degrees,  it  covers  the  face  of  the  Earth  in 
the  evening,  and  night  time,  with  a  cloud  confiding  of  this  kind  of  Par¬ 
ticles,  which  in  the  morning  is  again  diflipated  by  the  Heat  of  the  riling  Sun. 
And  this  is  what  we  ufually  call  Dew •,  which  appears,  from  what  is  here  faid 
of  its  production,  to  be  a  very  compounded  liquid  •,  fo  that  nothing  ufeful  can 
be  afferted  concerning  its  proper  nature,  which  would  in  every  circumltance 
hold  true.  For  fince  it  is  a  compofition  of  all  the  Corpufcles  of  the  Earth, 
which  are  rendered  volatile  by  the  jedival  folar  Heat,  exhaling  and  dcfcend- 
ingagain,  and  blended  and  confounded  together,  it  muft  doubtlefs  appear,  upon 
the  lead  confideration,  to  be  a  perfeCt  Chaos.  Nay,  and  in  every  particular  part 
of  the  Eirth,  it  mud  be  likewife  of  a  quite  different  kind,  according  to  the 
various  nature  of  the  Bodies  in  the  place  where  it  is  produced.  In  gravel- 
pits,  for  indance,  and  in  high,  dry,  heathy  grounds  of  a  large  extent,  theie  is 
collected  but  a  very  fmall  quantity  of  this  Vapour,  and  that  almod  intirely 
watery  *,  whild  that  which  is  collected  about  danding  Waters,  Fens,  Marlhes, 
and  fat  bituminous  grounds  abounding  with  putrified  filh,  and  other  animals, 
is  perfeCUy  of  a  different  nature,  and  very  often  pernicious  to  mankind. 

It  is  no  wonder,  therefore,  that  the  Chemids,  in  the  artificial  refolution  of  Dew, 
have  met  with  fuch  contrary  principles,  and  written  fo  differently  upon  the  fub- 
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jeft,  that  you  can  fcarcely  find  two  of  them  that  give  the  fame  account  of  it. 
And  as  for  thofe  who  exped  to  find  the  Spirit  of  Life,  the  univerfal  Menjiruum , 
the  Mercury  of  the  Philofqphers,  and  the  Nitre  and  Steel  of  Sendivogius  in  Dew, 
they  certainly  fcarcely  feem  to  have  read  the  works  of  thefe  Philofophers  to  any 
valuable  purpofe.  That  this  however  is  a  very  fharp,  faponacious,  pinguious  Li¬ 
quid,  abounding  with  a  good  deal  of  nourifhment  for  Vegetables,  I  do  not  go 
about  to  deny.  A  Dew  too  colle&ed  in  a  certain  part  of  the  Earth,  has  yielded 
by  diftillation  a  Liquor  that  im prefled  upon  Glafs  the  lively  colours  of  the 
Rainbow,  which  could  neither  be  removed  by  fridion,  an  alcaline  Lixivium ,  or 
Aqua  Forth:  And  this  Liquor  was  inflammable,  like  Spirit  of  Wine  ;  as  appears 
from  the  chemical  Experiments  related  in  ch tRepublick  of  Letters,  Tom.  I.  p.  590. 
And  again,  diftilled  Dew,  digefted  for  the  fpace  of  eight  days  in  a  gentle  Heat, 
and  by  repeated  diftillation  rendered  fix  times  more  fubtil,  is  faid  to  have 
broke  three  glafs  Veflels,  and  to  have  remained  perfedly  infipid;  tho*  it  was  fo 
very  thin,  that  it  refembled  pure  Spirit,  ibid.  1708.  p.  152.  And  farther,  in 
the  Britifh  Obfervations,  Dew  is  defcribed  as  being  like  Butter,  of  a  yellowifh 
white  colour,  foft,  melting  by  being  rubb’d  upon  the  hand,  and  growing  dry  and 
hardning  by  a  moderate  Heat,  of  a  very  fetid  fmell,  in  the  Winter,  and  in  the 
Spring,  particularly,  produced  in  the  night  time,  in  pretty  large  Lumps.  Philofopb. 
Franfaft.  Abridg.  Tom.  II.  p.  143.  But  the  nature  of  Dew  is  likewife  furprizingly 
various,  according  to  the  different  difpofition  of  the  weather,  and  according  to 
the  various  and  fuccefllve  changes  of  the  meteors  in.  the  Air  *,  for  hence  it  comes 
to  pafs,  that  the  very  minute  Seeds  of  fmall  Plants,  and  the  invifible  Eggs  of  the 
fmalleft  Animalcula  are  mixed  with  it,  together  with  an  infinite  number  of  other 
things ;  which  being  all  digefted,  fermented,  putrified,  and  diftilled  together, 
yield  at  different  times  principles  of  very  different  natures,  and  hence  lead  the 
Chemifts  into  very  extraordinary  opinions.  See  Abridg.  Philofopb.  Franfaft* 
Tom.  I.  p.  141.  The  principal  part  therefore  of  Dew  is  Water;  the  reft, 
on  account  of  their  manifold  variety,  cannot  poffibly  be  defcribed. 

The  clouds.  That  the  Clouds  are  produced  in  the  Air,  from  almoft  Water  alone,  there  is 
fcarce  any  one  that  doubts.  But  Water  every  where  equally  difpofed,  is  tranfpa- 
rent.  Clouds,  therefore,  are  collected  from  what  is  beginning  to  be  Water,  but 
the  parts  of  which,  in  the  mean  time,  are  circumvolved  among  one  another 
with  an  unequal  motion,  neither  refting  nor  moving  equably  ;  as  I  juft  now 
hinted.  If  the  Water  that  is  floating  about  in  the  Air,  now,  mounts 
higher  and  higher,  its  particles  at  length  arrive  in  places  fo  far  above  the  Earth, 
that  they  are  not  any  longer  much  united  together,  but  receding  from  each 
other,  they  do  not  then  conftitute  Water,  but  only  the  elements  of  it.  But 
when  thefe  Elements  of  Water  come  to  defcend  again  from  thofe  upper  re¬ 
gions,  and  are  contracted  into  fmaller  Spaces,  where  they  affociate  together,  and 
become  a  kind  of  Water,  they  then  form  Clouds.  The  higher,  therefore,  the 
Water  afcends  in  the  Air,  the  ferener  and  dryer  the  weather  will  be,  and  the 
freer  from  Clouds  and  the  contrary.  But  Water  is  carried  up  to  a  very 

-1  confiderable  height  in  the  Air  ;  for  in  Carniola  in  the  neighbourhood  of  Venice , 

there  are  mountains  10274  geometrical  feet  high,  on  the  tops  of  which  there  are 
indications  of  moifture.  Aft.  Lipf  1689.  p.  552.  And  on  the  higheft  tops  of  thofe 
Mountains,  Nature  prefents  to  our  view  perpetual  Snows  ;  a  certain  Proof  of 
the  elevation  of  Water  to  fuch  heights.  Nay,  and  over  the  Mountain  Feneriff, \ 
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the  higheft  in  Europe ,  there  conftantly  about  noon  hang  Fogs,  or  little  white 
Clouds,  which  are  daily  refolvedinto  Water,  which  flows  in  fuch  plenty  down 
the  mountains,  that  it  fupplies  the  place  of  Showers,  and  waters  the  whole 
Ifland,  without  Rain,  Aft.  Lipf.  1691.  p,  98.  We  are  certain,  therefore, 
that  Water  afcends  to  fuch  a  height.  But  had  we  fufficient  obfervations  to  confirm 
the  account  Maignan  of  Thouloufe  gives,  in  his  treatife  of  Perfpeftive ,  p.  93.  of  the 
wonderful  Phenomenon,  which  he  fays  he  had  obferved,  the  afcent  of  the  Water 
in  the  Atmofphere  would  be  found  to  be  abundantly  higher:  For  he  tells  us, 
that  in  a  very  clear  night,  and  that  at  midnight  too,  there  appeared  in  the 
month  of  Auguft ,  an  exceeding  bright  little  Cloud,  which  fpread  itfelf  almoft 
as  far  as  the  Zenith,  or  vertical  part  of  the  Heavens ;  and  fays,  that  Riccius 
obferved  the  fame  thing,  in  the  neighbourhood  of  Rome  ;  and  from  thefe  Ob¬ 
fervations  he  infers,  that  Clouds  may  be  elevated  beyond  the  projection 
of  the  Earth’s  Shadow.  But  this  projection,  now,  if  aftronomically  comput¬ 
ed  from  the  given  time  and  place  of  the  appearing  Cloud,  would  give  a  pro¬ 
digious  diftance  from  the  Earth  ;  and  hence,  perhaps,  that  appearance  was 
rather  to  be  afcribed  to  fome  other  unknown  caufe,  refiding  in  the  upper  re¬ 
gions  of  the  Air,  and  exceedingly  lucid,  fince  on  the  tops  of  the  higheft  moun¬ 
tains,  there  are  rarely  obferved  any  Clouds,  but  on  the  contrary,  to  a  fpecta- 
tor  placed  there,  they  appear  below  him,  towards  the  Plain. 

The  lower  Air  being  full  of  Water,  begins  to  unite  the  Elements  of  Wa-  Small Raim 
ter  clofer  together,  and  by  this  aflbciation  to  form  very  little  drops,  which 
falling  down,  produce  a  fmall  Rain,  for  the  moft  part  thick,  but  defcending 
with  no  great  force.  For  the  lefs  thefe  drops  are,  the  greater  furface  they 
contain,  in  refpecft  of  their  quantity  of  Water,  and  confequently  are  the  lefs 
able  to  defcend  fwiftly  through  the  refifting  Air. 

But  when  the  Water  in  the  upper  regions  of  the  Atmofphere  is  collected  Great Sho^ 
together,  and  thereupon  becomes  heavier,  and  begins  to  defcend  *,  then,  by  ers* 
gradually  corning  down  into  fmaller  fpaces,  it  continually  unites  to  it  the  other 
Particles  of  Water  which  it  meets  with  in  its  fall.  By  this  means,  therefore, 
are  produced  thofe  very  large  drops  which  in  Europe  have  been  obferved  to 
have  been  three  lines  in  diameter,  but  among  the  Negroes ,  a  whole  inch. 

Aft .  Lipf.  Suppl.  1.  425.  ;  which  Drops  containing  a  great  weight  of  Water 
under  a  lefs  Surface,  rum  more  violently  through  the  Air,  and  fall  to  the 
Earth  with  a  mighty  impetus.  The  higher,  now,  the  place  is  from  which 
they  fall,  the  larger  the  Drops  are,  and  io  vice  verfa  j  for  it  has  been  always 
obferved,  that  the  Rain,  in  the  upper  part  of  a  high  mountain,  is  the  fmalleft, 
but  that,  as  you  gradually  defcend,  it  forms  larger  and  larger  Drops,  till  at 
the  foot  of  the  Mountain^*  produces  the  largelt  of  all.  Hence  it  comes  to 
pafs,  that  the  hardeft  Showers  happen  in  Summer,  when  the  Water,  being 
driven  rapidly  downwards  on  a  fudden,  caufe  thunders,  lightnings,  and  tem- 
pefts.  And  hence,  likewife,  the  Drops  of  the  Showers,  in  Summer  time,  are 
ulually  larger  than  they  are  in  Winter.  La-ftly,  obfervation  has  made  it  very 
certain,  that  Rain,  in  every  part  of  the  Atmofphere,  is  there  the  fmalleft, 
where  it  is  fir  ft  produced. 

But  now  when  the  Air,  abounding  with  Water,  and  waxing  cold  in  the  night  Springs, 
time,  is  carried  againft  the  upper  parts  of  high  mountains,  efpecially  if  they  are 
difpofed  in  a  long  range,  then  this  cold  and  denfe  mafs  of  Bodies,  particu- 
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larly  towards  the  North  and  Eaft,  during  the  firft  part  of  the  night,  and  towards 
the  South  and  Weft  after  midnight,  flops,  cools,  and  unites  this  Water  of 
the  Air,  and  converts  it  into  a  watery  humour,  which  gives  rife  to  a  great  ma¬ 
ny  little  ftr'uB  of  Water,  which  in  the  higheft  part  of  the  mountain  are  fmall, 
but  as  they  defcend,  and  are  joined  with  one  another,  become  larger,  and  by 
this  means  produce  a  perpetual  trickling  down  the  mountain,  and  afford  an  in¬ 
credible  quantity  of  Water,  which  runs  down,  and  produces  various  rivulets, 
according  to  the  various  channels  of  the  mountain,  or  the  land  about  it;  and 
when  thefe  by  fubterraneous  paffages  defcend  from  a  high  part  of  the  mountain 
to  any  part  of  the  declivities,  and  there  burft  through  outlets,  and  fo  difcharge 
their  ftream,  they  then  yield  a  pure  Water,  either  falling  right  down,  or  bub¬ 
bling  up  from  a  fpring.  And  here  it  is  very  eafy  to  conceive,  that,  accord¬ 
ing  to  the  different  height  of  the  fprings,  in  refpedt  to  the  outlets,  the  play¬ 
ing  of  the  fountains  mult  be  various.  And  hence,  likewife,  it  is  eafy  to  ac¬ 
count  for  the  variety  of  fprings,  both  in  the  quantity  of  Water,  and  every, 
other  circumftance.  And  hence  again  it  appears  farther,  how  it  comes  to  pafs, 
that  there  are  no  fprings,  but  where  there  are  pretty  high  mountains,  and  that 
wherefoever  thefe  are,  there  likewife  are  obferved  fprings:  The  truth  of  which 
appears  no  where  with  more  evidence  and  beauty,  than  in  the  fortunate  valley  of 
Cajfimire ,  mentioned  by  Bernier ,  in  his  Defer  iption  cf  the  Empire  of  the  Great 
Mogul. 

Brooks,  Ri-  Again,  wherefoever  there  are  fuch  Mountains,  and  Springs,  there  the  Water, 

Rivers and  afcer  runn^ng  down  from  the  Mountains,  or  perpetually  bubbling  up  from  the 
Springs,  is  difeharged  into  Rills  or  little  Currents,  continually  flowing,  but  for 
the  molt  part  with  a  gentle  courfe  at  their  heads.  When  afterwards  different 
currents  join  their  courfes  together,  the  ftream  becomes  llronger,  and  being 
continually  augmented  by  Rivulets  which  difcharge  themfelves  into  it,  in  a 
fhort  time  produces  a  River.  This  again,  not  long  after,  being  ft  ill  as  it 
paffes  augmented  in  ftrength  and  quantity  by  the  acceflion  of  other  ftreams, 
forms  a  River  ftill  flowing  with  a  more  rapid  courfe,  always  tending  from  the 
higher  to  the  lower  ground,  and  at  length  difeharging  itfelf  into  the  Sea,  from 
which  it  never  returns  again ;  w-hofe  contents,  however,  in  the  whole,  are  by 
this  means  never  increafed,  inafmuch  as  what  it  receives  by  the  difcharge  of 
the  Rivers  into  it,  it  gives  up  again  continually  by  exhalation.  Sometimes  it 
happens  likewife,  that  the  rapid  torrents  of  Rivers  fink  down  into  paffages  un¬ 
der  the  Earth,  difappear,  and  rife  up  again  in  fome  other  place.  Hence  it 
comes  to  pafs,  that  in  flat  countries,  where  there  are  no  Mountains,  or  Springs, 
there  are  never  formed  any  Rivers.  And  for  this  reafon,  the  fupreme  Wifdom 
ha's  thus  diftributed  Mountains  throughout  the  whole  Earth,  that  they  might 
be  beneficial  to  mankind,  by  producing  thefe  collections  of  Water.  And 
hence,  laftly,  all  the  World  over,  the  courfes  of  Rivers  anfwer  the  order  or 
rangings  of  the  Mountains.  Upon  this  fubjedl,  let  me  refer  you  to  the  difeo- 
reries  of  the  incomparable  Halley ,  in  the  Britifh  Philofophical  EranJ 'actions ,  which 
he  truly  has  a  right  to  the  merit  of.  All  thefe  things  now,  it  concerns  us  to  be 
particularly  acquainted  with,  who  are  profecuing  the  ftudy  of  the  chemical  Art, 
in  which  there  is  almoft  a  perpetual  neceflity  of  confidering  the  variety  of  the 
qualities  of  Air  and  Water.  And  thefe  Obfervations  will  likewife  be  of  Angu¬ 
lar  ufe  in  our  following  Treatife  of  Water. 

By 
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By  all  that  has  been  hitherto  faid,  however,  it  does  not  appear  certainly,  There  tse- 
how  great  the  utmoft  height  is,  to  which  Water  can  afcend  in  the  Atmo-  w^erfnthe 
fphere  :  But  this,  at  leaft,  in  the  mean  time,  we  are  abfolutely  fure  of,  that  on  Air* 
the  top  of  the  higheft  Mountain  on  Earth,  there  never  is  any  Air  without  fome 
Water  in  it,  fince  the  top  is  always  found  moiftened  with  humid  Vapours. 

And  hence  it  is  evident,  likewife,  that  it  is  not  poflible,  by  any  manner  of 
Art,  to  make  ufe  of  Air  in  our  chemical  Operations,  in  which  there  is  not 
contained  Water.  Perhaps,  indeed,  from  a  given  quantity  of  Air  pent  up  ve-  Water  repa- 
ry  clofe  in  a  dry  glafs  Vefiel,  all  the  Water  may  be  drawn  out  :  For  if  fome  ^le from 
Salt  of  Tartar,  coming  as  hot  as  poflible  from  the  Fire,  is  reduced  to  a  fine  mica%r.che 
Powder,  and  thrown  very  dry  into  this  glafs  Vefiel,  and  the  mouth  of  it  is  im¬ 
mediately  ftopt  clofe;  then  this  exceeding  dry  Alcali  will  attrad  into  it  all  the 
Water  that  is  contained  in  the  included  Air:  But  then,  no-body  can  apply  this 
Air  to  any  chemical  Operations  ;  becaufe  as  foon  as  ever  the  Vefiel  is  opened, 
this  dry  portion  of  Air  mingles  again  with  the  common  Air,  and  is  immediate¬ 
ly  moiftened  by  the  Water  which  that  was  filled  with. 

But  farther,  we  are  afiured  from  undeniable  Obfervations,  that  the  higher  Water  in  the 
the  Water  is  carried  into  the  Air,  the  farther  it  difunitts  its  parts,  difperfes  h'8l!elt Pla- 
them  through  wider  and  emptier  fpaces,  and  at  the  fame  time  grows  colder.  ice,or  ceafes- 
For  upon  examination  it  has  been  conftantly  found,  that  in  every  part  of  the  £obeWater>  - 
habitable  World,  the  Heat  cczteris  paribus  is  greateft  at  the  Surface  of  the 
Earth  ;  and  that  at  the  very  fummits  of  the  higheft  Mountains,  a  freezing  cold 
preferves  a  perpetual  Snow.  This  is  true,  even  at  the  Equator  and  in  the  Torrid 
Zones :  So  that  there  is  not  in  the  hotteft  part  of  the  Earth  a  Mountain  very 
high,  whofe  top  is  not  exceeding  cold.  Nay,  and  the  cold  increafes  gradually, 
as  you  afcend  from  the  foot  to  the  fummit  of  the  Mountain,  in  fuch  a  manner, 
that  the  increment  of  Cold  is  always  proportional  to  the  increafe  of  height. 

This  is  an  Obfervation  that  will  always  hold  true,  if  all  other  circumftances 
are  alike.  When  Water,  therefore,  afeends  to  fuch  a  height  in  the  Air,  that 
it  meets  with  a  freezing  Cold,  it  muft  neceflarily  be  congealed  into  Ice,  unlefs 
its  Elements  are  fo  feparated,  that  none  of  them  touch  one  another  ;  for  fo 
long  as  the  Particles  of  Water  are  there  difperfed  from  one  another,  fo  long 
there  will  be  no  appearance  of  Ice:  But  as  foon  as  ever  in  this  high  and  cold 
region  of  the  Air,  thefe  Elements  begin  to  come  into  mutual  contaift,  then  ? 
they  begin  likewife  immediately  to  be  congealed  into  little  icy  Glebules,  which 
float  up  and  down  through  the  clear  Air,  and  falling  upon  the  Surfaces  of  the 
Bodies  they  meet  with  in  that  region,  produce  a  very  fine  hoar  Froft,  but  other- 
wile  are  fcarcely  perceptible.  In  the  Atmofphere,  therefore,  there  is  an  Orbit 
concentrick  to  the  Earth,  in  which  the  Water  of  the  Air,  when  it  is  carried  up 
to  that  height,  is  always  frozen  if  it  is  united  together.  And  the  higher  it  is 
elevated  above  this  Orbit,  fo  much  the  fooner  and  harder  it  will  be  frozen.  But 
at  the  fame  time,  however,  it  is  not  improbable,  that  when  the  Water  arrives 
to  fuch  a  height,  its  Particles  will  be  fo  much  the  lefs  united,  and  therefore, 
will  rarely  be  congealed,  but  on  the  contrary  will  float  about  feparately,  ’till 
fome  other  caufe  ihall  happen  to  unite  them  together,  and  by  this  means  form 
them  into  Ice. 

When  the  Water,  therefore,  in  the  Orbit  juft  mentioned,  is  congealed,  then  Henc* 
by  an  adunation  of  a  greater  weight  of  Water  under  a  lefs  Surface,  it  muft  ~;10VV* 
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likewife  immediately  become  heavier,  by  which  means,  it  will  of  confequence 
begin  to  fall  downwards,  and  thus  defcending  into  fpaces  that  are  fmaller,  and 
are  more  replete  with  Water,  will  affociate  to  itfelf  other  watery  Particles,  and 
fo  gradually  form  larger  icy  concretions,  which  will  now  put  on  the  appearance 
of  Snow,  or  fmall  Hail.  But  a>  there  may  be  a  great  number  of  caufes,  and 
thofe  perfedtly  different  ones  too,  by  means  of  which,  the  Elements  of  Water, 
that  were  before  fcattered  in  the  upper  Air,  may  on  a  fudden,  and  in  a  very 
large  quantity,  be  brought  into  contact  with  one  another  in  the  icy  region  of 
the  Atmofphere  ;  hence  you  eafily  apprehend,  that  confiderable  pieces  of  Ice 
may  in  a  pretty  fhort  time  be  there  produced. 

And  Hail.  gut  thefe  \Cy  Bodies  may  in  like  manner  be  collefled  together  ;  and  when 
this  happens,  there  will  appear  little  Clouds,  high  in  the  Air,  and  white  by 
means  of  the  reflection  of  the  Sun,  which  fuddenly  falling  downwards  with  a 
mighty  velocity,  feem  to  increafe  very  fall  in  their  magnitude,  and  rufhing 
from  on  high  upon  other  like  Clouds,  by  that  collifion  produce  Thunder,  Light¬ 
nings,  Tempefts,  fhowers  of  Rain  and  Hail,  which  are  always  the  more  vio¬ 
lent,  the  higher  the  place  is  from  which  they  fall.  And  hence  it  comes  topafs, 
that  in  Summer  time,  when  the  Weather  has  been  long  clear,  the  lower  Air 
very  dry,  the  Atmofphere  heavy,  and  the  Water  therefore  in  it  carried  up  to 
a  very  great  height  j  then  the  Atmofphere  being  on  a  fudden  rendered  lighter, 
there  ufually  very  foon  follow  the  Phenomena  we  have  juft  mentioned,  efpecial- 
ly  between  the  Tropicks,  where,  if  a  little  white  Cloud  appears  very  high  in 
the  Air,  it  is  a  fign  that  a  terrible  Storm  is  juft  at  hand.  And  it  is  exceeding 
probable,  that  the  Hail,  which  is  always  formed  in  the  upper  and  colder  regi¬ 
ons  of  the  Air,  as  it  defcends  by  its  weight  into  the  inferiour  and  warmer  ones, 
is  there  diflfolved  by  the  Heat,  and  produces  thofe  great  fhowers  of  Rain, 
which  accompany,  follow,  and  put  an  end  to  Thunder  and  Lightnings.  But 
if  the  Hail  happens  to  be  fo  fwiftly  brought  down  through  the  Air,  as  that  by 
reafon  of  its  quick  defcent  it  cannot  be  melted,  it  then  falls  to  the  Earth  in  form 
of  icy  Stones,  which  often,  by  their  fize,  weight,  and  motion,  do  a  great  deal 
of  mifchief.  In  the  Abridgment  of  the  Philofophical  Tranfaftions ,  N.  II.  p.  144. 
we  have  an  account  of  fome  of  thefe  that  weighed  a  full  pound. 

Thunder  This  certainly  we  are  affured  of  by  Obfervation,  that  Clouds  of  a  very  white 

and 4'ght-  colour,  to  which  there  prefently  fucceeds  a  pitchy  blacknefs,  terrible  Thunder, 
Lightning,  and  Tempefts,  are  always  accompanied  with  Hail.  And  hence  I 
imagine,  you  will  be  more  ready  to  believe,  that  the  caufes  here  afligned  for 
thefe  Phenomena,  are  the  true  ones,  than  to  come  into  the  opinion  of  Dr.  Hooky 
concerning  the  concretion  of  Hail  in  the  courfe  of  its  defcent ;  which  you  may 
fee  in  his  Pofthumous  Works,  in  the  Life  of  the  Author,  p.  24.  And  hence 
it  may  likewife  be  queftioned,  whether,  for  producing  even  the  greateft  Thun¬ 
ders,  and  Lightnings,  Nitre  and  Sulphur  are  always  neceflary  •,  fince  the  very 
violent  collifion  of  hard  Ice  fuffices,  perhaps,  for  the  ftriking  out  a  vaft  quan¬ 
tity  of  Fire  ;  doubdefs,  it  is  fufficient  for  producing  the  loud  peals  and  rum¬ 
blings  of  Thunder.  Efpecially,  if  we  likewife  confider,  that  the  Fire  of  the 
Sun,  by  its  heat,  reflexion,  and  refrattion,  can  a<ft  in  infinitely  different  ways, 
upon  the  aqueous  congealed  Matter,  we  are  here  fpeaking  of.  If  this  then  be 
taken  into  the  confideration,  what  variety  of  Colours,  what  diverfity  of  Fi¬ 
gures,  and  what  difference  of  Dimenfions  may  we  not  fuppofe  to  happen  in  this 
serial  Ice  ?  1  *  But 
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But  amongft  the  principal  caufes  that  are  concerned  in  the  production  of The  Caufe 
fuch  extraordinary  and  various  Phenomena  fo  fuddenly  produced  in  the  Air,  SuaionT^ 
which  before  was  calm  and  ferene,  we  have  a  particular  regard  to  the  di¬ 
minution  of  the  weight  of  the  Atmofphere.  For  the  Water  always  begins  fpon- 
taneoufly  to  feparate  itfelf  from  the  Air,  when  it  becomes  lighter,  and  thus 
difcovers  itfelf,  tho*  before  it  did  not  appear.  In  the  next  place  we  imagine, 
that  the  Bodies  of  Air  which  are  driven  from  oppofite  quarters,  often  flrikc 
againfl  one  another,  and  by  this  collifion,  very  quickly  unite  together 
the  Elements  of  Water,  which  before  were  floating  about  feparately.  Some- 
thing  likewife  may  perhaps  be  owing  here  to  the  various  Afpedls  of  the  Pla¬ 
nets  •,  not  to  mention  the  efficacy  of  the  Winds,  and  the  viciflitudes  of  Heat 
and  Cold  towards  thefe  productions.  Every  one  of  which  feparately,  or  all  of  them 
together,  may  eafily  enough  bring  about  the  effects  we  have  mentioned,  with 
many  others. 

On  the  other  hand,  now,  if  we  have  a  mind  to  turn  our  Eyes  to  the  caufes  caufe  that 
which  mingle  Water  with  the  Air,  and  carry  it  up  into  it,  we  fhall  find  there  “'•J  J**" 
are  a  great  many.  The  principal,  however,  of  thefe,  is  the  Sun,  the  direc-  Air?  5 
tion  ofwhofe  Rays  upon  the  Water,  the  nearer  they  approach  to  a  perpendicu¬ 
lar  one,  the  more  Water  they  always  carry  up  into  the  Air.  Upon  which  head 
confult  the  Obfervations  of  Dr.  Halley,  which  I  have  already  cited  in  their  pro¬ 
per  place.  Another  caufe  wonderfully  aflifting  the  foregoing,  is  the  fubterrane- 
ous  Fire,  which  is  always  in  adtion,  never  at  reft.  For  it  has  been  evinced  by 
Obfervations,  that  in  Mines  funk  lowed,  or  in  the  deeped  Wells,  you  firft 
come  to  a  depth  in  which  Water  never  freezes,  but  which  continues  almod  al¬ 
ways  of  the  fame  Heat,  without  any  alteration  •,  as  the  celebrated  Academy  at 
Paris  obferved  long  ago  in  the  Welfof  their  Obfervatory  j  but  that  as  you  def- 
cend  lower,  the  Heat  begins  to  grow,  greater,  increafing  gradually  more  and 
more,  in  proportion  to  the  depth,  till  at  length  it  becomes  fo  fuffocating,  that 
unlefs  it  be  attempered  by  the  coolnefs  of  running  Water,  and  the  Air  that 
is  thence  produced,  it  overcomes  the  Miners.  And  we  fee  likewife,  that  in 
Winter  time,  when  the  Water  is  covered  with  Ice,  and  the  Earth  with  its  hard 
frozen  Crud,  if  the  Ice  is  broke,  or  the  Earth  is  opened,  both  the  Water  and 
the  Earth  fmoke  with  heat.  Nor  had  the  Philofophers,  whom  I  have  former¬ 
ly  heard  difcourfing  on  this  fubjedt,  any  grounds  for  afferting  that  this  was  all 
a  fidtion,  and  that  it  was  impofiible  that  Fire  fhould  thus  exid  in  the  bofom 
of  the  Earth,  becaufe  it  can  neither  be  fupplied  with  a  proper  Pabulum ,  or  be 
agitated  by  Air:  For  certainly  we  ought  to  confider,  that  by  the  lole  attrition 
of  the  condenfed  Air,  in  the  bowels  of  the  Earth,  this  Fire  may  be  produced 
and  preferved  without  any  other  Air  or  any  Pabulum .  For  fhould  the  Air  at  any. 
vad  depths  under  Ground  be  condenfed  fix  hundred  times  more  than  the  com¬ 
mon  Air,  what  effedls  wou’d  it  not  be  capable  of  producing  ?  Incredible  ones 
without  difpute,  fince  Authors  worthy  of  credit  have  declared,  that  Air,  for¬ 
cibly  comprefied  in  an  iron  Tube,  has  grown  warm  there.  It  is  not  to  be 
quedion’d,  therefore,  but  that,  in  the  deeped  parts  of  the  Earth,  where  the  Bo¬ 
dies  are  comprefs’d  by  the  prodigious  weight  ofthofe  which  lie  above  them,  the 
fmalled  attrition  mud  produce  the  greated  Heat.  And  hence  as  the  adtion  of 
this  Fire  is  perpetual,  fo  likewife  mud  be  the  effedt  of  it  too,  viz.  a  conti¬ 
nual  exhalation  of  Water.  In  the  third  place,  we  have  regard  to  the  very 

great 
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great  and  conftantly  repeated  effects  of  the  common  Fires,  made  ufe  of  by 
Mankind  in  every  part  of  the  inhabited  World,  in  the  diflipation  of  Water, 
whether  alone,  or  contained  in  Animals,  Vegetables,  or  Foflils.  For  doubt- 
lefs,  if  any  one  computes  the  meafure  of  this  exhaling  Water,  which  fuch  Fire 
carries  up  and  distributes  through  the  Air,  he  will  find  it  to  be  incredibly 
great.  Again,  in  the  fourth  place,  the  force  of  a  very  Sharp  Froft  carries  off 
from  Ice  every  moment  a  furprizing  quantity,  fo  that  in  alittle  time  the  Mafs 
is  confirmed,  being  dilperfed  into  the  Air  by  the  cold  alone  ;  as  the  excellent 
Mr.  Boyle  plainly  difcovered  by  an  Experiment  examined  by  the  Ballance.  But 
daily  Obfervation  likewife  certainly  evinces,  that  by  the  piercing  Cold  of  a  ve¬ 
ry  Severe  Winter,  all  kind  of  Bodies  are  Strangely  worn  away,  diminished, 
confumed,  and  difperfed  through  the  Air.  In  the  fifth  place,  it  feems  probable 
alfo,  that  every  phyfical  caufe,  which  is  capable  of  fo  dil'uniting  the  Particles  of 
Water  from  one  another,  as  to  make  every  one  of  them  exift  feparately,  will 
alfo  by  this  means  effefr,  that  thofe  Particles  will  immediately  acquire  fo  large 
a  Surface  in  refpedt  of  their  very  fmall  weight,  that  they  will  be  able  to  float 
about  in  the  Air.  And  indeed,  this  folution  of  Bodies  into  their  fmalleSt  parts, 
appears  at  length  fo  to  increafe  their  Surfaces  in  refpedf  of  their  quantity  of  Mat¬ 
ter,  that  in  every  divifion  of  them,  this  aptitude  to  fwim  in  a  lighter  Li¬ 
quid  is  very  much  augmented,  as  the  Geometricians  have  long  ago  obferved. 
But  it  is  farther  difcovered  by  phyfical  Obfervations,  that  befides  the  gravity 
of  Bodies,  there  is  likewife  a  certain  repelling  force,  which  tends  to  prevent  the 
contact  of  the  Surfaces  of  different  Bodies,  and  which  confequently,  is  always 
increafed  in  proportion  to  the  augmentation  of  their  Surfaces.  Hence  there¬ 
fore  it  follows,  that  Bodies  very  minutely  divided,  defcend  on  this  account 
with  more  difficulty  by  the  force  of  their  gravity,  than  they  would  do,  if  they 
were  adted  upon  by  the  Law  of  Gravitation  alone.  And  the  adtion  of  this 
fecond  property  of  Bodies  feems  particularly  to  prevent  the  continual  and  im¬ 
mediate  defcent  of  all  the  Particles  of  Water  out  of  the  Air  that  is  about  the 
Earth.  Sixthly,  it  feems  to  be  the  effedt  of  the  very  fame  property,  that  the 
Particles  of  Water  maybe  expanded  round  the  Air  contained  in  them,  and  thus 
form  that  fpherical  Body  which  we  call  a  Bubble.  And  befides,  any  other 
Heat,  or  expanding  Spirit  whatever,  while  perhaps  it  performs  the  fame  thing, 
may,  as  well  as  Air,  be  always  at  length  capable  of  rendering  Water  lighter  : 
But  when  afterwards  the  Water,  being  fo  divided  into  very  light  fpherical  Bub¬ 
bles,  is  carried  upwards,  then  does  every  Bubble  expand  itfelf  more  and  more 
continually,  and  fo  is  able  to  afcend  for  a  long  time,  and  to  keep  aloft  in  the 
Atmofphere.  And  hence  it  is  manifeft,  that  the  Particles  of  Water  may  af¬ 
cend  to  a  great  height.  See  Halley  in  the  P hilofopbical  Franfaffions,  1692.  N. 
192.  p.  468,  &c.  But  in  the  feventh  and  laft  place,  there  is  no  caufe  whatever 
which  carries  up  fuch  a  quantity  of  Water  from  the  Earth  into  the  Air,  as  the 
Wind  •,  as  the  fame  admirable  Halley  has  elegantly  demonftrated,  and  aslmyfelf 
have  learned  from  various  Experiments,  not  without  aftonifhment  ;  for  having 
expofed  a  copper  Cylinder  full  of  Water  to  the  Wind  in  ftormy  Weather,  I  was 
furprized  at  the  incredible  quantity  of  Water  carried  off  in  a  little  time;  where¬ 
as  when  the  Wind  was  down,  which  happened  prefently  after,  but  a  very  lit¬ 
tle  Water  exhaled,  tho’ the  heat  of  the  Weather  was  ftill  the  fame.  For  this 
jreafon  it  feems  ordered,  that  pretty  high  Winds  Ihou Id  follow  large  quantities 
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<of  Rain  j  that  by  thus  agitating  the  fallen  Water,  and  carrying  it  up  again  into 
the  Air,  they  may  prevent  its  ftagnating  and  putrifying,  and  by  this  means 
proving  deftruCtive  to  the  vegetable  kingdom.  All  thefe  caufes,  therefore, 
v/hen  they  confpire  together,  are  fufficiently  capable  of  diffipating  Water  into 
the  Air,  and  there  keeping  it  in  continual  motion. 

If  we  confider,  now,  the  aCtion  of  this  elaftic  Air,  replete  with  Water,  up-  The  power 
on  the  body  of  a  Man,  FofTil,  or  Vegetable,  we  fhall  find  it  brings  about  very  ^offtAir," 
many,  and  very  wonderful  changes.  For  if  we  refleCt  upon  its  particular  finenefs,  on  human, 
by  means  of  which  it  is  exceeding  penetrating,  and  is  perpetually  infinuating  IndfoflUBo 
itfelf  into  every  little  lpace;  and  if  at  the  fame  time  we  take  into  confideration  dies, 
its  conftant  mobility,  by  which  his  always  kept  vigorous  and  aCtive,  it  is  mani- 
feft,  that  thefe  qualities  being  determined  upon  Bodies  by  the  force  of  Gra¬ 
vity,  are  capable  of  producing  an  infinite  number  of  efieCts.  But  the  Water 
that  is  diftributed  through  the  Air,  will  likewife  be  {till  more  efficacious,  be¬ 
ing  itfelf  agitated  by  the  motion  of  the  Air  *,  and  by  this  means  it  will  more 
readily  diffolve  the  Salts,  and  the  falineand  faponaceous  Subftances  of  the  Bodies 
it  is  applied  to.  And  as  there  are  very  many  luch  parts  in  molt  Bodies,  and 
thofe  parts  too  are  the  principal  inftruments  of  their  adtion  ;  hence  you  very 
eafily  apprehend,  that  by  means  of  the  application  of  the  A  ir,  the  proper  ver- 
tues  of  Bodies  may  be  excited,  as  far  as  they  depend  upon  their  peculiar  Salts, 
and  Sapo's:  But  thefe  vertues,  as  we  obferved  juft  now,  are  often  their  prin¬ 
cipal  ones.  In  the  mean  time,  however,  the  chief  alteration  induced  upon  Bo¬ 
dies  by  the  Water  of  the  Air,  is  its  rendering  fixed  Salts,  and  other  compound 
Bodies,  volatile.  This  Phenomenon  was  obferved  by  all  the  chemifts  of  old, 
and  is  conflantly  found  to  hold  true  :  That  is  to  fay,  all  native  Salts,  if  they  are 
rendered  exceeding  dry  by  an  open  Fire,  and  then  pounded  and  expofed  to  the 
Air  in  a  Glafs  Bafon,  will  there,  by  means  of  the  Water  in  the  Air,  be  con¬ 
verted  into  a  Liquid  ;  and  from  the  perfectly  faline  part  there  will  be  feparat- 
ed  an  Earth,  which  did  not  appear  before.  If  this  faline  Liquor,  then,  thus 
freed  from  this  Earth,  is  again  throughly  dried  by  a  large  and  clear  Fire, 
and  afterwards  the  Salt  beaten,  and  again  diffolved  in  the  Air,  it  will  afrefii 
depofite  fome  earthy  Faces.  And  if  by  feveral  repetitions  of  this  folution, 
and  infpifiation,  you  thus  remove  all  the  earth  that  is  every  time  produced,  you 
will  at  length  procure  an  incredible  quantity  ;  but  at  the  fame  time  you  will  have 
nothing  elle  remaining  •,  for  that  other  principle,  which  before,  in  conjunction 
with  the  Earth  conflituted  the  Salt,  is  by  this  repeated  aCtion  of  the  Water  of 
the  Air  fo  difengaged  from  its  earth  with  which  it  was  incorporated,  that  now, 
exifting  feparately,  it  becomes  perfectly  volatile,  is  diffipated  into  the  Air, 
nor  does  ever  again  come  within  the  cognifance  of  our  fenfes.  Nor  has  the 
induftry  of  the  Chemifts  difcovered  this  wonderful  Metamorphofis  in  native  Salts 
alone,  but  likewife  in  the  fixed  Salts  prepared  by  Fire  from  Vegetables  ;  for  by 
this  tedious  operation,  thefe  Salts  are  likewife  refolved  into  an  Earth,  which 
ferves  to  fix  them,  and  a  Principle  perfectly  volatile,  which  is  intimately  unit¬ 
ed  with  it.  And  thefe  refolutions  which  are  really  very  fingular  and  wonder¬ 
ful,  can  be  performed  by  no  other  means  than  this  very  fubtil  application  alone 
of  the  Water  diftributed  in  the  Air,  which  Art,  formerly  held  a  fecret,  being 
now  more  put  in  practice,  has  let  abundance  of  light  into  the  Chemical  Art  ; 
though  at  the  fame  time  it  has  often  too  proved  of  difiervice  to  the  Chemical 
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Artifts,  who  being  quite  tired  out  with  the  tedioufnefs  of  the  work,  have  Ioffc 
in  the  end  both  their  labour  and  the  thing  they  were  in  fearch  of.  But  again, 
whenever  the  Air  abounds  with  Water,  and  is  at  the  fame  time  agitated 
by  Heat  or  Wind,  then  this  Water  will  relax  the  parts  of  Bodies  fo  fuddenly 
and  fo  efficacioufly  as  muft  furprize  every  one  who  is  not  acquainted  with  thefe 
things.  But  by  this  means,  likewife,  very  many  bodies  are  macerated  ;  and 
others  are  thrown  into  fermentation.  And  as  for  the  putrefaction  of  Bodies  cer¬ 
tainly,  it  is  fcarcely  more  promoted  by  any  other  caufe  than  the  humidity  of 
■a  hot  Air,  which  in  a  very  little  time  refolves  the  Bodies,  which  are  that  way 
difpofed,  into  a  putrid,  fanious  matter.  And  for  this  reafon  the  Phyficians 
long  ago  aflerted,  that  the  plague  itfelf  is  generated  among  Animals,  from  an 
Air  that  has  been  both  very  moift  and  warm,  for  a  confiderable  time.  In  fhort, 
therefore,  fince  it  fo  difiolves  Salts,  and  faponaceuos  and  faline  Subftances,  car¬ 
ries  up  all  together,  difperfes  them  about,  drives  them  againft,  and  makes  them 
penetrate  into  the  Bodies  they  meet  with,  it  is  manifelt,  that  by  this  means  it 
muft  apply  the  particular  forces  of  fome  Bodies  to  others,  and  thus  brings  about 
fuch  aClions  between  Bodies,  as  hardly  ever  happen  from  other  caufes.  For 
what  elfe  appears  by  the  fetid  butter-like  Dew,  defcribed  in  the  Abridgment  of 
the  Britijh  Tranfattions,  Tom.  II.  141  ;  or  what  elfe  by  the  Salt  Rain,  obferved 
at  Sea?  Journal  des  Sc av.  1683.  435. 

h  Thus  Far  then,  Gentlemen,  we  have  fufficiently  confidered  the  Air,  with  re- 
fpeCl  to  its  Elafticity,  and  the  Fire  and  Water  contained  in  it.  We  are  now 
to  regard  it  in  another  view.  Let  us  then  carefully  inquire  what  other  Cor- 
pufcles,  befides  thofe  we  have  examined,  float  up  and  down  perpetually  in  this 
Air.  But  this  is  a  field  of  inquiry  which  has  hardly  any  bounds:  For  as  the  Earth, 
confidered  in  its  whole  extent,  receives  every  thing  that  falls  out  of  the  Air  ; 
fo  on  the  other  hand,  the  Air  receives  every  thing  again  from  the  Earth;  and 
thus  between  thefe  two  elements,  there  happens,  as  it  were,  a  perpetual  revolu¬ 
tion  and  ditt illation  of  all  things. 

e  In  the  flrft  place,  then,  all  the  parts  that  we  can  obferve  in  Vegetables,  are 
continually  changing,  and  difperfed  throughout  the  Atmofphere.  That  the 
Spirits  of  Vegetables  do  always,  and  every  where  exhale  and  fill  the  Air 
with  a  continual  fragrance,  there  is  none  of  you  to  be  fure  makes  the  leaft  queftion. 
And  that  the  Scents  fcattered  though  vaft  tradts  of  the  Ocean  from  odoriferous 
Plants,  inform  the  Mariners,  before  they  difcover  Land,  of  their  approach  to 
the  Shore,  you  areas  well  apprifed  of.  And  you  know,  likewife,  that  thefe  Spi¬ 
rits  fpontaneoufly  exhale  out  of  the  Bodies,  in  which  they  are  generated,  and 
are  fcarcely  to  be  confined  and  preferved,  except  in  Veflels  ftopt  very  clofe. 
Hence,  then,  it  follows,  that  whatever  odoriferous  Spirits  are  at  any  time  by 
Nature  produced  in  Plants,  all  thefe  are,  certainly,  at  length,  contained  in  the 
Air  alone.  And  for  this  reafon  it  is  not  at  all  to  be  wondered,  that  thefe  Spi¬ 
rits  fhould  afterwards  return  with  the  Water  of  the  Air,  into  the  Bodies  deftinM 
to  receive  them,  and  that  the  Air  fhould  thus  yield  up  to  the  Earth  what  it 
had  firft  received  from  it.  In  reality,  we  find  nothing  in  Nature  lels  imitable 
by  Art,  than  the  fragrant  Spirits  peculiar  to  each  Plant,  which  we  have  in  a 
foregoing  paffage  called  the  fpiritus  restores  :  But  thefe,  when  they  are  once 
freed  from  the  tenacity  of  the  Sulphur  that  entangles  and  retains  them,  always, 
from  their  own  proper  nature  become  volatile,  and  are  difperfed  through  the 
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Atmofphere.  How  various,  then,  and  how  beautiful  mult  be  the  Effedfo  that 
are  hence  produced  ?  And  how  wonderful  muft  be  the  grand  Metempfychofis  or 
tranfmigration  that  is  by  this  means  brought  about  ? 

But  again,  when  we  confider,  that  Vegetables,  duly  prepared  by  a  proper  The  fer- 
fermentation,  yield  a  vaft  quantity  of  vinous  fpirits,  that  are  almoft  immuta- SP‘* 
ble,  and  of  themfelves  continually  exhaling  ;  muft  we  not  hence  conceive,  that  tables,  ^ 
all  thofe  Spirits  which  have  ever  been  produced  from  any  fermented  Vege¬ 
table  whatever,  over  the  whole  Face  of  the  Earth,  have  at  length  exhaled  into 
the  Air?  And  in  this  view  we  now  look  upon  this  Air  again  as  a  Cloud,  as  it 
v/ere,  of  Spirits  of  Wine.  In  reality,  whether  Wine  be  drank  by  Men,  or 
any  other  Animals,  be  outwardly  apply’d  by  way  of  fomentation,  or  made 
ufe  of  either  in  Cookery,  or  Phyfick,  certainly  all  its  Spirits  muft  fooner  or 
later  exhale  into  the  Air,  there  remain  for  fome  fpace  of  time,  and  thence, 
at  a  convenient  feafon,  return  to  the  Earth  again.  What  wonder,  therefore, 
if  fermentation,  which  is  the  productive  caufe  of  Wine,  fhould  never  produce 
Wine,  without  the  free  admiftion  of  the  external  Air.  Does  it  not,  poffibly, 
return  back  again  to  Places  and  Bodies  the  Spirits  which  it  had  before 
drawn  up,  and  for  this  reafon  muft  be  always  called  in  to  our  afliftance,  when 
they  are  to  be  generated  again  ? 

And  finally,  all  thofe  parts  of  Vegetables,  which  the  Fire  divides  into  ex-  And  thofe 
ceeding  minute  Corpufcles,  and  converts  into  a  volatile  Vapour,  the  Chemifts  duced’b/1^ 
have  likewife  called  Spirits  •,  but  thefe  are  likewife  intirely  carried  up  into  the 
Air,  and  are  continually  floating  about  in  it.  As  the  Water  of  Vegetables, 
therefore,  fo  likewifeall  thefe  kinds  of  Spiritsare  perpetually  tending  upwards. 

But  farther,  it  is  certain,  that  the  proper  native  Oils  of  Vegetables,  do  by  All  oils  alf*i 
time,  and  the  natural  heat  of  the  Air,  at  length  intirely  evaporate ;  and  that 
whether  they  refide  in  compound  Bodies ;  or  fpontaneoufly  fweat  out;  or  are 
forced  out  by  preflure.  For  in  reality,  there  are  but  few  forts  of  Wood,  in 
which  their  Oils  are  fo  united  with  their  proper  Earth,  that  they  are  able  to 
remain  for  ages  together  in  the  open  Air.  And  as  for  the  Oils  of  Vegetables, 
which  Chemiftry  draws  from  them  by  Fire,  whether  this  be  done  with  Water, 
or  dry,  thefe  are  far  more  volatile,  and  fooner  fly  off.  Thus,  then,  they  form 
pinguious  exhalations  in  the  Atmofphere,  which  are  very  well  difpofed  both  to 
take  Fire,  and  to  fupport  it.  For  as  thefe  oleaginous  Particles  are  now  fo  minute¬ 
ly  divided,  that  they  nearly  refemble  Alcohol  while  they  float  in  the  Air,  be¬ 
ing  firft  heated  by  the  attrition  of  the  Clouds,  they  may  be  excited  into  a 
Flame  by  the  dioptrical  or  catoptrical  Fire,  which  I  have  already  demonftrated 
may  be  produced  in  the  Air.  All  thele  Oils,  therefore,  which  ever  were  in 
Vegetables,  a  very  few  perhaps  excepted,  are  difperfed  into  the  aerial  Chaos ; 
whence,  as  Water  and  Spirits  do,  they  return  in  their  time,  impregnate  the 
Earth  with  a  pinguious  moiftening  Dew,  and  by  thus  circulating  backwards  and 
forwards,  bring  perpetually  frefh  prolific  Supplies,  and  being  depoflted  for  a 
fhort  time,  return  into  the  Air  again.  All  this,  now,  happens  chiefly  in  very 
hot  weather.  For  if  a  long  Drought,  with  a  very  great  Heat,  has  carried  up¬ 
wards  both  the  Water,  and  the  pinguious  Corpufcles  of  the  Earth,  then  the 
firft  Fires  that  happen  aloft  with  Thunder  and  Lightning,  fend  down  a  Rain 
which  is  very  different  from  that  pure  Snow  which  falls  in  a  fharp  Froft  ; 
and  is  far  more  acrid,  and  more  difpofed  to  froth.  And  hence  Summer 
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Rain,  or  Rain  produced  in  hot  weather,  is  always  fruitful,  whereas  that  in  cold' 
is  fcarcely  endued  with  any  fuch  quality. 

If  you  confider  now  the  native  Acid,  auftere,  thofe  that  come  the  nearefl  to 
alcaline,  and  the  faponaceous  Salts  of  Plants,  procured  by  cryftallifation,  fermenta¬ 
tion,  putrefaction,  and  combuftion,  you  will  find  that  all  thefedo,  fooner  or  later, 
difappear,  not  one  of  them  excepted  *,  fince  all  thefe  Bodies  when  they  are  freed 
from  their  fixing  Earth,  afcend  up  into  the  Air. 

Nay,  and  that  very  Earth  too,  which  furnilhes  a  fixed  Element  to  Plants, 
does  by  its  finenefs  acquire  fuch  adifpofition,  that  it  flies  off,  and  is  carried  aloft. 
For  pray,  does  not  Soot,  colleiffed  at  the  very  top  of  a  Chimney,  from  the 
volatile  Smoke  of  a  burnt  Vegetable,  yield,  by  a  chemical  diftillation,  a  re¬ 
markable  quantity  of  pure  Earth  ?  Hence,  therefore,  we  are  certainly  affured, 
that  Smoke  which  floats  at  liberty  through  the  Air,  carries  along  with  it  real 
Earth,  mounts  with  it  aloft,  and  widely  dilperfes  it  through  the  Air.  Not  to 
mention  the  Winds,  which  fweep  away  the  JEgyptian  and  Lilian  Sands  in 
Waves,  as  it  were,  through  the  Air,  and  carry  the  Afhes  of  Mount  AFtna  to 
prodigious  diftances.  What  think  you  of  the  Sparks  of  Vefuvius ,  fcattered 
above  a  hundred  miles  through  the  Air  ?  Phil.  Franf.Abr.  Tom.  II.  142.  What 
of  the  Ivy-berries  difperfed  over  a  vaft  deal  of  Ground?  Ibid.  144.  The  little 
Fifhes?  Ibid.  Or  the  mafculine,  feminal  Duff  of  Vegetables?  Phil,  l'ranfaff. 
168.  p.911.  Hence,  then,  from  thefe  obfervations  it  is  clear,  that  all  the 
Elements  of  Vegetables  may  be  carried  into,  and  intermixed  with  the  Air. 

But  it  is  likewife  certain,  that  parts  of  Plants,  and  thofe  pretty  confiderable  ones 
too,  are  carried  into  the  Air,  and  are  born  up  along  with  it  to  an  incredible  height* 
Confider  the  Seeds  of  downy-feeded  Plants,  which  are  carried  up  to  the  tops  of 
the  higheft  Towers,  and  there,  as  one  fees  daily,  if  they  meet  with  ever  fo 
little  Earth,  propagate  their  Species.  The  celebrated  Fournefort  too  has  elegant¬ 
ly  Ihewn  from  obfervations,  that  the  Fungus’s,  which  are  almoft  all  feminiferous, 
by  means  of  the  Air,  difperfe  their  invifible  Seeds  all  about,  which  meeting  with 
aproper  Soil,  thrive  and  fpring  abundantly.  Moffes,  likewife,  and  themucilaginous 
and  capillary  Plants,  as  alfo  the  Epiphyllofpermophera ,  or  thofe  which  bear  their 
Seeds  upon  their  Leaves,  fcatter  and  diffufe  their  Seeds  to  very  diftant 
places.  Nay,  and  even  the  fmall  feminal  duff  of  the  Male-Willow,  being  fhaken 
from  the  apices  of  the  Flowers,  and  carried  by  the  Wind  into  places  remote  from 
thofe  Trees,  and  afterwards,  when  the  Wind  was  down,  falling  out  of  the  Air,, 
has  been  falfely  taken,  by  perfons  unacquainted  with  thefe  things,  for  Flower 
of  Brimftone,  and  afterwards  believed  by  the  credulous  Vulgar  to  be  a  Show¬ 
er  of  Brimftone.  Vide  Phil.  TranfaEl.  Abr.  Tom.  III.  And  if  fuch  a  fmall 
Duft  Ihould  happen  to  be  of  a  remarkable  red  colour,  why  fhould  not  the 
Vulgar  for  the  fame  reafon  have  afferted,  that  it  had  rained  Blood  ?  Were  there 
not  Afhes  thrown  out  of  a  vulcano,  and  carried  by  the  Wind,  in  the  year 
1633,.  the  lpace  of  one  hundred  miles!  Phil.  Tranf.  No.  21.  p.  377.  But  thefe 
are  things  not  to  be  wondered  at,  fince  that  excellent  Philofopher  Mariotte ,  in 
his  treatife  of  the  Motion  of  Waters ,  p.  334.  obferved  in  a  Cloud  that  poured 
forth  a  fhower  of  Hail,  that  the  Air  had  carried  this  Cloud  for  fifty  French 
miles.  If  we  reflect,  therefore,  upon  thefe  things,  we  muft  naturally  believe, 
that  there  are  a  vaft  number  of  furprizing  things  in  the  Air,  and  produced 
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by  it  ;  all  which  are  intirely  owing  to  a  mixture  of  vegetable  Subfiances  that 
are  diftributed  through  it. 

And  if  you  enquire,  in  the  next  place,  whether  the  parts  of  Animals  are  The  Spirits 
contained  likewife  in  this  Air?  We  anfwer,  there  is  certainly  a  great  quanti-  aretontTine* 
ty  of  exhaling  Spirits,  and  thofe  wholly  peculiar  to  every  Animal,  and  di-  mOmaS,* 
ftinguifhed  among  Phyficians  by  the  name  of  the  perfpirable  Matter  of  Sanfio- 
rius ,  that  are  continually  difiipated  through  the  Air  from  living  Animals, 
and  adhere  to  other  Bodies;  and  by  thefe  Spirits  it  is  that  your  Dogs,  that  fol¬ 
low  by  fcent,  diftinguifh  fo  accurately  the  Animals  from  which  they  exhale, 
and  follow  thofe  particular  ones  over  large  traCts  of  ground.  And  how  full  the 
Air  is  frequently  of  contagious  Particles,  exhaling  from  Animals,  appears  evi¬ 
dent  from  the  Infection  too  often  obferved  in  Difeafes. 

But  again,  the  excrements  continually  difcharged  by  every  kind  of  Animal,  And  their 
are  in  fo  fhort  a  time  difiipated  and  difappear,  that  we  are  hence  certainly  con-  Excrements* 
vinced,  that  the  whole  quantity  of  excrementitious  matter  will  be  always  dif- 
perfed  into  the  Air,  hardly  leaving  fo  much  as  thelighteft  Duft  behind  it.  In 
the  hotter  countries,  the  Dung  of  Animals,  being  expofed  to  the  open  Air, 
becomes  perfectly  volatile  by  the  Heat  of  one  fingle  Day.  And  even  in  our 
own  country,  which  is  not  fo  hot,  the  very  Dunghills  are  quickly  confumed. 

And  as  for  Urine,  how  quickly  does  that  fpontaneoufiy  become  perfectly  vola¬ 
tile,  and  exhale  ? 

But  there  is  fomeching  in  this  affair  ftill  more  remarkable.  For  pray  tell  me,  Nay  almoft 
does  not  an  intire  Whale,  the  largeft  of  Animals,  when  in  hot  fummer  weather  BodS'.maI 
it  is  by  the  Sea  thrown  dead  upon  the  Shore,  I  fay,  does  not  this  Animal 
quickly  infect  the  places,  to  a  great  diftance about  it,  with  a  peftiferous  flench? 

And  is  not  the  whole  of  it  refolved  into  volatile  infectious  particles,  fo  that  at 
length  there  remain  only  fome  whitifh  Bones,  the  whole  mafs  of  the  other  parts 
being  converted  into  volatile  matter,  intirely  fcattered  up  and  down  in  the  Air. 

What  vaft  numbers  of  Carcaffes  of  Elephants,  Camels,  Horfes,  and  of  almoft 
all  other  Animals,  as  well  as  human  Bodies,  that  are  the  Carnage  of  War,  re¬ 
main  from  time  to  time  unburied,  and  are  refolved  into  putrefaction,  become 
volatile,  and  difiipate  almoft  all  their  Elements  into  the  Air  ?  Hence,  there¬ 
fore,  it  follows,  that  Bodies  of  Animals  are,  from  their  own  natural  difpo- 
fition,  as  much  entombed  in  the  Air,  as  in  the  Earth.  And  thofe  very  Bodies, 
likewife,  which  are  buried  in  the  Earth,  are  not  then  preyed  upon  by  the 
Worms,  but  are  quickly  converted  into  a  very  light,  volatile  matter,  which  af¬ 
terwards  eafily  exhales  into  the  Air  out  of  the  Earth  itfelf.  All  the  corporeal 
matter,  therefore,  that  has  ever  entered  into  the  compofition  of  the  Bodies  of 
living  creatures,  has  been  carried  up  into  the  Air,  with  this  difference  only,  that 
if  the  Bodies  were  burnt,  this  was  brought  about  immediately  ;  if  left  to  rot  in 
the  Fields,  more  flowly  ;  and  ftill  in  a  longer  time,  if  they  were  interred; 
but  yet  even  in  that  cafe,  they  have  in  time  exhaled  away.  What  wonder, 
therefore,  if  from  the  Air,  there  fhould  be  returned  a  Matter,  of  the  fame  na¬ 
ture  or  kind  with  the  food  of  the  former  Animals,  which  is  capable  of  affording 
a  proper  nourifhment  to  the  Bodies,  that  are  by  this  means  to  fpring  up  afterwards? 

But  there  is  yet  another  thing  upon  this  head,  which  it  will  be  worth  our  And  their 
while  to  take  into  confideration,  as  the  right  underftanding  of  it  will  keep  us  ^s"ant 
clear  of  many  miftakes.  I  affert  then,  that  the  very  Eggs,  impregnated  with 
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the  fruitful  offspring  of  their  refpedive  Animals,  are  carp  d  up  and  down  the 
Air.  For  the  excellent  Redi  has  demonflrated,  that  all  Infects,  without 
exception,  are  generated,  by  the  copulation  of  Male  and  Female:  Leeuwen - 
hoeck  has  proved,  that  the  Seed  of  the  Male  lodges  the  firft  Embryo  in  the  Egg 
of  the  Female  :  And  Boyle  has  made  it  appear,  that  pregnant  Eggs  will  not 
exclude  their  young,  except  they  are  in  the  open  and  the'  frefh  Air.  Being 
furnifhed,  then,  with  thefe  Obiervations,  I  purpofely  took  a  piece  of  FJefh, 
which  had  been  kept  a  pretty  while  in  boiling  Alcohol,  and  was  afterwards 
rubb’d  over  with  fome  blight  Oil  of  Turpentine,  and  fattening  it  to  a  long 
fmall  thread,  hung  it  up  in  moift  warm  Air,  in  a  place  where  it  was  imagined 
there  were  no  animalcula ,  and  the  confequence  was,  that  in  a  little  time  after 
the  fufpended  Flefh  was  full  of  living  Maggots,  which  were  devouring 
whatever  of  the  fucculent  parts  remained  in  the  Flefh.  In  this  cafe,  then,  the 
Eggs,  from  which  thefe  animalcula  were  produced,  could  not  pottibly  come  at 
the  Flefh,  but  by  being  born  along  through  the  Air,  in  which  it  was  fufpend¬ 
ed.  How  much  do  the  Farmers  experience  the  truth  of  this  to  their  detriment, 
when  in  a  warm  l'pring,  certain  Winds  very  fuddenly  infed  the  Trees  with  num- 
berlefs  Vermin,  which  in  an  inftant,  as  it  were,  are  produced  from  their  invifi- 
ble  Eggs!  But  give  me  leave  to  mention  one  thing  farther,  that  is  ftill  more  remark¬ 
able,  and  that  is,  the  Rains  that  frequently  happen  among  the  Negroes ,  which  ftrike 
a  man  with  fuch  a  fudden  chillnefs,  that  it  makes  him  fhudder.  Thefe  Rains  fall 
in  drops,  of  an  inch  diameter,  which,  if  they  come  upon  the  Skin,  eat  into  it ; 
but  if  they  lodge  on  any  Garments,  produce  living  Worms,  and  Moths,  Adi. 
Lipf.  Suppl.  Tom.  I.  p.  425.  Many  other  things  of  this  kind  might  be  here 
taken  notice  of ;  but  thefe  may  fuffice,  to  let  the  Chemifts  underftand,  that  the 
new  and  wonderful  Animalcula ,  which  are  oftentimes  produced  in  Bodies,  and 
even,  perhaps,  while  they  are  at  work  upon  them,  owe  their  Being  intirely  to 
little  Eggs,  which  are  thus  carried  about  in  the  liquid  Air,  and  not  to  the  effi¬ 
cacy  of  any  chemical  Subftances  or  Operations.  Let  them,  therefore,  be  al¬ 
ways  mindful  of  the  nature  of  the  Air,  and  its  very  wonderful  foecundity,  be¬ 
fore  they  deduce  the  origin  of  fuch  appearances  from  any  other  caufes.  But  the 
knowledge  of  thefe  things  at  the  fame  time,  likewife,  is  not  lefs  neceffary  and 
advantageous  to  the  Phyfician,  and  Natural  Philofopher. 

Foffiis  jn the  But  we  mutt:  not  detain  you  too  long  upon  this  head,  and  therefore  let  us  now 
pafs  on  to  Foffiis  :  For  Foffiis,  I  am  certain,  are  likewife  difeovered  in  the  Air. 
Foffiis,  fay  you,  in  the  Air !  ’Twere  as  reafonable  to  fuppofe  Cattles  there. 
But  pleafe  to  hear  only  what  I  have  to  offer  upon  this  head,  and  then  you 
yourfelves  be  judges. 

Firft  Saits.  Do  not,  then,  all  foffil  Salts  whatever,  though  ever  fo  fixed,  if  they  are  dif- 
folved  in  Water,  (efpecially  in  that  which  they  attrad  from  the  Air)  and  are 
afterwards  digefted  for  a  long  time  in  a  putrifying  Heat,  and  are  then  diftilled 
with  a  great  degree  of  Fire,  and  have  their  fixed  Refiduum  calcined  with  a 
itrong  open  one,  and  then  diffolved  in  the  Air:  Do  not,  1  fay,  all  foffil 
Salts  whatever,  managed  after  this  manner,  at  length  fly  off  into  the  Air  ? 
This  is  a  Truth  which  a  great  Chemift  communicated  to  the  World  more  than 
an  hundred  years  ago.  Not  to  mention  thediftillation  of  thefe  Salts,  with  Sand, 
Bole,  Brickduft,  Potters  and  Tobacco-pipe  Clay,  performed  with  the  intenfeft 
Jieat!  Do  not  the  Chemifts  every  year  convert,  by  this  method,  many  thou- 

fand 


Theory  of  the  A  R  T.  287 

fand  pounds  weight  of  fuch  Salts,  into  acid  volatile  Fumes,  which  they  call 
Spirits  ?  And  does  not  every  fuch  chemical  Operation  infedt  the  very  Air  ? 

And  does  not  this  Air  deftroy  the  Bodies  that  are  expofed  to  it  ?  The  fingleand 
fimple  mixture  of  Oil  of  Vitriol,  Oil  of  Alum,  or  of  Oil  of  Sulphur  by  the 
Bell,  with  Nitre,  Sea*Salt,  or  Sal-Gem ,  converts  in  an  inftant  thofe  very  fixed 
Salts  into  Fumes,  fo  volatile  that  they  can  hardly  be  confined,  with  which  the 
Air  is  in  a  Chore  time  fo  ftrongly  impregnated  as  to  carry  thofe  Salts  to  great 
distances  all  around.  But  infinite  are  the  Methods  by  which  the  fame  thing  is 
effedted.  Before  the  induftrious  Glauber* s  time,  indeed,  this  admirable  method 
of  thus  changing  Salts,  was  not  difeovered.  But  who  will  pretend  to  determine 
how  many  Methods  lie  hid  in  Nature  even  at  this  day,  by  which  the  like  con- 
verfion  from  a  fix’d- to  a  volatile  matter  may  be  brought  about  ?  The  Vapours 
about  Mines,'  which  are  often  fo  fatal,  that  no  living  Creature  can  breathe  in 
them  with  fafety,  fufficiently  prove,  that  Nature  herfelf  thus  difperfes  Salts 
through  the  Air,  and  confequently,  has  fecret  Methods  which  we  are  not  ac¬ 
quainted  with,  for  performing  the  very  fame  Operations.  In  the  mean  time, 
however,  it  is  true,  that  this  happens  only  in  certain  parts  of  the  Earth  ;  name¬ 
ly,  in  thofe  places  where  there  is  plenty  of  fuch  a  matter,  and  where  likewife 
the  means  are  not  wanting,  for  working  upon  it  afeer  this  manner.  And  it  is 
likewife  as  certain  a  truth,  that  even  thofe  faline  Vapours  are  elevated  only  to 
a  certain  height  in  the  Air,  and  that  not  a  very  confiderable  one.  And  upon 
this  foundation  it  was,  that  the  Adepts  alferted  long  ago,  that  the  Air  was  di¬ 
vided  into  certain  diftinct  Strata  or  Beds,  each  of  which  contained  a  diftindt 
kind  of  Exhalations  and  Vapours.  Hence,  then,  it  is  evident,  that  by  the 
means  of  Water,  Hear,  Digeftion,  Solution,  Exficcation,  Diftillation,  Calcina¬ 
tion,  Combuftion,  Mixture,  Adunation,  and  Separation,  Foffil  fix’d  Salts  are 
rendered  volatile,  and  are  thus  intermix’d  with  the  Air. 

And  as  for  the  principles  of  Fofiils,  which  go  by  the  name  of  Sulphurs,  NextSui- 
thefe,  whenever  the  Fofiils  are  burnt,  are  intirely  carried  up  into  the  Air,  and  Phurs* 
being  intermixed  with  it,  difappear,  the  faline  acid  part  changing  into  a  fuffo- 
cating  Fume,  and  the  oleaginous  part  being  attenuated  by  the  adtion  of  the 
Flame,  and  flying  off  in  an  invifible,  or  a  footy  black  Vapour.  It  is  very  cer¬ 
tain,  that  hardly  any  thing  at  all  of  thefe  parts  remains  in  the  Earth,  Sulphur 
now  itfelf,  when  alone,  is  carried  into  the  Air  in  form  of  an  impalpable  Flower, 
and  is  there  aifperfed  about.  But  when  it  is  mixed  with  other  Bodies,  it  often 
acquires  a  furprizing  volatility.  The  Chemifts  have  taken  notice  of  a  great 
many  methods,  both  natural  and  artificial,  by  which  Sulphurs  are  fo  changed, 
that  they  fly  off  into  the  Atmofphere,  and  carry  up  other  things  along  with 
them.  In  Mines,  from  time  to  time,  there  appear  pinguious,  flunking,  fuffo- 
cating  Fumes,  pretty  often  very  troublefome  to  the  Miners,  to  which,  if  the 
Flame  of  alighted  Candle  is  applied,  they  inftantly  take  fire,  not  without  ex¬ 
treme  danger  to  the  Workmen.  But  it  is  certain,  that  Arfenicks,  Orpiments, 
Cobalts,  Sulphur  of  Antimony,  Bifmuth,  Zincq,  and  other  Bodies,  furnifh  the 
matter  of  thefe  Vapours.  We  are  likewife  informed  of  the  failing  of  a  fhower 
of  Brimftone,  attended  with  Lightnings,  which  when  it  was  once  on  fire,  could 
neither  be  extinguifhed  by  Water  nor  Motion.  Ncv.  Liter ar.  An.  1684.  p.  63. 

In  the  laft  place,  Metals  themlelves  have  been  found  to  be  fo  far  changed,  La^Jy>  iw 
that  they  likewife,  under  the  form  of  a  volatile  Fume,  have  been  fcattered  up 
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and  down  in  the  Air.  This  is  univerfally  known  to  be  true  of  Mercury,  which 
when  agitated  only  by  a  Fire  of  600  degrees,  flies  off,  and  becomes  invifible. 
And  if  the  Air  impregnated  with  it,  furrounds,  and  is  applied  to  a  human  Body, 
how  wonderfully  does  it  penetrate  it,  and  how  quickly  does  it  throw  it  into  a 
Salivation!  But  befides,  while  it  thus  flies  off,  it  carries  up  and  bears  away  with 
it  fome  part  of  certain  Metals  ;  as  appears  from  the  diftillation  of  Lead  and 
Tin  with  Mercury.  Nay  Lead,  Tin,  Iron,  and  Copper,  if  they  are  difpofed 
in  a  very  flrong  Heat,  at  length  difappear,  by  means  of  the  volatility  they  ac¬ 
quire  there,  and  thus  far  are  diflipated  likewife  into  the  Air.  A  great  part 
of  imperfed:  Metals  is  carried  off  too  by  Lead  in  the  teft.  But  when  Cobalts, 
Arfenics,  and  the  like  rapacious  Sulphurs,  are  intimately  united  with  Gold  and 
Silver  Ore,  the  Particles  of  the  Ore  being  by  this  means  rendered  volatile,  when 
they  come  to  the  Fire,  they  carry  away  thefe  noble  Metals  to  that  degree,  that 
to  the  great  damage  of  the  Owner,  a  good  part  of  them  both  is  loft  ;  which  by 
a  gentle  calcination,  and  the  addition  of  fome  fixing  Powders,  might  be  intire- 
ly  preferved.  Hence,  therefore,  it  appears,  what  an  abundance  of  Gold  and 
Silver  may  be  raifed  up  into  the  Air.  Nothing,  indeed,  feems  a  greater  Paradox 
than  volatile  Gold,  and  yet  we  are  certain  from  undeniable  chemical  Experiments, 
that  if  you  take  common  fublimate  of  Mercury,  and  rub  it  well  with  Gold  re¬ 
duced  to  Powder,  and  then  diftill  it  in  a  Retort  with  Regulus  of  Antimony, 
the  very  Body  of  the  Gold  will  afcend  in  form  of  a  red  Oil,  and  become  per¬ 
fectly  volatile.  By  Sulphur,  likewife,  calcined  jVitriol,  and  Sal-Ammoniac , 
mix’d  and  apply’d  according  to  Art,  almoft  all  Metals  may  be  rendered  vola¬ 
tile  in  the  Fire.  No  wonder  then  that  in  clear  Weather,  there  very  often 
appear  about  Mines  fudden  Fumes,  which  extinguifh  the  Light  of  a  Torch. 
See  Boyle's  Works,  Vol.  I.  p.  52.  fince  even  the  moft  denfe  Bodies  may,  in  the 
form  of  a  Fume,  be  fo  carried  up  into  the  Air,  as  that  it  can  hardly  be  deter¬ 
mined  what  Bodies  they  were.  But  there  is  another  caufe  which  is  frequently 
concerned  in  this  affair,  and  which  likewife  impregnates  the  Air  with  thefe  me¬ 
tallic  parts,  and  that  is  the  Air  itfelf  abounding  with  Salts  and  Sulphurs. 
For  as  I  have  already  fhewn  above,  that  the  whole  Air  is  full  of  Salts  and  Sul¬ 
phurs  *,  and  as  it  appears  from  what  I  have  now  delivered,  that  thofe  Salts  and 
Sulphurs  can  carry  aloft  even  Metals  themfelves  when  they  are  diffolved,  it  is 
eafy  to  apprehend,  that  the  Air  itfelf  can  by  this  means  effed  that  the  parts 
of  Metals  may  be  fufpended  and  float  about  in  it.  Are  not  Iron,  Copper  and 
Lead,  by  the  contad,  and  motion  of  the  Air  always,  and  that  in  a  fhort  time 
too,  turned  into  a  Calx,  Flowers,  and  a  Scobs  ?  And  are  they  not  hence  con¬ 
verted  into  Ruft,  a  bluilh  Mould,  and  a  Cerufs?  And  have  you  never  obferved, 
that  when  after  thefe  changes,  they  are  reduced  to  an  impalpable  Powder, 
they  fly  away,  and  are  carried  through  the  Air  by  the  Wind.  I  confefs,  in¬ 
deed,  that  Silver,  Gold,  and  Tin,  are  lefs  incident  to  thefe  alterations,  becaufe 
the  volatile  Acids  of  Nitre,  and  Sea-Salt,  which  are  the  proper  diffolvents  of 
thefe  Metals,  are  hardly  ever  difperfed  through  the  Air,  except  about  the  Ela- 
boratories  of  the  Chemifts.  The  Air  in  America ,  indeed,  is  of  fo  corroding  a 
nature,  that  it  confumes  the  Tiles  of  the  Houfes,  ftony  Bodies,  and  almoft  all 
Metals  ;  as  the  Englifh  unanimoufly  agree  of  the  Air  of  Bormudas  \  for  even 
Metals  themfelves  perifh  there  very  foon.  And  that  furprizing  Phenomenon, 
which  in  all  ages  has  been  obferved  by  Miners,  feems  likewife  to  be  owing  to 
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the  fefidence  of  thefe  metallic  parts  in  the  Air,  viz.  that  the  fofiil  Glebes, 
when  they  are  dug  out  of  the  Earth,  and  are  expofed  to  the  Air,  are  affe&ed 
by  it  in  a  very  extraordinary  manner.  How  frequently  is  it  feen,  that  Marcha- 
fites,  the  Pyrites,  vitriolic  Stones,  and  metallic  Subftances  that  are  quite  ex- 
haufted,  are  fo  aCted  upon  by  the  Air,  that  they  increafe,  come  to  maturation, 
are  changed,  renewed,  and  afrefh  impregnated,  and  become  again  inriched 
with  a  true  metallic  Offspring.  In  reality,  the  Air  feems  to  be  the  grand  uni- 
verfal  diftributer  of  the  Seeds  of  Bodies,  which  being  plentifully  flock’d  with 
every  kind  of  Matter,  commits  to  the  Earth  the  Elements  of  Bodies  it  had  be¬ 
fore  received  from  it,  and  thus  generates  mofl  kinds  of  Bodies,  rather  by- 
means  of  a  revolution,  than  a  new  produdtion.  *Tis  certain,  that  Dew  being 
changed  by  Diftillation,  has  yielded  a  Liquor,  which  flained  Glafs  with  the 
Colours  of  the  Rainbow,  penetrating  fo  deeply  into  it,  that  it  could  neither  be 
removed  by  Aquafortis ,  Oil  of  Tartar,  or  a  flrong  and  long  continued  friction 
and  yet  at  the  fame  time  the  Liquor  itfelf  was  fo  lubtil,  that  it  burnt  in  the  Fire 
like  Alcohol ;  Republick  of  Letters ,  T.  I.  p.  590.  Certainly  this  effeCl  is  very 
like  that  of  a  metallic  Tindlure  upon  Glafs.  Philofopbical  LranfabUons  Abridg, 

T.  II.  p.  143. 

Thus,  then,  Gentlemen,  the  few  things  I  have  laid  before  you,  are  fuffkient  From  what 
to  inftruCt  us  in  our  chemical  Inquiries,  what  notion  we  ought  to  form  of  the 
Air.  In  reality,  it  is  to  be  confidered  as  a  true  Chaos  of  all  things  intermixed  trueknow- 
and  compounded  together:  For  in  it  there  float  up  and  down  the  attenuated  ottha 
Particles  of  all  Bodies  whatfoever.  And  fince  thefe  little  Corpufcles  are 
always  in  motion,  they  may,  by  running  among  one  another  in  this  aerial 
fpace,  produce  all  thofe  wonderful  operations  of  Nature,  which  are  owing  to 
the  efficacy  of  particular  Bodies:  But  thefe  are  almoft  infinite.  So  that  indeed, 
it  is  not  at  all  to  be  wondered  at,  that  there  are  produced  and  appear  in  this 
feene  of  the  Air,  fuch  extraordinary,  and  frequently  fuch  terrible  events  in 
Nature,  as  never  happen  any  where  elfe  :  I  mean  the  Meteors.  In  this  Air  there 
doubdefs  muff;  be  Bodies  that  are  endued  with  a  magnetic  vertue,  which  by  their 
mutual  attraction,  repulfion,  cohefion,  rarefaCtion,  and  by  infinite  other  me¬ 
thods,  muff:  every  where  excite  ftupendous  Phenomena.  An  inftance  of  this 
you  have  here  before  you.  In  my  right  hand  I  hold  a  frnall  open  glafs  Bottle, 
in  which  there  is  an  alcaline  Spirit  of  Sal-Ammoniac  ;  and  in  my  left  I  have  ano¬ 
ther,  in  which  there  is  Spirit  of  Nitre.  You  fee,  that  whilft  I  keep  thefe  Bot¬ 
tles  at  a  diflance  from  each  other,  nothing  at  all  appears  extraordinary,  but 
that  as  foon  as  ever  1  bring  them  gradually  fo  near  towards  each  other,  that  the 
Vapours  iflfuing  from  the  two  Bottles^  begin  to  meet  with  one  another,  there 
immediately,  in  the  place  where  they  thus  mix,  appears  a  little  Cloud,  arifing 
from  the  concurrence  of  the  Alcali  and  Acid  in  the  Air.  If  an  Amalgama 
prepared  with  Tin  and  Mercury  is  diffilled  in  a  Retort  with  Spirit  bf  Sea-Salt, 
it  yields  a  Liquor,  which,  if  it  is  kept  in  a  clofe  Vefiel,  produces  no  effeCl  *,  and 
yet  if  it  is  expofed  to  the  open  Air,  tho*  many  years  after  its  preparation,  it 
immediately  goes  off'  in  a  very  thick  Smoke.  But  Nature  is  every  where  full 
of  the  like  inftances.  We  know  not  what  other  hidden  Salts  there  may  be  be- 
fides  in  the  Air,  that  we  are  not  acquainted  with,  or  with  what  vertues  they 
may  be  endued.  Nor  are  we  lefs  ignorant  what  Spirits  and  Oils  may  float  up 
and  down  in  it  j  tho*  in  the  mean  time,  from  the  particular  Nature  of  thofe  un- 
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known  Salts,  Spirits,  and  Oils,  fuch  ftupendous  effects  may  be  produced,  as 
are  never  obferved  to  proceed  from  any  other  caufes.  If  the  diftill’d  Oil  of 
Saflafrafs  happens  to  meet  with  Glauber' s  Spirit  of  Nitre;  what  a  terrible  effect 
is  produced  in  an  inftant  ?  An  eftedt  hardly  to  be  exhibited  by  any  other  Expe¬ 
riment.  If  at  anytime,  now,  there  fhould  chance  to  get  into  the  Air  a  number 
of  Particles  endued  with  the  like  properties,  and  thefe  fhould  be  there  mixed 
together,  very  ftrange  and  furprizing  appearances  muff;  necefiarily  follow.  Cer¬ 
tain  times,  it  is  evident,  doprefent  us  with  Phenomena,  that  are  never  feen  at 
any  other.  To  the  production  now  of  thefe  rare  and  very  extraordinary  ef¬ 
fects,  it  is  poflible  that  the  Cornets,  Meteors,  various  Afpedts  of  the  Planets, 
and  perhaps  the  Stars  themfelves,  may  principally  exert  their  influence  ; 
whofe  adtions  may  be  very  confiderable,  on  account  of  their  attraction  and  re- 
pulfion,  of  their  Heat,  Light,  and  Cold,  and  of  the  Effluvia  which  they 
generate  and*  emit. 

In  confequence  now  of  all  the  things  I  have  here  mentioned,  this  Air  is  of 
a  quite  different  nature  in  particular  places  ;  firft,  on  account  of  the  Land  or 
Soil,  or  the  part  of  the  Earth  which  the  Air  under  confideration  hangs  over: 
For  according  to  the  various  Bodies  with  which  the  Earth  abounds  in  any  par¬ 
ticular  part,  the  Exhalations  and  Vapours  that  arife  from  it  will  poflefs  as 
various  qualities,  and  for  this  reafon,  the  Air  in  that  part  will  be  full  of  Cor- 
pufcles,  that  are  not  to  be  met  with  any  where  elfe.  The  truth  of  this  has 
always  been  confirmed  by  numberlefs  Examples.  And  hence  it  will  come  to 
pafs,  that  in  fuch  particular  parts  of  the  Air,  certain  Experiments  may  be 
made,  that  will  never  fucceed  in  any  other.  In  the  fecond  place,  a  very  great 
diverfity  is  here  obferved  likewife,  in  refpedt  to  the  Soil,  in  different  places, 
according  as  Men  inhabit  it,  and  keep  Animals  there,  and  according  as  they 
dung  and  turn  up  the  Ground,  and  exercife  various  Occupations  there,  and 
by  this  means  raife  up  almofl:  all  kinds  of  Bodies  into  the  Air  :  On  which  ac¬ 
count  again,  an  infinite  number  of  changes  are  obferved  to  happen,  which  are 
not  to  be  effected  elfewhere.  A  certain  Chemift,  for  inftance,  in  his  Labora¬ 
tory,  where  he  was  daily  employ’d  in  the  diftillation  of  large  quantities  of  Vi¬ 
negar,  expofed  to  the  Air  fome  pure,  dry,  alcaline  Salt  of  Tartar  in  a  glafs 
plate.  The  Air,  of  confequence,  being  full  of  acid  Vapours,  diflolved  the 
Salt  into  an  Oil  of  Tartar  -per  deliquium,  and  at  the  fame  time  fo  clofely  united 
the  acid  parts  of  the  volatile  Vinegar  with  the  Alcali  of  the  Tartar,  as  at 
length  to  convert  the  faturated  Mafs  into  a  Part  arum  Regeneratum ,  or  regenera¬ 
ted  Tartar,  which  melted  in  the  Fire  like  Wax,  and  yielded  a  very  noble 
Remedy  for  the  refolving  of  vifcid  tenacious  humours,  in  almofl:  all  Difeafes. 
He  was  mightily  pleafed  therefore  with  this  produ&ion,  for  he  reckoned  he  had 
now  difcovered  the  great  lecret  of  the  Alchemiffs  for  Incerating,  according  to 
the  language  of  thole  Gentlemen,  a  fix’d  alcaline  Salt  :  But  when  afterward  he 
attempted  to  repeat  the  Experiment  in  another  place,  where  there  was  not  fo 
great  and  conftanta  quantity  of  Vinegar  in  the  Air,  he  met  with  nothing  like 
the  former  fuccefs.  The  fame  thing  might  be  farther  made  appear  by  avail 
number  of  inllances,  but  you  yourfelves  are  fufficiently  apprifed  of  it.  Con- 
fider  then  a  little,  how  prodigioufly  the  Air  may  be  changed  in  any  particular 
place,  when  a  great  Earthquake  has  occafioned  exhalations  to  arife  there  very 
different  from  what  .there  did  before.  And  this  is  again  confirmed  by  Hiftory, 
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which  informs  US,  that  certain  parts  of  the  Earth  have  become  uninhabitable, 
by  reafon  of  the  abominable  {linking  Vapours  with  which  they  have  been  in- 
fefted  after  Earthquakes.  But  again,  inundations  by  Rain,  overflowings  of 
Rivers,  and  the  breaking  in  of  the  Sea,  make  fuch  alterations  in  the  Atmo- 
fphere,  by  means  of  the  humid  Vapours,  and  Exhalations  from  putrified  Bo¬ 
dies  hence  occafioned,  that  the  whole  nature  of  the  Air,  in  thole  places,  is  in- 
tirely  changed.  The  very  Winds,  likewife,  as  they  carry  the  Air  with  all  its 
contents  from  one  place  to  another,  muft  always  bear  along  with  them  fome- 
thing  from  the  places  from  whence  they  began  to  blow,  and  confequently  are 
thus  always  varying  the  contents  of  the  Air,  continually  carrying  off  from  particu¬ 
lar  places  the  matter  peculiar  to  them,  and  Supplying  them  again  with. what 
they  juft  brought  from  fome  others.  From  which  caufe  likewife,  there  muft 
needs  happen  in  chemical  Operations,  a  remarkable  diverfity.  And  as  for  the 
influences  of  the  Heavens,  particularly  in  refped  of  the  various  Afpeds  of 
the  Sun  and  Moon,  their  acceffions,  receffions,  perpendicular  or  oblique  irra¬ 
diations,  conjundions,  and  oppofitions,  what  changes  muft  thefe  produce  in 
the  Air,  by  their  attraction,  repulfion,  and  the  Heat  and  Cold  that  depend 
upon  them  ?  What  variation  muft  they  caufe  in  the  Vapours  and  Exhalations 
that  are  carried  up  from  the  Earth  into  the  Air  ?  But  there  is  one  thing  farther 
on  this  head,  which,  as  Chemifts,  we  ought  to  take  particular  notice  of,  and 
that  is,  the  viciffitudeof  the  feafons  of  the  year,  which  is  hereof  fuch  efficacy,  as 
is  wholly  incredible  ;  even  fetting  afide  that  which  arifes  from  the  various  actions 
of  the  Sun  in  this  ftated  annual  courfe.  You’ll  underftand  what  I  mean,  in  the 
following  manner.  If  the  Sun  on  the  tenth  of  March ,  in  a  certain  altitude,  and 
with  a  certain  degree  of  Heat  exerts  its  Power  on  the  Earth,  it  then  ads  on  a 
Body,  which  in  the  preceding  Winter,  being  lock’d  up  by  the  Cold,  has  kept 
in  and  accumulated,  under  an  icy  or  cold  Cruft,  its  own  proper  Exhalations, 
and  at  the  fame  time,  has  received  and  retained  whatever  came  down  upon  it  out 
of  the  Air:  Hence,  as  foon  as  it  begins  to  thaw,  and  the  Earth  refolves  itfelf 
into  a  loofe  Mould,  the  firft  fucceeding  Heat  of  the  Sun  ads  upon  this  fertile 
pregnant  Body,  and  immediately  fills  the  whole  Air  with  Vapours :  On  which 
account  a  vernal  Heat  hardly  ever  fucceeds  a  Froft  of  long  continuance,  but 
there  prefently  follow  Showers,  Thunders,  and  Lightnings,  and  an  igneous 
Vigour  appears  in  all  Animals  and  Vegetables.  But  now,  when  on  the  tenth  of 
September ,  the  Sun  at  the  fame  Altitude,  and  with  the  fame  degree  of  Heat, 
ads  upon  the  Earth,  it  then  finds  it  parched  up,  and  exhaufted  by  the  Heat 
of  the  preceding  Summer,  and  not  yet  moiftened  with  autumnal  Showers;  for 
which  reafon,  neither  the  fame  Heat  in  the  Earth,  or  Air,  will  produce  the 
fame  effed,  nor  will  excite  this  vigour  in  Animals  and  Vegetables,  as  it  does  in 
the  Spring.  Thefe  few  things  then  will  be  fufficient  to  let  us  eafily  fee  the 
variety  there  is  in  the  Atmofphere,  according  to  the  diverfity  of  the  feafon  of 
the  year,  as  far  as  it  arifes  principally  from  this  caufe  ;  a  Speculation  very  ufe- 
ful  both  in  Chemiftry  and  Natural-Philofophy.  And,  indeed,  it’s  plain  the 
Chemifts  had  fome  infight  into  this  matter  long  ago,  when  they  attributed  to 
the  vernal  Rain,  a  vertue  fo  much  fuperiour  to  that  of  the  autumnal,  produced 
in  the  very  fame  degree  of  Heat :  For  they  found  that  this  Lixivium  of  the 
Air  brought  along  with  it  out  of  the  Air,  very  different  Vapours  and  Exha¬ 
lations,  according  to  the  diverfity  of  the  feafon  now  explained. 
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A  quality  in 
Air  intirely 
lingular. 


Hitherto  ex¬ 
plained  by 
Ko-boay. 


The  weight 
of  the  elaf- 
tic  part  of 
the  Air. 
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Before  we  leave  the  examination  of  the  various  Bodies  that  are  contained 
in  the  Air,  and  of  the  different  Powers  which  prevail  in  it,  we  muft  yet  take 
under  confideration  one  quality  of  it,  which  is  very  falutary  and  neceffary  to 
the  life  of  Animals  and  Vegetables ;  a  quality  which  has  not  been  yet  account¬ 
ed  for  from  any  other  property  of  the  Air,  but  by  a  diligent  inquiry,  how¬ 
ever,  may  poffibly,  hereafter,  be  come  at  the  knowledge  of.  Whether,  now, 
this  latent  vertue  of  the  Air  is  actually  drawn  out  of  it  by  Animals  and 
Vegetables,  and  hence  is  in  a  fhort  time  exhaufted  and  confumed  ;  and  whe¬ 
ther,  when  it  does  thus  fail,  the  Animal  dies,  no-body  is,  I  think,  at  prefent 
able  to  determine.  This,  however,  is  certain,  that  if  a  fmall  Bird  is  put  in¬ 
to  a  large  Receiver,  full  of  common  cold  Air,  and  the  Receiver  is  then  ve¬ 
ry  clofely  ftopt,  the  Bird  will  grow  fick  and  vomit  within  a  quarter  of  an  hour, 
and  die  in  the  fpace  of  half  an  hour  after.  Boyle ,  Of  the  Air.  184.  A  Fifh 
kept  in  Water  in  a  Veffel  wellclofed,  without  renewing  the  Air,  dies  in  a  fhort 
time.  Fifh  likewife  die  in  Ponds  that  are  every  where  frozen  over,  and  quick¬ 
ly  perifh  in  Water  out  of  which  the  Air  is  exhaufted.  Hijl.  de  V  Acad.  Roy . 
des  Scien.  1699.  240.  1701.  46.  and  Mem.  224.  Flame,  and  a  red  hot  Coal, 
quickly  go  out  in  .Air  that  is  clofe  pent  in.  The  little  Eggs  ofanylnfedts 
whatever,  being  accurately  ftopt  up  in  glafs  Veffels,  do  not  produce  their, 
young,  tho’ afhfted  by  a  kindly  Warmth.  The  Seeds  of  Plants  likewife,  duly 
moiftened,  and  fowed  in  the  beft  Earth  in  clofe  Glaffes,  do  not  grow,  or 
give  any  figns  of  adtive  Life,  tho’  excited  by  a  due  degree  of  Heat.  On  the 
other  hand,  the  upper  Surface  of  Blood  that  is  expofed  to  the  Air,  is  of  a 
bright  fcarlet  colour,  whilft  in  every  other  part,  where  the  Air  don’t  come  at 
it,  it  grows  as  black  as  the  juices  of  the  Cuttle-filE  :  And  yet,  as  foon  as  ever 
this  black  part  is  laid  open  to  the  Air,  the  black  colour  is  immediately  chang¬ 
ed  again  into  a  fcarlet.  All  thefe  Experiments  then  make  it  appear,  that  there 
is  in  the  Air  a  certain  hidden  vertue,  which  cannot  be  accounted  for  from  all 
the  properties  of  the  Air,,  which  have  been  hitherto  difcovered.  Sendivogius 
maintained  it  openly,  that  there  lies  hid  in  the  Air  the  occult  Food  of  Life  *», 
and  other  Chemifts  have  afierted  the  fame:  But  what  that  is,  or  how  it  adls,  or 
what  is  the  proper  effedl  of  it,  is  a  matter  ftill  in  the  dark.  Happy  the  Perfon 
thac  fhall  happen  to  difcover  it.  Let  this  Hint.fufKce  for  Perfons  that  are  hi-, 
therto  ignorant  of  it,  is  it  not  the  elaftic  part  of  the  Air  alone? 

For  my  own  part,  I  confefs,  I  cannot  apprehend,  that  either  the  Natural- 
Philofophers,  or  Phyficians,  have  yet  difcovered  the  phyfkal  caufe  of  this  won¬ 
derful  quality  of  Air.  I  have  feen,  indeed,  a  great  many  conjedtures  upon  it  s. 
but  they  have  almoft  all  fallen  of  themfelves.  After  all  that  has  been  faid 
then,  we  have  now  a  proper  opportunity  in  the  laft  place,  of  treating  a  little, 
briefly  of  the  proper  weight  of  the  Air:  And  to  thispurpofe,  if  you  pleafe,  let  us 
take  the  fum  of  what  has  been  laid  down. 

The  Air  then  is  full  of  Water,  which  is  ponderous,  folid,  and  not  to  be  con- 
denfed  by  any  weights.  With  this  Water,  the  Air  is  fo  plentifully  (locked, 
that  Salt  of  Tartar,  upon  Experiment,  has  attradled  fo  much  Water  out  of 
a  fmall  quantity  of  Air,  contained  in  a  glafs  Veffel  clofe  ftopt,  as  to  grow  fen- 
fibly  moift.  Befides  Water,  too,  almoft  all  kinds  of  Bodies  are  contained  in  the, 
Air,  anddifperfed  up  and  down  in  it:  All  which  Bodies  taken  together,  muft 
at  lead  be  as  heavy  as  the  Water.  But  thefe  Corpufcles,  likewife,  as  they  arej 
there  in  a  liquid  form,  can  fcarcely  be  driven  clofer  together,  by  the  force  of  any 
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impofed  weights.  If  therefore  from  a  given  portion  of  Air,  all  that  truly 
ponderous  Matter,  which,  as  has  been  demonftrated,  the  Air  naturally  receives 
from  all  kinds  of  Bodies,  was  very  accurately  feparated  from  it,  how  much 
weight  do  you  think  would  there  remain  belonging  to  its  reai  elaftic  part? 
Undoubtedly  you  perceive,  unlefs  I  am  exceedingly  miftaken,  that  there  would 
remain  but  a  very  little  :  Nay,  if  from  the  afliftance  of  fo  many  Experiments,  Perhaps h 
we  may  be  indulged  a  conjecture,  perhaps  there  would  be  really  none  at  all.  hasno 
For  let  but  the  eight  hundred  and  fiftieth  part  of  the  whole  fpace  of  a  cubic  ^lebt  a"- 
foot  of  Air  be  filled  with  Vapours  and  Exhalations,  not  elaftic,  and  withdufty 
Particles  floating  up  and  down  in  it,  then  the  remaining  elaftic  part  of  the  Air 
will  have  no  weight  at  all.  And  hence  it  might  come  to  pafs,  that  the  Air  in 
that  compafs  could  never  be  reduced  into  a  lefs  fpace  than  the  T4-°  of  the 
whole,  notwithftanding  the  Newtonian  Law  fhould  conftantly  hold  good  in  the 
elaftic  part  $  namely,  that  the  Elements  of  Air  always  endeavour  to  recede 
from  one  another  with  fo  much  more  force,  as  the  weight  is  greater  by  which 
they  are  comprefted.  And  from  this  fuppofition  it  would  likewife  neceftarily 
follow,  that  when  the  other  parts  are  contracted  into  a  fpace  850  times  lefs 
than  the  former,  then  the  elaftic  part  cannot  be  reduced  clofer  by  any  weight 
whatfoever,  fince  all  that  fpace  would  be  then  filled  up  with  Water,  and  other 
incompreflible  Bodies.  And  this  exaCHy  anfwers  to  the  Experiments  of  the 
famous  Halley y  and  the  Academy  del  Cimento,  who  aflert,  that  the  Law  of  the 
reduction  of  Air  intofpaces,  proportional  to  the  comprefling  weights,  does  net 
hold  good  beyond  that  fpace  which  is  8yo  times  lefs  than  that  which  is  taken 
up  by  the  common  Air.  Hifl.  de  /’  Acad.  Roy.  des  Scien.  1703.  7.  Mem.  102. 

We  ought  not,  however,  thence  to  conclude,  that  the  purely  elaftic  part  of  the 
Air,  if  it  could  be  made  trial  upon  alone  without  the  mixture  of  other  Cor- 
pufcles,  could  not,  by  the  fame  Law,  be  condenfed  a  great  way  farther.  And 
who  will  pretend  to  determine  how  far  ?  Perhaps  this  would  always  be  the 
cafe. 

For  thefe  reafons,  I  have  frequently  confldered  with  myfelf,  whether  the  fu-  Aduumvj- 
preme  Being  has  not  created  both  Fire,  and  purely  elaftic  Air,  intirely  with- 
out  gravity,  nor  tending  naturally  to  any  particular  point,  but  equally  diftri-  and  the  ekf- 
buted  throughout  the  whole  Univerfe,  and  that  under  this  Law,  that  the  Fire  J/aJ.0 
fhould  always  fo  a<5t  upon  the  Air,  as  never  to  fuffer  it  to  be  at  reft,  no  not 
even  in  the  extremeft  Cold.  For,  if  in  the  upper  region  of  the  Atmofphere, 
the  Heat  of  the  Fire  is  lefs,  the  Air  likewife  in  the  fame  proportion  being 
there  lefs  condenfed,  as  there  are  fewer  heavy  Bodies  to  comprefs  it,  muft  be 
always  rarer,  and  confequently  will  be  fo  much  the  eafter  kept  in  an  ebullition 
by  a  lefs  degree  of  Fire,  and  will  at  all  times  be  agitated  with  a  tremulous  mo¬ 
tion.  What  roofh  is  there  here  then  for  admiration  !  What  a  mighty  moving 
power  upon  every  thing,  left  at  any  time  they  fhould  be  at  reft  !  But  it’s  very 
likely  you  will  be  apt  to  think  with  yourfelves,  if  the  Air,  with  refpeft  to 
its  elafticity,  be  without  weight,  what  is  the  r'eafon  then,  that  it  is  not  rarer 
about  the  Earth  ?  Why,  let  us.  Gentlemen,  only  confider,  that  its  Elements 
are  not  fo  eaflly  to  be  dffengaged  from  the  other  Particles  with  which  they  are 
intermixed  and  intangled,  and  confequently,  that  by  this  means  it  will  be  com¬ 
prefied  by  the  other  Bodies  that  are  incumbent  upon  it  5  and  then  the  reafonof 
*  this  Phenomenon  will  be  very  evident. 
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.The  proper-  And  thus  I  might  here  have  put  an  end  to  our  Hiftory  of  the  Air;  but  there  re- 
ehftkplnof  mains,  however,  a  finall,  but  very  valuable  Article,  which  may  ftill  be  added, 
vhe  Ahr.  viz.  the  demonftrating  this  purely  elaftie  Air  by  Experiments,  and  the  profecu- 
ting  it  in  its  wonderful  elfe&s.  And  upon  this  head,  whilft  I  have  confulted  a  great 
number  of  Authors,  1  have  found  the  excellent  Mariotte  to  be  the  principal 
one,  who  has  broke  the  Ice,  and  led  the  way.  Purfuing  then  the  Heps  of  this 
famous  Gentleman,  I  have  digefted  thefe  Experiments  in  the  following  order. 


Elaftie  Air 
•adheres  to 
Solids. 


Experiment  I. 

I  have  here  in  my  Hand  a  Plate  of  pure  Silver,  curioufly  polifhed,  and  very 
carefully  cleaned,  and  as  warm  as  the  prefent  temper  of  the  Atmofphere,  viz. 
52  degrees.  This  Plate,  as  you  fee,  I  immerge  gently,  without  any  concuf- 
fion,  into  very  clean  Water,  of  the  fame  degree  of  Heat,  in  this  glals  Veffel  ; 
and  yet  you  fee  there  are  formed  aerial  Bubbles,  flicking  to  the  Surface  of  the 
Silver,  thence  rifing  up  through  the  Water,  and  then  burfting  afunder.  This, 
therefore,  upon  examination,  being  conftantly  the  event,  we  may  hence  con¬ 
clude,  that  common  Air,  by  its  invifible  Particles,  adheres  in  fuch  a  manner 
to  the  folid  Surface  of  the  Metal,  that  it  defcends  with  it  through  the  Water, 
keeps  its  hold  by  a  certain  vifcid  tenacity,  and  will  not  give  way,  and  leave  its 
Surface,  till  it  is  forced  upwards  by  the  weight  of  the  Water.  When  this  Sil¬ 
ver  Plate,  therefore,  is  moved  through  the  Air,  undoubtedly  the  Air  next  its 
Surface  will  adhere  fall  to  it,  till  by  Wind,  Heat,  or  a  rapid  motion,  it  isdif- 
lodg’d  from  it,  and  then  at  laft  it  yields  up  its  place  to  fome  other  Air  that 
fucceeds  it.  This  property  now  of  merely  elaflic  Air,  ought  well  to  be  taken 
notice  of  in  chemical  Operations.  For  fince  it  flicks  only  to  the  Surface  of 
Bodies,  not  being  able  to  enter  into  their  folid  Mafs,  ’tis  evident  that  Bodies, 
when  they  are  minutely  divided  in  the  Air,  and  conlequently  have  their  Surfa¬ 
ces  greatly  multiplied,  always  carry  far  more  Air  with  them  into  the  Receiver, 
than  they  would  have  done  in  a  fingle  folid  Mafs.  And  for  this  reafon,  the 
Air  that  is  generated  in  the  folution  of  Silver  Dufl  by  Spirit  of  Nitre,  is  not  to 
be  fuppofed  to  proceed  from  the  Spirit  of  Nitre,  or  the  folid  Mafs  of  the  Me¬ 
tal  alone,  but  partly  likewife  from  ‘the  very  Air  which  is  convey’d  on  the 
Surfaces  of  the  Particles  of  Silver.  If  the  Experiment  is  made  with  a  Plate  of 
Gold,  the  Phenomena  are  the  fame.  If  very  folid  polifh’d  Gold  then  attradls 
Air  after  this  manner,  all  other  Bodies  certainly  will  do  it  much  more.  All 
Bodies,  therefore,  when  they  are  immerfed  in  Water,  carry  Air  along  with  them  ; 
tho’  thofe  Bodies  do  it  more  fo,  which  are  rough,  and  whofe  Surfaces  confequently 
are  greatly  increafed.  If  at  the  fame  time  too  they  are  fungous,  fpungy,  and  full 
of  Pores,  they  will  carry  with  them  ftill  a  much  larger  quantity  of  Air  through 
the  Water;  efpecially,  if  fuch  Bodies  are  difiolved  into  their  fmalleft  parts  by 
the  dilution  of  Water.  This  then  is  the  firfb  method  of  demonftrating  the  adhe- 
fion  of  elaftie  Air  to  folid  Bodies. 

Experiment  II. 

And  Fluids.  Again  ;  you  fee  this  pretty  large  Cylinder,  which  is  bright,  clean,  tranfpa- 
rent,  and  dry.  Pleafe  to  obferve,  into  this  Cylinder  I  pour  pure  Water,  till 
the  Vefiel  is  almoft  full.  This  Cylinder,  now,  thus  full  of  Water,  I  fo  apply 
to  the  Air-pump,  that  by  means  of  it,  I  exhauft  the  Air  that  refts  upon  the 
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Surface  of  theWater ;  and  at  firft  you  perceive  no  alteration  in  it.  As  theAtmofphere, 
however,  now,  isagreat  dealdiminifhed,  you  perceive  Bubbles  of  Air  appear  ;  and 
in  what  numbers !  How  fwiftly  are  they  carried  upwards !  How  quickly  do  they  in- 
creafe  in  magnitude  !  But  whence  now  do  they  arife  ?  Why  certainly,  as  far  as  we 
can  any  way  difcover,  from  the  Surface  of  the  bottom  and  fides  of  the  Veffel,  or  of 
the  Water.  And  hence  an  unwary  perfon,  who  fhould  fee  this  Experiment 
only,  might  be  induced  to  imagine,  that  all  the  Air,  which  by  this  method  is 
fetch’d  out  of  the  Water,  lay  concealed  only  between  the  concave  Surface  of 
the  Glafs,  and  the  convex  Surface  of  the  Water.  But  this  opinion  will  by  other 
curious  Experiments  be  refuted  hereafter.  In  the  mean  time,  however,  this  we 
areafifured  of,  that  Air  adheres  to  theSurfaceof  Glafs,  and  Water,  with  the  fame 
tenacity  that  appeared  in  the  preceeding  Experiment. 

Experiment  III. 

But  the  very  Air  itfelf,  by  its  Surface,  adheres  to  the  Surface  of  other  Air,  And  to  ^ 
with  a  pretty  remarkable  tenacity,  notwithftanding  its  Elements  feem  to  fly  from  ownpar”‘ 
one  another.  The  demonftration  of  this,  which  indeed  has  been  given  in  a 
former  part  of  this  work,  I  repeat  again  in  the  following  manner:  This  Glafs 
Vial,  which  from  a  large  fpherical  Belly,  runs  out  into  a  Jong  cylindrical  neck, 
the  diameter  of  which  is  nearly  4  geometrical  lines,  I  have  filled  with  Water; 
and  now  I  invert  it  in  fuch  a  manner,  that  the  mouth  of  the  neck,  which  is  open, 
points  diredtly  downwards,  and  yet  not  one  drop  of  Water  falls  out ;  nor  does 
there  enter  one  bubble  of  Air  ;  a  manifeft  indication,  that  the  fine  Elements  of 
Air  do  not  here  eafily  recede  from  one  another,  but,  by  a  certain  adhefion,  co¬ 
here  together.  (This  Experiment  I  exhibited  formerly,  when  I  was  treating  of 
the  divifibility  of  Air  ;  but  as  I  am  now  confidering  Air  as  elaftic,  or  very 
light,  I  am  obliged  to  repeat  it  again).  For  if  the  very  light  elaflic  Particles 
of  Air  were  as  eafily  feparable  from  one  another,  as  the  united  parts  of  Alcohol 
are,  then  the  elaftic  Particles  of  Air  pafllng  through  the  Water,  would  make 
their  way  upwards  ;  and  theWater  would  proportionably  run  out  of  the  Glafs, 
as  we  faw  on  the  foregoing  occafion,  when  we  fet  this  fame  Glafs  in  Alcohol  that 
was  coloured.  See  p.  258.  and  the  following.  And  that  the  efleft  we  are  fpeaking 
of  is  chiefly  to  be  attributed  to  fuch  a  tenacity  of  the  aerial  Particles,  is  con¬ 
firmed  by  the  following  Experiment.  The  fame  Vial,  filled  with  a  very  ftrong 
Lixivium  of  Salt  of  Tartar,  I  immerge  again,  thus,  into  diftilled  Oil  of  Tur¬ 
pentine.  Do  not,  now,  the  vifcid  parts  of  the  Oil  afcend,  through  this  more 
ponderous  lixivium,  far  more  flowly  than  Water  or  Spirits  of  Wine?  Mod  cer¬ 
tainly.  You  will  fay,  perhaps,  that  the  repulfion  there  is  between  the  aqueous 
Particles,  and  the  oily  ones,  is  the  caufe  of  this  Phenomenon  *,  and  that  the  Air 
is  repell’d  in  the  fame  manner  by  Water.  I  grant  it.  But  in  the  mean  time, 
you  fee,  that  thisflownefsin  the  Air  in  afcending  appears  equally  evident,  whether 
the  Vial  is  filled  with  Water,  Alcohol,  Brine,  any  Lixivium  whatever,  or  even 
with  Mercury.  Hence,  therefore,  It  feems  not  altogether  improbable,  that  the 
tenacity  of  the  elaftic  parts  of  the  Air,  among  one  another,  is  greater,  in  thefe 
inftances,  than  in  the  other  Liquids.  W;  cr  the  elaftic  parts  of  the  Air,  there¬ 
fore,  are  once  united  together,  they  feem  to  be  lefs  eafily  feparable,  and  left 
eafily  divifible  into  their  minute  parts ;  and,  confequently,  they  appear  to  be 
mixed  with  other  Liquids,  with  more  difficulty  than  any  other  Fluid  vve  are  ac 

3  prcfcnti 


296 


Tab.  VII. 
•Fig-  3* 


PI.  VII. 
Fig.  4. 


Fig.  5. 


Elements  of  Chemistr y,  Part  II. 

prefent  acquainted  with.  I  know  very  well,  that  all  the  Phiiofaphers  I  have 
hitherto  confulted,  are  of  another  opinion,  and  think  nothing  more  true,  than 
that  the  Air  immediately  enters  any  Liquid  whatever  that  it  can  but  come  at. 
But  careful  obfervation  obliges  me  to  think  in  a  quite  different  manner.  For  if 
I  fill  two  thirds  of  the  capacity  of  this  Vial  with  any  Liquor  whatever,  and 
the  other  third  contains  nothing  but  Air,  and  I  perfeftly  clofe  it  with  a  glafs 
Stopple,  and  then  fhake  the  Vial  over  fo  long,  I  (hall  never  bring  the  Water 
to  be  wholly  mingled  with  the  Air,  but  only  large  bubbles  will  be  produced 
from  the  Water,  within  which  the  aerial  Particles  are  entangled  and  rolled  up, 
whilft  the  agitated  parts  of  the  Water  form  little  fpherical  Bodies  that  keep 
them  in  •,  and  thus,  from  a  number  of  fuch  Bubbles  there  arifes  a  white  Froth, 
confiding  purely  of  Air  and  Water,  intowhich  they  are  again  refolved  ;  thediame- 
ters  of  thefe  Bubbles  being  nearly  three  lines.  But  that  you  may  fee  the  truth 
of  this  Paradox  dill  more  evidently,  be  pleafed  likewife  to  take  notice  of  the 
following  Experiment.  This  glafs  Vial,  the  Mouth  of  whofe  Neck  is  open,  and  not 
four  fines  wide,  is  full  of  ourcommon  Air.  This  Vial,  now,  I  fink  thus  perpendicu¬ 
larly  under  Water,  fo  that  the  mouth  of  it,  which  is  open,  and  points  upwards,  is 
quite  below  the  Surface.  The  Water,  therefore,  now  reds  upon  theSurface  of  the 
Air,  and  neverthelefs  does  not  defcend  into  the  Vial,  but  the  Surface  of  the 
Air  bears  it  up.  Water,  therefore,  which  is  eight  hundred  times  heavier  than 
this  compounded  Air,  cannot  fo  divide  the  Particles  of  the  Air  afunder,  as  to 
infinuate  itfelf  among  them,  and  defcend  through  the  Air.  But  there  is  another 
thing  remarkable  upon  this  head,  which  is  as  follows.  This  glafs  Vial  is  full 
of  Water,  and  the  mouth  of  its  neck  is  5  lines  wide.  This,  as  you  obferve,  I 
fo  invert,  as  that  the  mouth  points  downwards  ;  and  now  you  fee,  that  there 
arife  not  fmall,  but  large  capacious  Bubbles  of  Air  ;  that  they  enter  into  the 
neck,  through  the  Water,  and  make  their  way  upwards,  thus  whole  and 
united  •,  and  that  they  are  not,  while  they  pafs  through  the  Water,  divided  into 
very  fmall  parts,  but  afcend  in  form  of  large  intire  Bubbles.  You  perceive 
at  the  fame  time,  too,  that  the  Surface  of  thefe  Bubbles  is  at  both  ends  convex, 
and  that  the  Water  accommodates  itfelf  to  them  in  a  Surface  that  is  concave.  But 
this  appears  (till  more  diftindly,  when  I  place  the  neck  of  this  Vial  in  a  horizon¬ 
tal  pofition,  for  then  thefe  aerial  Bubbles  remain  equally  large,  and  being  on  all 
fides  confined  within  the  Water,  fhew  very  clearly  their  bulk,  which  they  retain 
a  long  time  together  with  their  Figure,  which  is  convex  at  both  ends,  as  you 
fee  in  the  Plate.  The  fame  thing  holds  true  likewife  with  regard  to  this  con¬ 
vexity  of  the  Air,  in  narrow  glafs  Tubes  full  of  Air,  and  open  at  both  ends.  For 
if  you  fet  them  perpendicularly  in  Water,  the  Water  will  rife  in  the  Air  in 
fuch  a  manner,  as  to  form  a  concave  Surface  on  its  upper  afcending  part;  whilft 
the  lurface  of  the  Air  that  is  contiguous  with  this  of  the  Water  will  be  con¬ 
vex.  This  too  you  fee  in  the  Plate.  All  thefe  things,  then,  confidered  toge¬ 
ther,  feem  to  evince,  that  the  Elements  of  the  elaftic  part  of  the  Air  poffefs  a 
determined  and  pretty  confiderable  tenacity,  with  refped  to  one  another.  Thofe 
things,  I  fay,  taken  all  together,  for  I  am  not  ignorant,  that  very  celebrated 
Authors  explain  fome  of  them  from  the  attradion  which  is  obferved  between 
Glafs  and  Water. 
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EXPERIME  NT  IV. 

I  have  here,  three  conical  Glafs  Veffels  ABC  growing  narrow  towards  There  u 
the  top,  and  open  *,  and  with  plain  or  level  bottoms.  In  one  of  them  there 
is  Water,  as  cold  as  the  Air  is  at  prefent,  viz.  44  degrees.  In  another  there  pears  byS 
is  Water  of  the  fame  warmth  with  this  place  which  we  are  in,  which  is  about  ExPeriment* 
91  degrees.  In  the  third  there  is  Water  heated  to  the  150th  degree.  And  I  pi.  viii. 
have  chofen  the  Veffels  pretty  tall,  that  the  Experiments  I  (hall  exhibit  may  be  Flg'  ** 
the  more  confpicuous.  Thefe  Veffels  then,  thus  prepared,  I  forthwith  fet  up¬ 
on  the  Air-pump,  under  the  Bell-,  and  immediately  exhauft  the  Air.  Do  you 
not  now  very  plainly  perceive,  that  as  foon  as  I  have  drawn  out  a  little  of  the 
Air,  a  very  large  quantity  of  Bubbles  are  generated  in  the  hotteft  Veffel  C, 
which  are  formed  at  the  bottom  and  fides  of  the  Veffel,  and  afcend,  grow  larger, 
and  break  afunder  at  the  Surface  of  the  Water,  juft  in  the  lame  manner  as  if 
the  Water  was  now  really  boiling,  which  notwithftanding  is,  perhaps,  70 
degrees  below  the  Heat  of  boiling  Water  in  the  open  Air.  In  the  Veffel  B, 
however,  where  there  was  but  juft  now  a  heat  of  91  degrees,  you  fee,  there  is 
yet  no  fuch  agitation.  But  having  now  drawn  out  more  Air  by  the  Pump, 
there  appears  in  B  too,  the  like  production  of  Bubbles ;  fo  that  there  is  now  an 
ebullition  both  in  A  and  B,  but  none  yet  in  C.  Having  now,  however,  drawn  out 
a  great  deal  more  Air,  an  ebullition  at  length  is  produced  in  C  likewife;  and  all 
of  it  being  now  exhaufted,  the  boiling  continues  for  a  very  confiderable  time. 

Hence  then  we  infer,  that  pure  elaftic  Air,  in  a  certain  quantity,  lies  infenfibly 
concealed  in  Water,  without  anydifcovery  of  itfelf  in  the  cold,  and  under  the 
preffure  of  the  Atmofphere  ;  and  yet  in  the  Experiments  of  the  Academy  del 
Cimento.,  Water,  though  it  contains  in  it  this  latent  Air,  which  is  fo  compreffU 
ble,  could  not  in  any  manner  be  itfelf  condenfed  by  weights.  For  this  reafon 
therefore  we  conceive,  that  the  Air  which  infinuates  itfelf  into  Water,  is  there 
lodged  in  the  interftices  which  are  left  between  the  Elements  of  the  Water, 
which  are  in  contact  with  one  another,  and  cannot  themfelves  enter  into  thofe 
vacuities  but  that  it  does  not  interpofe  itfelf  between  the  Elements  of  the  Wa¬ 
ter,  where  thofe  Elements  can  naturally  touch  one  another,  and  by  this  means 
hinder  them  from  coming  together  ;  for  in  fuch  cafe,  the  Water,  which  con¬ 
tains  this  Air,  would  likewife  be  compreffible.  Thus,  then,  we  are  certain, 
that  the  Air  poffeffes  only  thofe  vacuities,  which  are  conftandy  left  between  the 
immutable  Elements  of  the  Water,  and  which  are  not  to  be  altered  or  difturbed 
by  any  varied  (ituation  of  thefe  Elements,  being,  perhaps,  whilft  it  is  at  reft 
there,  divided  into  its  perfe&y  dift incft  elementary  Particles.  Hence  farther,  we 
are  induced  to  believe,  that  this  Air,  fo  lodged  in  the  Water,  and  not  difcovering 
itfelf  for  fo  long  time  in  the  Cold,  requires,  in  order  to  its  being  retained  there, 
that  the  Water  be  compreffed  by  the  force  of  a  ponderous  Atmofphere  *,  but 
that  when  the  particles  of  the  Water  are  comprefted  together  by  an  effort  lefs 
ftrong,  then  thefe  latent  Elements  of  Air  elevate  the  incumbent  Water,  difen- 
gage  themfelves  from  the  interftices  where  before  they  lay  quietly  hid,  and  then 
leave  thofe  interftices  empty  of  Air.  In  the  third  place,  we  fee  likewife,  that 
Heat  difpofes  the  intercepted  Air  to  extricate  itfelf  with  greater  eafe  from  the 
furrounding  Water  ♦,  and  that  in  fuch  manner,  that  the  hotter  the  Water  is, 
the  more  readily,  in  proportion,  will  the  Air  get  out  of  it.  Hence  therefore, 

Q_q  when 
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when  Water  has  boiled  on  the  Fire  for  a  confiderable  time,  having  by  that  means 
acquired  its  greateft  Heat,  it  will  have  expelled  almoft  all  the  Air  that  was 
contained  in  it.  And  in  the  fourth  place,  we  learn  likewife  from  Experiments, 
that  every  fort  of  Wine,  Malt  Liquor,  and  Spirits  of  Wine,  do  in  Mr.  Boyle’s 
Air-pump  difcharge  themfelves  of  thefe  aerial  Bubbles  fo  much  the  fooner  as 
thefe  Liquors  abound  with  a  greater  quantity  of  inflammable  Spirits. 

But  this  other  Experiment,  which  now  follows,  will  make  all  thefe  things 
more  evident.  You  fee  I  take  a  cylindrical  Veflel  AB,  with  a  flat  bottom,  and 
fill  it  half  full  of  common  clean  Water.  I  have  likewife  a  fpherical  glafs 
Bottle  CD  compofed  of  a  Belly  C  and  a  Neck  D  which  I  fill  quite  full 
with  the  fame  Water.  Then  with  my  Finger  laid  upon  the  Mouth  D,  and 
touching  the  very  Water  at  the  top  of  the  Neck,  I  io  im merge  this  Neck  D 
into  the  Water  in  the  Veflel  AB  that  no  Air  can  poflibly  enter  into  it,  and 
hence  the  Bottle  remains  ftill  quite  full  of  Water,  without  the  lead  Air  at  top. 
Both  thefe  Veflels  then  thus  difpofed,  I  put,  as  you  fee,  under  the  Bell  upon  the 
Air-pump.  And  you  obferve,  now,  whilft  I  exhauft  almoft  all  the  Air,  that 
the  Water  in  the  Belly  of  the  Bottle  C  defcends  by  its  gravity  through  the 
Neck  D,  into  the  Veflel  AB,  becaufe  the  Surface  of  the  Water  in  the  Veflel 
AB  is  no  longer  prefled  by  the  weight  of  the  Atmofphere.  In  the  upper  part 
therefore  of  the  Belly  C  above  the  defcending  Water,  there  is  now  formed  a 
Torricellium  Vacuum .  Hence  the  Water  is  there  prefled  by  nothing,  butexifts  in 
vacuo.  And  by  this  means  the  Air  which  is  in  the  Water  in  this  Bottle,  pro¬ 
duces  a  vaft  number  of  Bubbles ;  all  which  make  their  way  through  the  Wa¬ 
ter  in  the  Neck  and  the  Belly,  towards  that  upper  vacuum ,  and  there  burfting 
afunder,  give  you  all  the  Air  which  is  collected  out  of  the  Water  in  the  Bot¬ 
tle  CD.  I  leave  every  thing  now  in  this  ftate  till  no  more  Bubbles  are  formed,  nor 
afcend  into  the  upper  part  of  the  Bottle*,  and  then,  as  you  fee,  I  let  the  Air  into  the 
Bell,  which  immediately  prefling  upon  the  Surface  of  the  Water,  in  the  Veflel  AB, 
forces  up  the  Water  thro’  the  Mouth  D  into  the  Belly  C  *,  and  now  you  perceive,  that 
tho*  there  is  a  free  communication  with  the  external  Atmofphere,  yet  the  Water 
does  not  quite  fill  the  whole  Belly  C,  as  it  did  before,  but  there  remains  in  the 
upper  part  an  aerial  Bubble,  confifting  of  true  elaftic  Air,  which  was  forced 
out  of  the  Water  in  the  former  operation,  in  thofe  little  Bubbles,  which  were 
then  produced,  and  there  burft  afunder.  Nor  were  thofe  Bubbles  generated 
there,  till  the  greateft  part  of  the  Air  had  been  exhaufted  out  of  the  Bell.  Nor 
indeed  do  thefe  little  Bubbles  ever  arife  from  this  Water,  ’till  it  appears  by  the 
Mercury  in  the  Barometer,  that  the  weight  of  the  Atmofphere  under  the  Bell  is 
diminifhed  more  than  one  tenth  of  the  whole.  Since,  therefore,  the  greateft  va« 
riation  of  the  weight  of  the  Atmofphere  with  us  never  exceeds  one  tenth  part, 
hence  there  will  never  be  any  danger  of  Water’s  difcharging  the  Air  that  is 
contained  in  it.  But  Water,  likewife,  made  ninety  degrees  hot,  and  then  freed 
in  the  Air-pump  from  a  tenth  part  of  the  weight  of  the  Atmofphere,  does  not 
even  then  fend  out  its  Air  by  Bubbles  ;  and  hence  the  Air  likewife  in  the  Fluids 
of  our  Bodies  will  never  be  feparated  from  our  Blood,  or  Humours,  by  the 
greateft  lightnefs  of  the  Atmofphere  that  ever  is  obferved  amongft  us,  as  by  a 
particular  Experiment  too  1  fhall  demonftrate  hereafter.  It  happens,  indeed, 
fooner  in  this  hot  Water,  than  it  does  in  colder  ;  but  yet  even  here  it  is  not  ob- 
feryable,  upon  a  diminution  only  of  a  tenth  part  of  the  aerial  prefiure.  But  you 

will 
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will  be  apt  to  ask  me  now,  Gentlemen,  and  that  very  juftly,  how  I  know  that 
the  great  Bubble  in  the  upper  part  of  the  Belly  is  true  elaftic  Air?  This,  I  con- 
fefs  indeed,  it  is  abfolutely  neceftary  that  I  fhould  demonftrate.  The  reafon 
then  that  I  look  upon  this  to  be  true  elaftic  Air  is,  firft,  becaufe,  as  you  faw 
yourfelves,  it  expands  and  contracts  itfelf  in  proportion  to  the  comprefiing 
weight;  and  in  the  fecond  place,  becaufe  if  Heat  is  applied  to  it,  it  expands 
itfelf  into  a  much  larger  Space,  and  if  Cold  ads  upon  it,  it  contrads  itfelf 
into  a  far  lefs :  But  that  thefe  are  the  peculiar  and  moft  certain  marks  of 
Air,  who  will  go  about  to  difpute  ?  But  there  is  another  Thing  dill  that  muft 
be  cleared  up,  and  that  is,  whether  the  Air  produced  in  this  manner  be  really  ex- 
haufted  out  of  the  Water  ;  or  whether  it  only  comes  from  the  interfaces  between 
the  Surfaces  of  the  Water  and  the  Glafs;  for  this  indeed  feems  to  be  evident 
to  the  Eye,  as  I  obferved  to  you  but  very  lately. 

But  if  I  am  not  very  much  miftaken,  there  are  not  wanting  arguments  to  within  the 
prove,  that  itarifes  outof  the  very  Water  itfelf.  This  is  very  evident,  if  we  confi-  Water  itfelf, 
der,  firft,  that  a  very  different  quantity  of  this  Air  is  produced  from  the  fame 
quantity  of  different  Liquors  ;  for  Mercury,  Water,  Wine,  Spirit  of  Wine, 

Beer,  Alcohol,  Wine  that  is  foul,  and  that  is  fermenting.  Beer  not  duly  work’d, 
and  Muft,  differ  incredibly  in  the  quantity  of  Air  which  they  thus  generate  in 
vacuo ;  whence  it  plainly  appears,  that  this  Air  is  feparated,  not  from  the  Sur¬ 
face  only,  but  from  the  inmoft  recefies  of  Water,  and  other  Liquors.  And  if 
we  add  to  this,  that  there  are  fome  Fluids,  which  in  this  way  generate  no  Air 
at  all,  our  opinion  will  be  ftill  farther  confirmed.  Thus,  for  inftance.  Oil  of 
Tartar  per  'Deliqiiium,  tho’  it  is  produced  itfelf  in  the  Air,  will  fcarcely  yield 
any  Air,  if  it  is  treated  in  the  fame  manner.  And,  which  one  would  hardly 
believe,  even  the  Spirit,  which  we  call  the  alcaline,  volatile  Spirit  of  Sal-ammo¬ 
niac,  if  it  is  very  ftrong,  will  afford  but  an  exceeding  fmall  quantity  of  Air, 
in  the  fame  Experiment.  But  there  is  another  Argument,  which  will  ierve  as  a 
farther  confirmation  of  this  truth,  of  which  I  fhall  quickly  give  you  ocular 
demonftration ;  and  that  is,  that  the  whole  quantity  of  that  Air,  which  was 
produced  after  this  manner,  may  intirely  be  abforbed  again  by  the  fame  Water 
out  of  which  it  was  drawn,  and  that  no 'more  than  that  quantity,  exadtly,  can 
by  any  art  or  power  be  forced  into  it.  All  which  confiderations,  if  you  weigh 
them  with  due  attention,  will  furnifh  you  with  arguments  fufficient  to  convince 
you,  that  far  the  greateft  part  of  that  Air  was  really  exhaufted  from  the  very 
Body,  or  inmoft  parts  of  the  Water. 

And  finally,  we  may  add,  that  this  Air,  by  the  fame  Experiments,  has  been  Andinai? 
drawn  likewife  out  of  Vinegar,  Spirits  of  Wine,  Urine,  Spirits  of  Urine,  Oil, 

Water  and  Oil,  exprefs’d  Oil,  diftill’d  Oil,  Milk,  Blood,  the  Serum  of  Blood, 

Eggs,  the  White  of  Eggs,  nay,  and  laftly,  even  from  Mercury  itfelf.  But  here 
let  me  obferve,  that  if  this  Experiment  is  made  with  boiling  Water,  which  has 
boiled  continually  for  the  fpace  of  an  hour,  hardly  any  Air  at  all  will  be  got 
out  of  it ;  fo  that  this  doctrine  Hands  upon  a  firm  foundation. 

Experiment  V. 

If  Water  is  by  boiling  accurately  deprived  of  all  the  perfe&ly  elaftic  Air  that  is  Air  will  «n- 
difperfed  through  ir,  and  afterwards,  being  cooled  to  the  temper  of  the  Atmo-  ’^1*" 
fphere,  is  expoted  to  the  common  external  Air,  then  will  the  elaftic  Air  fponta-  voidof  Air. 

Q^q  2  neoufly, 
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neoufly,  and  pretty  quickly,  enter  into  this  Water,  which  is  now  void  of  Air, 
and  again  lodge  itfelf  in  the  fpaces  left  between  the  interlaces  of  its  Elements, 
and  that  always  to  a  determined  quantity.  This  wonderful  relative  property 
between  Water  and  elaftic  Air,  is  demonftrated  to  the  eye  in  the  following  man¬ 
ner.  Take  the  whole  Apparatus  of  Veffels,  made  ufe  of  in  the  fecond  part  of 
the  4th  Experiment,  juft  now  exhibited,  where  the  elaftic  Air  was  collefted  at 
the  top  of  the  Belly  of  the  inverted  Bottle.  If,  then,  that  aerial  Bubble  is  com- 
preffed  with  the  machine  ufed  for  condenfing  of  Air,  the  Bubble  will  not  by 
that  means  intermix  with  the  Water:  But  if  I  expofe  this  whole  Apparatus  to  the 
external  Air,  then  this  Bubble  will  in  a  little  time  begin  to  diminifh,  and  at  laft 
will  fo  perfectly  vanilh,  that  there  will  not  be  the  leaft  Air  left  at  the  top,  but 
the  Belly  of  the  Vefiel  will  be  again  quite  filled  with  Water  only.  And  this  Ex¬ 
periment  is  conftantly  obferved  to  proceed  in  this  manner,  namely,  that  in  the 
beginning,  a  great  portion  of  this  colledted  Air  enters  pretty  quickly  into  that 
Water,  deprived  of  Air,  but  that  the  little  quantity  that  then  remains  makes 
its  way  in  but  very  {lowly.  Hence,  therefore,  it  follows,  that  Water  will  always 
imbibe  again  exactly  the  fame  quantity  of  Air  as  has  been  drawn  out  of  it 
before. 

But  not  into  *  The  event,  now,  of  this  Experiment  is  pretty  extraordinary,  when  it  is 
attemPted  with  Water,  which  is  already  naturally  faturated  with  Air.  If  there- 

Air.  fore,  inftead  of  drawing  the  Air  out  of  the  Receiver,  and  thus  forming  a  Bubble 
at  the  top  of  the  Bottle,  I  take  the  fame  Bottle,  and  not  filling  it  quite  full, 
with  my  finger  upon  the  Mouth,  invert  ir  into  the  other  Vefiel,  then  a  Bubble 
will  retire  to  the  top  of  the  Water  in  the  Bottle,  and  if  I  then  fet  by  the  Vef- 
fel  in  this  manner,  for  the  fpace  of  a  year,  the  aerial  Bubble  I  let  in  will  never 
enter  into  the  Water,  but  will  always  remain  at  the  top,  without  being  mixed 
with  it.  Nay  farther,  in  what  manner  foever  I  fhake  thefe  Veffels,  I  fhail  never 
be  able  to  make  that  Air  infinuate  itfelf  into  this  Water.  This  Bubble  indeed 
would  be  divided  into  other  fmall  ones,  but  do  what  I  could,  it  would  never  be 
mixed  and  diftributed  through  the  Water,  in  fuch  a  manner  as  to  become  in- 
vifible.  I  have  tried  what  could  be  done  by  preffing,  heating,  cooling,  fhaking, 
and  laying  it  up  for  fome  time ;  and  yet  ftill  that  Air  conftantly  remained  at 
top  in  the  fame  quantity  ;  nor  was  it  poffible  to  intermix  any  more  with  thp 
Water,  than  what  it  had  fpontaneoufly  taken  in  from  the  common  Air. 

■*  This  Dottrine  of  our  Author,  that  Air  will  not  be  abforb’d  by  Water  that  is  already  faturated,  does 
not  appear  conftantly  to  be  agreeable  to  Experiment,  as  upon  trial,  at  the  hint  of  the  learned  Dx.Jurln, 
1  obferved  in  the  following  manner.  I  took  a  common  Florence  Flask,  and  filled  it  almoft  full  of  Wa¬ 
ter,  and  after  letting  it  Hand  fome  time,  with  my  Finger  upon  the  Mouth  of  it  I  inverted  it,  and 
by  this  means  procured  a  Bubble  of  Air  at  the  top.  I  then,  with  my  Finger  ftill  applied  to  it,  immerg'd 
the  Neck  of  the  Flask  into  a  wide-mouth’d  Square,  full  of  Water,  upon  which,  drawing  out  my  Finger,  I 
left  the  Flask  Handing  in  the  Mouth  of  the  Square.  In  this  manner  I  put  it  out  of  the  way,  and  ex¬ 
amining  it  from  time  to  time,  found  the  Bubble  gradually  leflen,  till  it  at  laft  intirely  difappeared.  This 
I  repeated  feveral  times,  with  the  fame  Succefs.  When  the  Bubble  was  fmall,  it  was  taken  in  in  a 
few  days,  and  as  near  as  I  could  judge,  fafter  in  proportion  than  the  large  ones.  The  Diminution  too 
of  the  large  ones,  at  the  beginning,  was  more  feniible  than  afterwards,  as  I  faw  evidently  in  one  of  an 
inch  and  three  quarters  in  diameter,  fet  the  4th  day  of  June,  which,  though  it  was  confiderably  dimi- 
nilhed  the  firft  month,  yet  is  not  this  jothof  December  reduced  to  an  inch.  Whether  this,  therefore, 
will  be  totally  imbibed  by  the  Water,  or  not,  I  cannot  yet  determine,  not  having  made  trial  of  fo  large 
a  one  before,  but  one  of  about  |ths  of  an  inch,  by  Handing  in  the  fame  manner,  in  time  was  perfectly 
abforb’d. 
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In  the  prqfecutions,  now,  of  thefe  Experiments,  I  could  not  help  being  fur-  it  extend* 
prized,  when  I  obferved  how  fmall  a  part  of  the  Surface  of  the  Water  was 
come  at  by  the  Air,  collected  into  a  Bubble  on  the  upper  part  of  it  j  and  yet  trough  the 
faw,  at  the  fame  time,  that  all  that  Air  inlinuated  itfelf  by  fo  fmall  a  part  of  of1  the  wi¬ 
the  Surface  throughout  the  whole  body  of  Water,  out  of  which  it  had  be-  ter* 
fore  been  drawn.  And  doubtlefs,  it  had  then  diftributed  itfelf  equally,  through¬ 
out  all  the  interfaces  of  the  whole  Water.  There  muft  neceflarily,  therefore, 
be  in  Water,  a  certain  attracting,  imbibing  power,  in  refpeCt  of  that  Air,  thus 
drawn  from  fo  little  Space,  through  all  its  parts  *,  for  this  Air  ftands  in  no  need, 
of  concufiion  to  force  it  into  the  Water ;  let  it  but  alone,  and  it  will  make  its 
way  in  of  its  own  accord. 

The  illuftrious  Stairs,  in  his  very  elaborate  Philofophical  Works,  was  induced  Thefe  Bub* 
by  many  reafons  to  be  of  opinion,  that  there  never  was  any  true  Air  in  Water, 
and  that  thofe  Bubbles  produced  from  Water,  in  the  Air-pump,  did  not  arife  Fire, 
from  true  elaftic  Air  ;  but  that  in  Water  there  always  refide  little  aCtive  Fires, 
which  making  their  way  through  the  Water,  when  this  is  freed  from  the  preflure 
of  the  Atmofphere,  and  by  their  levity  tending  upwards,  form  thofe  little  Bub¬ 
bles  which  prefently  burft  afunder.  I  am  apt  to  believe,  however,  if  that  worthy 
Gentleman,  whofe  candour  and  virtue  are  every  where  fpoke  well  of,  had 
fufficiently  confidered  thefe  laft  Experiments,  he  would  have  been  of  another  opi¬ 
nion  :  For  then,  in  thefe  collected  Bubbles,  thus  produced,  he  would  have 
found  all  the  true  characters  of  pure  Air.  See  Stair’s  Philofoph.  Experm,  p.572. 

Let  thefe  things  fuffice  then,  touching  the  firft  method  of  feparating  elaftic  Air 
from  Water,  by  removing  the  comprefling  weight. 

Experiment  VI. 

It  is  very  entertaining  to  fee  the  manner  in  which  Fire  feparates  this  Air  from  Air  is  feps- 
Water,  and  toobferve  this  Air,  when  it  is  thus  feparated,  and  collected  together,  wafe/bT 
which  is  very  eafily  performed  by  the  following  curious  Experiment.  Take  a  boiling, 
large  wide  Veflel  AB,  able  to  bear  the  Fire,  let  the  bottom  of  it  be  flat  and  Fig.  3. 
plain,  and  let  it  be  filled  with  common  Water.  Then  let  there  be  put  in  this 
Veflel,  a  Funnel,  fo  large,  that  the  broadeft  part  of  it  may  nearly  cover  the  bot¬ 
tom  ;  and  let  the  Neck  of  the  Funnel  CD  be  wholly  immerfed  under  the  fur- 
face  of  Water  contained  in  the  Veflel  AB.  Let  there  then  be  provided  a  little 
glafs  Bolthead  or  Vial  EF,  the  mouth  of  which  is  wide  enough  to  admit  the 
Neck  of  the  Funnel.  I  now  fill  this  Vial  up  to  the  top  with  Water,  and  hav¬ 
ing  ftopt  the  Mouth  of  it  clofe,  with  my  Finger,  I  invert  it,  and  thus  let  it  down 
into  the  Water  in  the  Veflel  AB,  fo  that  no  Air  at  all  can  get  up  into  it ;  and 
then,  as  you  fee,  I  put  the  Mouth  of  the  Vial  E  over  the  neck  of  the  Funnel 
CD.  This  done,  I  put  the  Veflel  AB  with  all  its  Apparatus  upon  the  Fire,  fo 
that  the  whole  may  grow  hot  gradually,  and  at  length  the  Water  in  the  Veflel 
AB  may  boil  briskly.  And  when  this  is  the  cafe,  then  the  Water  of  the 
Veflel  boiling  under  the  Funnel,  will  determine  the  Air  of  the  Water,  which 
is  now  formed  into  Bubbles  and  tends  upwards,  through  the  Funnel  into  the 
Neck  of  the  Vial,  and  thence  into  its  Belly,  and  fo  colleCt  it  together  in  the 
upper  part  F.  This  then  being  continued  for  fome  time,  there  will  at  the 
top  F  be  contained  true  Air  thus  feparated  from  the  Water  which  boiled  under 
the  Funnel  in  the  Veflel  AB.  And  this  Air,  again,  will  have  a  perfectly  elaftic 

quality. 
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quality,  and  can  be  drawn  out  of  the  Water  only  in  a  certain  and  determined 
quantity,  beyond  which  no  more  Air  can  be  procured,  how  long  foever  the 
boiling  is  continued.  In  this  Experiment,  now,  there  occurs  a  Phenomenon 
that  is  pretty  remarkable;  for  when  the  boiling  Water  has  thus  fent  up  in  Bub¬ 
bles  all  its  contained  Air  to  F,  there  neverthelefs,  in  the  courfe  of  the  boiling, 
are  produced  other  Bubbles,  with  a  fudden  and  confiderable  impetus ,  which 
burfting  with  a  great  force,  fhake  the  Water  and  VefTels,  but  do  not  by  this 
means  produce  any  Air.  Thefe  Bubbles,  therefore,  arife  not  from  Air,  but  from 
the  Fire  which  a£ts  in  the  Water.  Thefe  therefore  continue  to  the  end,  tho’ you 
boil  the  Water  ever  fo  long  ;  whereas  the  aerial  Bubbles  are  quickly  over : 
Thefe  likewife  are  large  ;  whereas  the  Air-ones  are  but  fmall :  Thefe  burft  afun- 
der  with  an  impetus  \ ike  that  of  Wind  ;  whilft  the  others  difcharge  themfelves 
very  quietly  :  Nor  do  thefe,  as  I  obferved  before,  generate  any  Air,  though  fo 
exceeding  large.  And  for  this  reafon  the  excellent  Mariotte  gives  to  thefe  Bub¬ 
bles  the  name  of  Fulminations.  And  if  the  famous  Stairs ,  in  the  Place  above 
cited,  means  thefe  Bubbles,  he  is  fo  far  in  the  right.  Thefe  things,  then,  being 
done,  and  the  Air  being  collected  at  F,  if  the  whole  Apparatus  is  fet  again  in 
the  cold,  the  generated  Air  will  return  into  its  proper  Water,  out  of  which  it 
was  exhaufted,  Having  gone  through  this  Experiment,  with  the  fuccefs  I  have 
now  told  you,  I  had  a  mind  to  profecute  this  inquiry  farther.  Accordingly  I  took 
Rain-water,  and  kept  it  boiling  very  briskly,  for  the  fpace  of  two  hours.  This 
Water  I  then  placed,  boiling  hot,  with  the  Apparatus  of  the  4th  Experiment, 
under  the  Bell,  and  drew  out  the  Air,  as  carefully  as  I  could  ;  and  at  that  time,  no 
Air  was  produced  in  the  upper  part  of  the  Belly  of  the  Bottle.  Afterwards, 
however,  having  thus  kept  the  Water  in  this  Vacuum  for  fome  days,  there  arofe 
from  it  at  laft  a  pretty  large  quantity  of  Air.  Surprized  at  this  event,  I  was  in 
doubt,  whether,  perhaps,  the  very  Water  was  not  tranfmuted  into  Air,  by  re¬ 
maining  fo  long  in  Vacuo?  Or  whether  the  Air  was  not  fo  intimately  mixed 
with  the  Water,  that  it  could  not  be  intirely  expelled  by  boiling  ;  though  by 
the  Water’s  being  thus  lefc  in  vacuo ,  it  might,  by  length  of  time,  have  thus 
flowly  difengaged  itfelf  from  it? 

Experiment  VII. 

Airis  fepa-  I  took  fome  Rain-water,  and  put  it  in  a  very  diverging,  conical, glafs  Vefiel, 

Wate/'by1  anc^  ^en  exP0^  11  in  a  hard  Frofl.  Some  time  after  the  Particles  of  the  Water 

Froft.  began  to  be  conftringed  by  the  Cold,  though  it  is  not  poffible  to  condenfe  it 
by  the  preflures  of  the  greateft  weights.  But  when  the  Particles  of  the  frozen 
Water,  thus  more  clofely  contracted,  begin  to  leffen  the  little  Spaces  intercepted 
between  them,  the  Elements  of  the  Air,  which  before  were  lodged  in  them,  be¬ 
ing  now  prelfed  out  of  ’em,  become  united  with  one  another  ;  and  by  this 
means,  while  thefe  elaftic  Elements,  which  before  exifted  feparately,  come  in¬ 
to  mutual  contacts,  they  feem,  by  their  reciprocal  repulfive  force,  to  acquire  an 
Elafticity,  which  they  had  not  while  they  were  apart  from  one  another.  Hence 
then,  little  Bubbles  begin  to  be  generated,  which  grow  larger  and  larger,  increafe 
in  number,  become  at  length  of  a  confiderable  fize,  and  tending  upwards, 
and  being  lock’d  up  within  the  hard  Ice,  remove  it  by  means  of  their  Elaftici¬ 
ty,  and,  notwithftanding  its  hardnefs,  make  it  fwell  out  on  every  fide,  and  by 
this  means  break  afunder  the  Veftel  that  contains  it.  And  here  we  obferve, 

that 
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that  the  harder  and  longer  it  freezes,  the  greater,  always,  more  numerous,  and 
fo  much  the  fironger,  likewife,  are  thefe  aerial,  elaftic  Bubbles.  Hence  it  comes 
to  pafs,  that  Water  feems  to  increafe  in  magnitude  by  Cold  ;  whereas,  in  rea¬ 
lity,  the  Ice  icfelf  is  lefs  than  the  Water  was  ;  but  thefe  Bubbles  of  Air,  thus 
generated,  whilft  they  form  within  the  Ice  pretty  large  Spaces,  where  there  is 
no  Ice  at  all,  mult  necefiarily  increafe  its  dimensions  ;  and  by  this  means,  like¬ 
wife,  they  acquire  that  prodigious  power  by  which  they  become  capable  of 
fplitting  the  Veffels  in  which  they  are  confined.  If,  therefore,  the  Froft  is  very 
fharp,  and  of  a  very  long  continuance,  then  all  the  Air,  before  diftributed  through 
the  whole  body  of  Water,  extricates  itfelf  from  the  pores  of  the  Ice,  is 
united  into  thofe  icy  Bubbles,  and  dilengaged  from  the  Water.  This  then  is 
another,  and  new  method,  by  which  Air  is  feparated  from  Water. 

Experiment  VIII. 

Whilfl:  Oil  of  Tartar  per  Deliqtiium  is  prepared  from  the  Water  diffu  fed  through  Air  is  &  pa- 
the  Air,  one  would  readily  believe,  that  this  frothy  ponderous  Liquor  mull  be  watefbyan 
full  of  elaftic  Air  ;  and  yet  upon  examination  in  the  manner  juft  defcribed  in  Alcaii. 
the  preceding  Experiments,  it  evidently  appears,  that  whether  the  preffure 
of  the  Atmofphere  is  taken  off  of  it,  is  boiled  at  the  Fire,  or  conftringed  by 
Cold,  this  Liquor  will  afford  no  Air  at  all.  Hence  therefore  we  learn,  that  a 
fixed  alcaline  Salt,  whilft  it  infinuates  itfelf  into  Water,  expels  the  Elements  of 
Air  which  are  lodged  there,  and  takes  poffeffion  itfelf  of  thofe  little  vacuities, 
and  thus  conftitutes  a  Fluid  which  is  the  heavieft  of  all  we  are  acquainted  with, 
except  Mercury,  being  in  weight  to  Water,  as  7  is  to  5.  See  Boyle* s  Mech . 

Exper.  p.  26,  27.  Or  rather,  don’t  it  fix  the  Air? 

Experiment  IX. 

The  following  Experiment  concerns  both  the  Chemift,  Mechanic,  and  Phy-  Air  out  of  a 
fician,  and  therefore  deferves  their  attention.  I  took  the  Urine  of  a  very  hear-  L^u^maI 
ty  Man,  made  in  the  morning,  after  he  had  his  full  Sleep,  and  whilft  he  was 
falling,  and  put  it  into  a  Glafs  Veffel  that  was  warmed  to  the  fame  degree  of 
Heat  as  is  obferved  in  a  Man  in  health*  This  Veffel  and  Urine,  the  very 
moment  it  was  difcharged  from  the  Body  of  the  Man,  I  put  upon  the  Air-pump, 
under  a  glafs  Bell,  and  drew  out  the  Air  as  faft  as  I  could  ;  and  yet,  for  a 
long  time,  I  perceived  no  fign  of  any  Bubbles  of  Air  in  this  Urine,  though  it 
was  fo  warm.  I  imagined,  therefore,  that  there  was  no  Air  in  Urine  that  could 
be  ftiewn  by  this  Experiment.  And  fince  this  Urine  was  90  degrees  hot,  and  the 
Air  was  exhaufted  to  26  inches,  and  yet  there  did  not  appear  the  leaft  fign 
of  any  ebullition,  would  not  any  other  perfon  have  been  of  the  fame  opinion  ? 

When  I  had  drawn  the  Air  out  however  to  27  inches,  then  fome  Bubbles  began' 
to  arife  i  and  as  I  proceeded  to  draw  out  more,  all  on  a  fudden,  the  Urine  in 
this  vacuum  began  to  boil  with  fo  much  violence,  as  it  never  boils  in  a  Veffel 
upon  the  open  Fire.  At  the  fight  of  this  I  confefs  I  was  very  much  furpriz- 
ed :  For  whence  could  proceed  fo  fudden,  and  fo  violent  an  agitation  in  a  Li¬ 
quor  which  was  before  fo  quiet?  How  comes  it  to  pafs,  that  the  very  little  portion 
of  elaftic  x\ir,  which  was  exhaufted  at  laft,  fhould  (after  it  had  born  the  At- 
mofphere’s  being  removed  to  27  inches,  without  any  ebullition)  at  once  produce 
fuch  a  prodigious  alteration?  Did  this  fudden  alteration  arife  from  the  Air  of 

the 
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the  Urine,  or  from  the  Fire  then  refiding  in  it,  or  from  both  together?  Many 
other  Experiments  of  this  kind  I  made  with  various  animal  Fluids,  with  very 
ftrong  Lixiviums  of  Sea  Salt,  Sal  Gem,  Salt  of  Nitre,  Sal-Ammoniac,  volatile, 
alcaline  Sal-Ammoniac ,  and  with  Mercury.  If  you  would  do  the  fame,  you 
would  not  at  all  think  your  time  ill  fpent.  To  enter  into  a  particular  account  of 
thefe  things,  would  be  tedious  both  to  you  and  myfelf. 

C  O  R  O  L.  I. 

Elaftic  Air,  therefore,  notwirhftanding  its  Particles  adhere  to  one  another, 
with  fome  kind  of  tenacity,  diffolves  itfelf  into  its  minuteft  Elements,  that  it 
may  lpontaneoufly  infinuate  itfelf  into  the  vacuities  of  Liquids  that  are  void  of 
Air,  and  fo  difperfe  itfelf  throughout  their  whole  mafs.  That  Air,  therefore,  is 
drawn  into  thofe  Liquids,  and  thofe  little  Spaces. 

C  0  R  o  L.  2. 

And  the  Air  foattradled  into  the  Interftices,  between  the  Elements  of  Liquids 
void  of  Air,  is  in  that  very  adtion  diffolved  into  its  lead  parts  •,  inafmuch  as  it 
is  diftributed  through  the  large  body  of  the  whole  Liquid. 

C  o  r  o  l.  3. 

But  the  quantity  of  Air,  which  after  this  manner  is  imbibed  by  Liquids,  and 
diftributed  through  their  whole  large  Mafles,  is  very  little  in  quantity,  and  takes 
up  but  a  very  little  room  in  thofe  Liquids. 

C  o  r  o  l.  4. 

And  when  thofe  Liquids,  of  whatfoever  kind  they  be,  are  once  fatu rated 
with  that  fmall  portion  of  Air  that  they  have  imbibed,  they  will  then  receive 
no  more  of  that  Air  afterwards,  whatever  art,  morion,  or  compreffing  force  is 
ufed  to  effedt  it ;  but  they  rejedt  the  Air,  which  is  then  fuper-added,  repelling 
it  from  them  in  Bubbles  or  Froth. 

C  o  r  o  l.  5. 

But  Liquids  alfo,  particularly  aqueous  ones,  when  they  are  perfedlly  faturated 
with  certain  Salts,  will  not  diffolve  any  Air  after  this  manner. 

Corol.  6. 

One  Particle  of  Air  thus  diffolved,  when  itexifts  feparately  in  the  Interftices, 
which  remain  between  the  contiguous  Elements  of  Liquids,  does  not  feem  to 
be  Air,  as  Air  is  defcribed  by  its  phyfical  marks.  For  one  fuch  intercepted 
particle,  fo  long  as  it  remains  alone,  within  the  Elements  of  Water  which  fur- 
round  it,  and  by  this  means  cannot  touch  fuch  another  like  Particle,  does 
not  appear  to  be  elaftic  •,  for  this  is  not  evinced  by  any  Experiment.  Nor,  be- 
fides,  is  fuch  a  Angle  Particle  fo  eafily  dilatable  by  Heat,  inafmuch  as  it  re¬ 
quires  a  pretty  conftderable  one  before  it  begins  to  make  its  way  out  of  its  Li¬ 
quid.  Nay  farther,  though  the  Mercury  in  the  Barometer  defcends  25  inches, 
fuch  a  Particle  does  not  extricate  itfelf  out  of  the  Water.  As  therefore  one 
Magnet,  by  itfelf,  in  refpedt  of  another  Magnet  at  a  diftance,  would  not  effedt 
any  magnetical  Operations,  and  could  hardly  in  this  circumftance  be  Laid  to  be  a 

Magnet ; 
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Magnet;  fo  in  the  fame  manner  may  we  conceive  of  the  Particles  of  Air:  But 
as  this  Magnet,  when  it  is  brought  fo  near  the  other,  as  to  be  within  the  fphere 
of  its  activity,  immediately  difcovers  its  vertues  ;  juft  fo  again  it  happens 
with  the  ultimate  Particles  of  elaftic  Air. 

C  O  R  O  L.  7. 

But  when  two  fuch  ultimate  Elements  of  Air  are  by  any  caufe  whatfoever 
forced  out  of  their  little  watery  Receptacles,  and  fo  united  as  perfectly  to 
touch  one  another,  they  then  feem  immediately  to  exert  a  reciprocal  repulfive 
force,  and  thus  at  laft  to  form  a  Bubble  of  the  very  fmalleft  fize. 

Corol.  8. 

This  little  Bubble  then,  which  is  the  leaft  poffible  one,  as  it  confifts  only  of 
two  Particles,  acquires  again  all  the  qualities  of  elaftic  Air  abovementioned. 
And  this  which  is  generated  at  the  very  bottom  of  the  Liquid,  as  it  tends  up¬ 
wards,  paffes  through  the  Interftices  left  between  its  Elements,  where  meeting 
with  other  fingle  Particles  of  Air,  it  unites  with  them,  and  by  this  means  forms 
a  larger  Bubble  ;  and  this  likewife  ft  ill  tending  upwards,  and  joining  itfelf  in 
like  manner  to  other  Particles  all  the  way  from  the  bottom  to  the  top,  is  al¬ 
ways  the  lefs  preffed,  the  nearer  it  approaches  to  the  Surface  of  the  Liquid. 

Corol.  9. 

From  what  has  been  advanced,  it  feems  likewife  to  follow,  that  Salts  are 
lefs  attractive  of  this  elaftic  Air,  than  Liquids  are,  efpecially  aqueous  ones. 

Corol.  10. 

In  every  Liquid  hitherto  known,  there  feems  to  be  contained  one  certain  de¬ 
termined  portion  of  Air  ;  always,  indeed,  a  very  fmall  one,  but  very  different 
in  different  Liquids. 

Corol,  i i. 

Hence  it  may  be  queftioned,  whether  that  Air,  which  in  the  juices  of  Vegeta** 
bles  produces  the  mighty  effeCt  of  fermentation,  is,  in  reality,  that  Air  which 
exifts  in  fingle  Particles  in  their  fmalleft  Pores?  Or  rather,  whether  that  united 
and  truly  elaftic  Air,  is  not  contained  in  the  Air-pipes  difcovered  by  Malpighi , 
and  called  their  Wind-pipes?  Or  laftly,  whether  it  is  not  the  external  Air, 
which  commonly  intermixes  itfelf  with  thefe  fermentable  vegetables,  during  the 
ftirring  and  working  them  about  ? 

Corol.  12. 

The  elaftic  Air,  which  is  divided  into  its  minuteft  parts,  and  is  thus  contained 
in  the  Fluids  of  Animals,  does  not  feem  to  be  the  caufe  of  the  putrefadlion 
which  they  are  fpontaneoufly  difpofed  to  ;  becaufe,  without  the  admiffion  of 
the  external  Air,  they  are  hardly  brought  to  putrefaction  ;  but  when  this  is 
let  in  upon  them,  they  putrefy  immediately. 
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The  quan¬ 
tity  of  Air 
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the  Water 
itfelf. 
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Experiment  X. 

This  elementary  elaftic  Air,  which  is  thus  divided  into  its  fmalleft  parts,  and'' 
difiolvedand  difperfed  through  Water,  feems  there  to  take  up  but  a  very  little 
room,  which  does  not  fall  under  the  obfervation  of  our  Senfes :  And  yet, 
when  it  is  drawn  out  of  the  Water,  and  colledted  into  one  fpace,  it  then  takes 
up  a  larger  compafs,  than  all  the  Water  does  out  of  which  it  was  exhaufted. 
The  truth  of  this  paradox  is  exhibited  to  the  Eye  by  the  following  very  ele¬ 
gant  Experiment.  Take  a  parallellopipedal  Veffel  AB'  made  of  Copper.  At 
the  bottom  let  there  be  made  a  very  little  imprefllon  or  cavity  C,  big  enough 
only  to  hold  a  drop  or  two  of  Water  ;  let  there  be  provided  likewife  a  very, 
fmall  conoidal  glafs  Veffel  D,  open  at  the  bafe,  like  a  common  Thimble  ;  by 
which  name  I  (hall  here  call  it.  Let  then  the  Veffel  AB  fee  filled  fo  high 
with  very  pure  expreffed  Oil,  that  the  Thimble  D  Handing  at  the  bottom 
of  the  Veffel  AB,  may  be  quite  covered.  This  done,  let  the  Thimble  be 
laid  upon  its  fide  as  in  F,  fo  that  there  may  be  no  Air  at  all  in  it,  bur  that 
by  this  pofition,  it  may  be  quite  full  of  Oil.  Thefe  things  being  thus  dia¬ 
pered,  let  the  Veflel  with  the  Oil  and  Thimble  be  fet  on  the  Fire,  that  the  Oil 
in  the  Veflel,  and  confequently  in  the  Thimble,  may  boil  ;  and  let  the  boiling 
be  continued,  till  the  crackling  noife  of  the  Oil  is  quite  over.  By  this  means, 
then,  the  Air,  and  Water,  which  happened  to  be  in  the  Oil,  or  about  the 
fides  of  the  Veffel,  or  the  Thimble,  will  be  intirely  expelled,  and  the  Oil  will 
be  totally  freed  both  from  Water  and  Air.  This  done,  take  the  Veffel  off  of 
the  Fire,  and  let  every  thing  in  this  fituation  Hand  to  cool  ;  and  then,  let  ar 
drop  of  Water,  by  means  of  a  little  glafs  Pipe,  be  convey’d  through  the  Oil  in¬ 
to  the  little  cavity  C,  which  by  means  of  its  own  weight,  will  be  kept  there  un¬ 
der  the  Oil,  Then  let  the  little  glafs  Veffel  D,  keeping,  it  always  under  the 
Oil,  left  any  Air  fllould  get  into  it,  be  placed  with  due  caution  eredt  over  the 
little  cavity  C,  fo  that  the  middle  of  its  open  Bafe  may  be  very  exaftly  over 
the  drop.  By  this  means  then,  as  very  evidently  appears,  the  Thimble  will  be 
quite  full  of  Oil,  all  Air  and  Water  being  excluded.  This  duly  perform¬ 
ed,  let  the  Veffel  AB,  with  its  apparatus^  be  fo  placed  upon  a  Hand,  that  the 
Flame  of  a  Candle  may  be  commodioufly  applied  to  the  little  convex¬ 
ity,  at  the  bottom  of  the  Veffel,  in  the  hollow  of  which  is  lodg’d  the  drop  of 
Water.  Let  then  the  Flame  be  applied  to  that  part,  but  in  fuch  a  manner, 
that  the  drop  of  Water  may  not  be  made  hot  at  once,  but  very  gradually. 
The  drop  then  heated  in  this  manner,  and  at  length  boiling,  will  produce  a 
wonderful  crackling  noife,  and  being  under  the  Thimble,  or  little  glafs  Veffel, 
and  kept  down  by  the  Oil,  will  difcharge  itfelf  of  its  Air  into  the  upper  part 
of  the  Thimble,  where  it  will  take  up  a  very  large  fpace  while  the  Heat  is 
continued,  and  will  proportionably  drive  out  the  Oil  \  and  the  motion  of  this 
little  crackling  drop,  will  often  be  fo  great,  as  to  lift  up  the  whole  Thimblei 
When  at  length,  by  this  method,  all  the  Air  is  expelled  out  of  this  little  drop 
of  Water,  let  the  whole  Hand*  and  cool.  The  Air  then  in  the  little  glafs  Vef¬ 
fel  growing  cool,  will  be  preffed  into  a  Bubble,  collected  at  the  top  of  it,  and 
appear  of  a  greater  bulk  than  the  drop  of  Water  out  of  which  it  was  thus 
drawn.  When  you  are  perfedtly  fatisfy’d  of  this,  let  the  whole  apparatus  be  put 
under  a  glafs  Bell  on  the  Air-pump,.  and  let  the  Air  be  exhaufted  j  and  you 
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will  then  fee  how  that  Bubble  of  Air  in  the  upper  part  of  the  Glafs  will 
expand  itfelf,  and  drive  out  the  Oil,  and  thus  evidently  demonftrace  a  true 
aerial  elafticity  upon  the  removal  of  the  comprefling  Atmofphere,  as  it  did 
before  upon  the  augmentation  of  the  Heat:  But  as  foon  as  ever  you  let  in  the 
Air  again,  the  Bubble  will  be  reduced  to  its  former  fize  ;  fo  that  you  cannot 
doubt,  but  that  the  Air,  which  is  generated  by  this  Experiment,  is  true  elaftic 
Air. 

From  this  Experiment,  therefore,  we  learn  with  the  greateft  certainty,  Air,  whna 
that  Air,  whilft  it  is  difiolved  in  Water,  is  by  no  means  fuch  a  Liquid,  now  “^7  ie 
its  Elements  are  thus  divided,  as  the  fame  Air  conftitutes,  when  it  is  drawn  out 
of  the  Water,  collected,  and  has  its  elaftic  Particles  united  into  one  Bubble. 

And  it  is  farther  certain,  that  the  Air  which  lies  concealed  in  Liquids,  has  Nordoeiit 
not,  there,  thofe  phyfical  vertues,  which  it  poflefies,  when  it  is  united  out  0faailkcAlfj 
them :  So  that  it  will  never  perform  the  fame  Operations  in  both  thefe  circum- 
ftances.  Thofe  Gentlemen,  therefore,  appear  not  to  reafon  fo  juftly,  who, 
after  they  knew  that  Air  might  be  procured  from  Liquids,  have  concluded, 
that  the  Air,  whilft  it  remained  in  thofe  Liquids,  had  there  all  the  adtive  force, 
which  it  difcovered  when  it  was  drawn  out  of  them.  But  in  this  affair  indeed, 
almoft  all  Authors,  even  Men  of  great  penetration,  have  been  deceived.  Of 
this  let  the  great  Borelli  be  an  inftance,  in  his  very  excellent  Treatife  of  Animal 
Motion,  where  he  talks  of  a  vital  ofcillation  of  elaftic  Air  in  the  Blood.  Warn’d 
therefore  by  thefe  Examples,  let  us  learn  to  reafon  cautioufly,  and  prudently, 
left  at  any  time  we  fhould  be  refuted  by  our  own  Experiments.  But  here  again, 
we  difcover  another  wonderful  Paradox,  and  that  is,  that  the  elaftic  Particles 
of  the  Air,  while  they  exift  feparately,  and  apart  from  one  another,  take  up  a 
lefs  fpace,  than  the  whole  of  them  poflefs,  when  they  are  colledted  into  one 
Body. 

The  power  therefore  which  the  Air  has  of  expanding  itfelf  into  larger  fpa-  TheeMid- 
ces,  arifes  from  the  approach  of  its  Particles  nearer  to  one  another.  Do  they  lj[irofthe 
then,  when  they  are  very  nearly  united,  repel  and  fly  back  from  one  another?  owing t0 the 
This  was  the  opinion  of  the  incomparable  Newton ,  and  the  continual  advances  £n^e°ytl 
that  are  made  in  experimental  Philofophy,  make  it  every  day  more  and  more  menti> 
probable. 

Now,  from  our  Doftrine  of  the  nature  of  the  elafticity  of  the  Air,  we  learn,  Theeiaft-c 
that  Air,  when  it  exifts  in  Angle  diftinft  Elements,  can  make  its  way  through  Pans  are  7 
very  fmall  paflages:  For  Water,  which  always  of  itfelf  contains  a  certain  por-Sg!"eU 
tion  of  divided  Air,  will  pafs,  together  with  its  own  Air,  through  every  thing, 
through  which  it  can  itfelf  naturally  make  its  way.  This  appears  evident  from  the 
Experiments  upon  Animals,  Vegetables,  and  even  upon  Foflils  i  Ance  in  the  Wa¬ 
ter  drawn  out  of  all  thefe,  there  is  always  elemental  elaftic  Air.  For  this  rea¬ 
fon,  therefore,  fuch  Air  cannot  be  excluded  thole  places,  into  which  the  Li¬ 
quids  which  conceal  it  can  enter:  And  hence  elaftic  Air,  in  this  fenfe, difperfes 
itfelf  through  Bodies  very  extenAvely. 

But  now,  When  thefe  aerial  Elements  are  united,  and  conftitute  a  part  of  the 
common  Air,  they  will  not  then  make  their  way  through  thofe  Meatus's  into  -netming, 
which  they  could  eafily  infinuate  themfelves,  when  they  were  intermixed  with 
Liquids.  Nor  will  the  fmalleft  bubble  of  Air  be  able  to  pafs  through  thofe 
places  through  which  a  Liquid  with  its  Air  would  be  admitted.  And  farther, 
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thefe  Elements  of  Air  can  hardly  by  any  means  be  made  to  pafs  through  Li¬ 
quids,  which  are  already  faturated  with  Air,  tho’  at  the  fame  time  they  will 
-fpontaneoufly,  and  very  quickly  infinuate  themfelves  into  thofe  that  are  void 
of  it. 

For  thefe  reafons,  then,  at  length,  we  may  perhaps  fairly  conclude,  that  it 
is  nearly  true  in  general,  that  Air,  whilft  it  is  difbributed  through,  and  in¬ 
termix’d  with  Liquids,  does  not  aft  in  thofe  Liquids,  with  any  power  which 
is  ordinarily  afcribed  to  the  common  Air.  For  it  appears  from  Hydroftaticks, 
that  when  a  very  deep  Veflel  is  filled  with  any  Liquid,  the  prefiures  of  the  Li¬ 
quid  at  different  depths,  are  as  thofe  depths,  or  the  diftances  from  the  upper 
Surface.  At  the  bottom,  therefore,  in  this  cafe,  the  preffure  will  be  greateft  of 
all  ;  at  the  top  very  inconfiderable :  And  yet  the  Air  in  that  Liquid,  fo  long 
as  it  remains  divided  into  its  Elements,  gives  no  manner  of  indication  of  this 
diverfity  of  preffure  ;  fince  it  neither  appears  below  in  a  greater  quantity,  nor 
above  in  a  Iefs ;  nor  does  it  fpontaneoufly  pafs  out  at  top  ;  nor  in  vacuo  do 
the  Bubbles  appear  to  be  generated  in  the  upper  part.  But  as  foon  as  tire  Air, 
by  the  means  abovementioned,  begins  to  be  feparated  from  the  Liquid  in  which 
it  is  contained,  it  immediately  puts  on  the  nature  of  true  Air,  and  acquires  all 
its  properties.  In  the  Chyle,  therefore,  the  Milk,  Blood,  Serum ,  Saliva ,  Bile, 
Pancreatic  Juice,  and  Urine  of  Animals,  there  is  naturally  Air;  but  Air  that 
is  diffolved  after  this  manner  into  its  diftinft  Elements,  and  therefore  in  that 
ftate,  does  not  aft  as  Air.  And  as  it  has  already  appeared  from  fome  former 
Experiments,  that  this  Air,  whilft  it  is  divided  into  its  Elements  in  the  Pores 
of  Liquids,  is  not  able  to  difengage  itfelf  thence  by  the  affiftance  of  any  altera¬ 
tion  of  the  Atmofphere,  which  naturally  happens,  even  tho’  the  Liquids  are 
heated  to  92  degrees,  which  is  the  greateft  Heat  of  a  healthy  Perfon :  Hence 
it  follows,  that  the  Air  which  is  diftributed  through  the  Humours  of  a  living 
human  Body,  cannot  naturally  extricate  itfelf  from  them  in  fuch  a  manner,  as 
to  colleft  itfelf  within  our  Veffels  in  form  of  aerial  Bubbles,  and  thus  produce 
there  .the  effefts  of  true  Air.  And  if  at  any  time  this  fhould  be  the  cafe,  as 
the  famous  Ruyfch  makes  mention,  who  found  the  Heart  in  a  dead  Body  di- 
ftended  with  an  aerial  Flatus ,  and  as  Hippocrates  intimates,  in  his  Treatife  De 
FlatibuSy  where  he  fuppofes  fuch  flatulencies  to  happen  in  the  Blood-Veflels, 
it  prefently  becomes  fatal ;  as  has  long  ago  appeared  to  be  true  by  fome  anato¬ 
mical  accounts  of  Injeftions.  See  Harden  Apiarium ,  p.  114.  and  many  other 
Authors,  who  have  made  the  fame  Experiments,  and  always  with  the  fame 
fuccefs.  From  thefe  Obfervations,  therefore,  which  are  undeniably  true,  we 
may  fee  what  we  ought  to  think  of  that  Doftrine  which  has  been  laid  down  by 
very  famous  Men,  concerning  the  mixture  of  the  Air  with  the  Blood  and  other 
Fluids,  and  the  continual  return  of  it  from  them  again. 

A ’mCrtbs6*1  now  rema^ns^nthelaft  place,  that  by  a  few  other  Experiments  which  I  fhall 
eyTand  vi-  make  before  you,  we  examine  into  fome  other  Methods,  by  which  elaltic  Air 
»«gar.  may  be  produced  from  Bodies,  in  which  it  before  lay  concealed.  For  this 
purpofe,  I  have  fo  prepared  my  Air-pump,  as  to  be  able  at  pleafure,  to  mix. 
Bodies  together  in  vacuo%  which  by  proper  contrivances,  you  will  fee,  I  fhall  be 
able  to  do  very  conveniently.  You  fee  here  then,  the  whole  Machine  duly  fit¬ 
ted  up.  Under  this  glafs  Bell,  there  is  as  perfeft  a  Boolean  Vacuum ,  as  by 
pumping  I  was  able  to  procure.  In  the  barometrical  Tube  affix’d  to  the 
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Pamp,  to  ferve  as  an  Index  to  the  Vacuum  produced,  the  Mercury  (lands  at 
the  height  of  twenty-eight  inches  and  a  half.  In  the  little  glafs  Vefiel  under 
the  Bell,  there  is  a  drachm  and  a  half  of  whole  Crabs-eyes.  On  thefe  now  I 
pour  in  vacuo  an  ounce  and  a  half  of  diddl’d  Vinegar,  which  being  warm,  the 
greateft  part  of  its  Air  is  thereby  drawn  out,  as  the  Air  is  out  of  the  whole 
Bell:  And  you  fee  now,  as  foon  as  I  have  poured  in  the  Vinegar,  there  arifesan 
incredible  ebullition  in  the  glafs  Veffel  ;  and  immediately  the  Mercury  in  the 
barometrical  Index  defcends,  and  that  at  fuch  a  rate,  that  in  the  fpace  of  half 
an  hour,  it  finks  twelve  inches.  This  Receiver,  out  of  which  the  Air  is  drawn, 
and  under  which  this  Experiment  is  performed,  will  hol'd  feven  pounds  and  two 
ounces  of  Water;  and  the  Thermometer  at  this  time  (lands  at  the  degree  52. 

Hence,  therefore,  it  follows,  that  there  is  here  produced  a  quantity  of  Air 
which  fills  a  fpace  capable  of  holding  1 14  ounces  of  Water,  which  Airis  in 
denfity  to  the  common  Air,  as  12  to 28  or  as  24  to  57;  and  confequently, 
if  the  Air  here  generated  was  reduced  into  a  fpace  capable  of  containing  but 
48  ounces  of  Water,  which  is  81  cubic  inches,  fuppofing  a  cubic  foot  of  Wa¬ 
ter  to  weigh  64  pounds,  then  this  Air  thus- contracted,  would  be  in  equilibria 
with  the  whole  Aimofphere.  And  by  the  way,  in  this  Experiment  you  have 
obferved  in  the  firft  place,  that  this  ebullition  is  much  brifker  in  vacuo,  than 
under  the  weight  of  the  whole  open  Air  ;  and  that  therefore,  the  preffure  of 
the  Vinegar  upon  the  Crabs-eyes  is  not  requifite  to  this  agitation  :  In  the  fe- 
cond  place,  that  fo  much  elaftic  Air  is  produced  from  thefe  Bodies  thus 
mix’d  together,  as  fills  up  the  fpace  of  81  cubic  inches  ;  and  fuch  Air  too, 
as  by  its  elaftic  power  is  able  to  refift  the  prefiiire  of  the  whole  Atmofphere : 

In  the  third  place,  that  this  furprizing  quantity  of  Air  can  lie  concealed 
in  thefe  Bodies,  fo  as  not  to  difcover  itfelfinany  manner,  till  this  effervefcence 
has  difengaged  it  from  its  confinement :  In  the  fourth  place,  that  hence  it  is 
exceeding  probable,  that  the  elaftic  Air  thus  produced  here,  has  no  weight,  as 
the  common  Air  has  which  is  filled  with  Vapours.  In  the  fifth  place,  we  hence 
difcover,  what  would  be  the  confequence,  (hould  an  Abforbent  like  Crabs-eyes, 
an  Acid  like  Spirit  of  Vinegar,  and  a  Vacuum  ever  happen  to  meet  together  in 
the  Vefiels  of  a  human  Body  :  For  which  reafon  alone,  we  be<dn  to  fufpefl,  that 
Effervefcencies  of  this  kind  cannot  be  brought  about  in  our  vefiels,  fincethey 
would  hereby  produce  fuch  a  quantity  of  Air;  whereas  a  little  Air  in  the 
Veins  becomes  fatal.  And  in  the  laft  place,  it  hence  appears,  that  a  Vacuum 
within  us  would  be  of  vaftly  dangerous  confequence. 

After  I  had  made  this  Experiment,  I  took  a  drachm  of  Chalk,  and  poured  From  vine* 
upon  it  in  this  vacuo  two  ounces  of  diddled  Vinegar  ;  upon  which  there  arofe  |halL 
a  more  violent  Effervefcence,  nay  an  exceeding  violent  one,  much  ftronger 
than  in  the  open  Air.  The  whole  Apparatus  being  the  fame,  the  Mercury  in 
the  Index  fell  from  28  4,  to  6  inches  :  So  that  the  generated  Air  reduced  to  the 
denfity  of  the  external,  would  fill  up  a  fpace  capable  of  containing  90  ounces  of 
Water;  and  confequently,  the  fpace  of  151  cubic  inches. 

But  again  obferve,  if  you  pleafe,  this  Experiment,  while  I  pour,  in  vacuo,  FromOiiof 
Oil  of  Tartar^r  deliquium  upon  diddled  Vinegar  ;  what  a  fudden  and  violent 
ebullition  is  hence  produced  !  and  yet  when  we  mix  thefe  two  Liquids  in  the  andVinegerj 
common  Air,  there  is  at  firft  hardly  any  agitation  difcernible  by  our  fenfes  ; 
as  you  yourfelves  have  fo  often  feen,  whilit  I  have  prepared  before  you  the 
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purging  Sale  of  Sennertus.  This,  therefore,  you  will  again  take  notice  of, 
-with  regard  to  the  difference  of  an  Effervefcence  produced  in  vacuo ,  or  in  the 
common  Air.  But  whata  large  quantity  of  Air  is  here  fuddenly  generated? 
and  yet  you  remember,  that  upon  examination  of  Oil  of  Tartar  per  deliquium* 
it  did  not  difeover  any :  And  you  know  likewife,  from  the  Obfervations  of  Mr. 

■  Homberg,  that  Vinegar  is  faturated  with  a  very  fmall  quantity  of  the  Alcali  of 
Tartar  *,  namely,  with  one  14th  part.  'Hijl.  de  V  Acad.  Roy.  des  Scien.  T.  L  p. 
52.  Notwithftanding  which,  however,  they  are  capable  of  producing  fo  much 
Air.  What  mifehief  therefore  would  follow  in  a  human  Body,  if  fuch  a  Va - 
<cuum  fhould  ever  happen  there,  with  the  like  Effervefcencies  in  it !  But  in  pie - 
no,  as  is  evident,  thefe  Effervefcencies  would  be  far  lefs  dangerous.  How  plain¬ 
ly,  likewife,  do  we. difeover,  that  the  preffure  of  the  Atmofphere,  in  order  to 
.apply  and  force  thefe  Bodies  to  one  another,  is  not  at  all  requifite  to  the  pro¬ 
ducing  thefe.Effervefcencies  *,  fince  we  fee  by  Experiment,  that  on  the  contrary, 
they  are  more  impeded  and  reftrained  by  it.  They  rather  arife,  therefore,  from 
fome  peculiar  innate  power  in  thefe  effervefeent  Bodies,  which  is  the  caufe  of 
all  this  their  motion  even  in  vacuo.  And  here,  farther,  we  obferve,  that  by 
means  of  fuch  Effervefcencies,  the  Air  which  was  in  the  Bodies  before  the  Ef¬ 
fervefcence,  is  difengaged,  and  feparated  from  them. 

FrcmOil  of  The  Experiment  which  I  am  now  going  to  make,  is  a  very  dangerous  one, 
-bnof.vi-  and  therefore  requires  the  molt  cautious  management.  We  will  try  what  will 
t jtriol.  1  be  the  confequence  of  mixing  the  beft  Oil  of  Vitriol,  with  the  ftrongeft  Oil  of 
Tartar  per  deliquium  in  vacuo :  And  fince  we  learn  from  the  Obfervations  of 
Mr .Homberg,  in  the  place  laft  cited,  that  eight  parts  of  the  beft  dry  Salt  of 
Tartar  will  be  faturated  with  5  parts  of  Oil  of  Vitriol,  I  fhall  here  make 
life  of  that  proportion.  We  know  very  well  now,  that  in  the  open  Air,  an 
incredible  ebullition  arifes  from  the  mixture  of  thefe  Bodies ;  and  therefore, 
in  the  firft  place,  I  (hall  endeavour,  as  much  as  poflible,  to  draw  out  all  the 
Air  that  is  contained  in  thefe  Liquids,  that  the  aerial  expanfion  may  afterwards 
be  fo  much  the  more  moderate.  And  for  the  fame  reafon,  likewife,  I  have 
chofen  for  this  Experiment,  a  Veflel  twenty  times  bigger  than  would  be  necef- 
fary  to  contain  thefe  Liquors  not  expanded  j  for  there  is  danger,  left  by  the 
ebullition  that  arifes  in  vacuo ,  it  fhould  be  burft  afunder.  And  this  Veflel 
likewife,  in  which  this  Effervefcence  is  to  be  excited,  fhould  be  fet  on  a  large 
flat  glazed  Plate,  left  the  acrid  Liquor,  which  would  corrode  the  Brafs, 
fhould  run  over  and  damage  the  Pump.  With  thefe  cautions,  then,  I  thus  per¬ 
form  the  Experiment.  You  fee  here  under  the  Bell,  upon  the  Air-pump,  thefe 
two  glafs  Veflels,  in  one  of  which  is  the  Oil  of  Vitriol,  in  the  other  the  Oil  of 
Tartar  per  deliquium.  In  the  firft  place,  then,  I  draw  out  all  the  Air  that  can 
be  exhaufted  by  the  Pump.  Whilft  this  is  doing,  you  plainly  fee,  that  no 
Air  at  all  is  come  out  of  the  Oil  of  Tartar,  nor  fo  much  as  one  little  Bubble  is 
produced  in  it.  But  on  the  other  hand,  having  now  exhaufted  a  great  deal  of 
Air,  you  perceive  that  abundance  of  Air  arifes  from  the  Oil  of  Vitriol,  and 
continues  to  pafs  out  of  it  for  a  confiderable  time;,  for  great  numbers  of  large 
Bubbles  are  here  generated,  which  as  you  hear,  make  a  confiderable  noife.  I 
leave  now  this  Oil  of  Tartar,  and  Vitriol  in  vacuo,  for  the  whole  fpaceof  fif¬ 
teen  hours,  that  I  may,  as  much  as  poflible,  extract  aM  their  Air  from  them. 
After  then  they  have  flood  thus  long,  I  mix  this  Oil  of  Tartar  and  Vitriol  to¬ 
gether. 
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gether,  both,  as  any  one  would  imagine,  void  of  Air  \  and  what  is  the  confequence  ? 
Why  there  arifcs,  in  an  inftant,  the  moft  violent  EfFervefcence ;  fuch  a  one  as 
every  way  difperfes  the  conflicting  Particles  through  the  whole  Bell,  and  throws 
them  upwards  with  an  incredible  force.  But  to  what  a  prodigious  degree  at 
the  fame  time  does  the  rarefaction  of  thefe  Liquors  thus  mix’d  together  ex¬ 
tend  itfelf.  Certainly,  they  are  expanded  to  far  more  then  twelve  times  their 
former  bulk,  fo  that  if  we  had  not  been  cautious  in  chufing  a  large  Veffel, 
they  would  have  run  over  the  Brftn  of  it.  Here  now  we  made  ufe  only  of  *  four 
drachms  of  Oil  of  Tartar,  and  a  drachm  and  a  half  of  Oil  of  Vitriol ;  out 
of  thefe  too,  all  the  Air  was  exhaufted  ;  no  Air  appeared  at  all,  except  only  in 
the  Oil  of  Vitriol ;  and  yet  the  Air  produced  by  this  EfFervefcence,  has  depref- 
fed  the  Mercury  from  29  inches  to  124..  Hence,  therefore,  it  appears  very 
clearly,  that  all  the  elaftic  Air,  which  is  contained  in  Fluids,  cannot  be  drawn- 
out  of  them  by  means  of  the  Air-pump,  but  only  fo  much  of  it  as  can  extri¬ 
cate  itfelf  when  it  is  quite  freed  from  the  prefFure  of  the  Atmofphere ;  whilft 
in  the  mean  time  another  part  of  it,  and  that  much  the  greateft,  is  fo  clofely 
united  with  them,  that  it  cannot  be  feparated  in  this  manner,  but  may  be  pro¬ 
cured  from  them  by  means  of  this  EfFervefcence.  The  aCtion  of  the  pneumatic 
Machine  in  this  affair,  therefore,  is  very  much  limited  ;  and  hence  any  body 
would  be  deceived,  who  fhould  imagine,  that  Fluids  would  be  exhaufted  of 
all  their  Air,  by  letting  them  ftand.  24  hours  in  vacuo .  If  again,  we  care¬ 
fully  confider  all  thefe  things  together,  that  have  been  here  propofed,  we  may 
almoft  venture  to  conclude,  that  the  Effervefcencies,  which  happen  in  this  man¬ 
ner,  between  Acids  and  Alcali’s,  arife  principally  from  the  prodigious  re¬ 
ciprocal  attraction  which  there  is  between  thefe  Salts,  by  which,  when  they  are 
placed  at  a  certain  diftance  from  one  another,  they  rufh  together  with  a  mighty 
force,  and  by  this  means  expel  thofe  Corpufcles  which  lie  in  the  middle  be¬ 
tween  them,  and  hinder  their  coming,  into  an  intimate  union  with  one  another. 
Suppofing  this  then  to  be  the  cafe,  then  by  the  violent  excuflion  of  thefe  aerial 
Particles  effected  in  the  very  adt  of  adunation,  the  elaftic  Particles  of  Air,  . 
here  difpofed,  would  beexpell’d,  which  uniting  with  other  like  Particles,  might 
produce  the  ebullition,  agitation,  and  hiffing  noife,  arifing  here  from  the  conti¬ 
nual  difplofions  of  thefe  little  crackling  Bubbles.  And  then  all  the  violent 
motion  that  is  produced  during  the  EfFervefcence,  would  not  be  owing  to  the 
mutual  repulfion  of  thefe  Salts,  but  rather  to  their  reciprocal  efforts  towards  a 
union.  And  for  this  reafon  it  feems  to  happen,  that  all  this  agitation  is  intire- 
ly  at  an  end,  as  foon  as  ever  this  adunation  is  perfedlly  compleated;  whereas, 
fo  long  as  there  remain  any  Salts  not  united,  fo  long  there  likewife  remains  an 
EfFervefcence.  In  this  Experiment  we  fee  likewife,  that  the  Water  is  forced  out 
of  the  interftices,  which  were  between  the  Acid,  and  the  alcaline  Salts  j  for  the 
Oil  of  Tartar,  and  the  Oil  of  Vitriol,  were  both  of  them  liquid  before  their 
mixture  ;  but  after  they  had  been  mixed  together,  and  had  undergone  a  violent 
ebullition,  there  was  produced,  by  this  union  of  their  Particles,  a  white  folid 
Salt  in  the  middle  of  the  Water  that  was  forced  out,  and  an  aqueous  Fluid  im¬ 
pregnated  with  a.  little  diffolved  Salt,  fwam  at  the  top.  It  mult,  however,  be 
confeflfed,  that  the  Salts  fo  generated  by  the  union  of  the  Acid  and  Alcali,  in  ? 


*  This  is  only  in  the  proportion  of  8  to  3,  not  8  to  5,  as  is  mentioned  in  the  beginning  of  the  Expe¬ 
riment  :  Thefe,  however,  our  Author  thinks,  are  the  quantises,  he  made  ufe  of 
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this  Effervefcence,  Hill  contain  Air,  which  is  wonderfully  elaftic,  and  difcovers 
itfelf  plainly  enough  in  other  Experiments.  For  Sea-Sale,  Nitre,  and  vitriolated 
Tartar,  thus  regenerated  from  their  proper  acids  in  the  Alcali  of  Tartar,  if 
they  are  mixed  with  Bole  again,  and  diftilled  in  an  open  Fire  into  their  proper 
acid  Liquids,  produce  a  large  quantity  of  a  very  elaftic  Flatus ,  which  fometimes 
burfts  afundervery  large  and  ftrong  Veffels.  And  hence,  to  perfons  who  have 
frequently  reflected  upon  thefe  things,  the  nature  of  that  violent  and  irreftrain- 
able  Halitus,  or  Vapour,  which  Helmont  the  Elder  called,  the  Gas  Sylvejlre ,  has 
always  appeared  very  wonderful  ;  and  it  has  fometimes  been  doubted,  whether 
all  that  might  be  thus  generated,  would  be  fo  far  of  the  fame  nature,  as 
that  it  ought  to  be  called  by  the  fame  name  of  elaftic  Air  ?  Or  on  the  other 
hand,  whether  Bodies  being  refolved  after  a  certain  manner  into  their  minuteft 
parts,  might  not  have  their  nature  altered,  and,  by  a  real  tranfmucation,  be 
changed  into  this  elaftic  Air,  which  afterwards,  being  again  concreted  with 
other  things,  might  produce  new  folid  Bodies  ?  And  confequently,  whether, 
befides  the  common  elaftic  Air,  there  was  not  in  nature  fomething  elfe  very 
much  refembling  it,  and  yet  not  perfectly  the  fame. 
ffNirre^nd  But  t0  return  to  oul*  Experiments.  Pleafe  to  obferve,  then,  I  put  under  the  Bell, 
iron.  with  the  fame  caution  as  before,  a  Glafs,  with  very  ftrong  Spirit  of  Nitre,  and 
then  exhauft  the  Air  as  carefully  as  poftible,  and  you  fee  now,  which  is  furprizing, 
that  this  Spirit  of  Nitre,  though  all  the  Air  is  exhaufted,  fcarcely  caufes  any 
ebullition  in  vacuo ,  neither  did  it  whilft  the  Air  was  drawing  out ;  whereas,  in 
the  former  Experiment,  Oil  of  Vitriol,  which  is  more  acid  than  Spirit  of  Nitre, 
yielded,  from  the  fame  caufe,  a  large  quantity  of  Air.  There  feems,  therefore, 
fomething  extraordinary  to  obtain  in  this  cafe,  which  appears  to  be  ftillfo  much 
more  wonderful,  as  Spirit  of  Nitre,  as  foon  as  ever  the  Veffel  is  open,  and  the 
Air  comes  at  it,  emits  very  volatile  Fumes,  and  thofe  pretty  aeftive  ones  too  ; 
whereas  pure  Oil  of  Vitriol,  in  the  open  Air  remains  without  any  fuch  altera¬ 
tion.  Let  the  caufe,  however,  of  this  Phenomenon  be  what  it  will,  let  us  fee 
now  what  will  be  the  confequence  of  throwing  into  this  Spirit  of  Nitre,  thus 
in  vacuo,  a  grain  or  two  of  the  Filings  of  Iron.  You  fee,  then,  what  an 
enormous  ebullition  is  hence  produced,  and  what  a  quantity  of  very  red,  denfe 
Fumes  diffufe  themfelves  through  the  whole  Receiver.  And  at  the  fame  time 
obferve,  what  an  incredible  fwelling  and  puffing  up  there  is  of  fo  fmall  a  matter, 
now  it  is  thus  rarefied,  together  with  an  explofive  Fulmination,  fo  ftrong,  as 
to  make  one  afraid,  that  the  Veffels  would  burft  afunder.  But  what  is  moft  of  all 
remarkable  in  this  Experiment  is  this,  that  there  is  indeed  an  elaftic  Air  immediately 
generated,  but  yet  not  with  that  power  of  deprefling  the  Mercury,  nor  confequently 
in  fuch  plenty,  as  feems  to  anfwer  tofo  great  an  ebullition,  fo  violent  a  fulmina¬ 
tion,  and  to  fuch  denfe,  red,  and  agitated  Fumes.  But  you  obferve,  now,  every 
thing  grows  quiet  the  very  inftant  1  let  in  the  Air,  and  the  mafs  is  no  longer 
inflated,  but  reduced  almoft  to  nothing.  Thus  then,  Gentlemen,  you  have  feen 
two  Experiments,  by  which  it  has  appeared,  that  the  greateft  and  moft  violent 
explofions  of  Bodies  may  happen,  without  a  proportional  concourfe  or  pro¬ 
duction  of  elaftic  Air;  namely,  the  Experiment  where  the  Water  boiled  in 
the  inverted  Vial,  and  this,  where  Spirit  of  Nitre  fulminates  with  Iron  :  A  cir- 
cumftance  certainly  worth  the  mature!!  consideration. 
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But  give  me  leave  to  mention  yet  one  more  Experiment,  which  was  for-  F,om  sp;Hc 
merly  made,  nor  is  to  be  attempted  again  without  a  great  deal  of  caution.  You  oiiolTcw- 
have' an  account  of  it  in  the  Philofopb.  TranfaEl.  No.  213.  p.  212.  and  it  was  'ways, 
thus  performed :  Upon  the  Air-pump  was  placed  a  glafs  Beil,  6  inches  wide  and  8 
inches  high'.  Under  this  wasfet  half  a  drachm  of  Spirit  of  Nitre,  in  a  little  Veffel,  and 
a  drachm  of  diftill’d  Oil  of  Caraway-feeds  in  another,  and  then  as  much  Air  as 
poflible  was  exhaufted.  Thefe  Liquors  were  then  mixed  together  in  vacuo ;  and  in 
an  inftant  the  whole  Bell  was  thrown  up  into  the  Air,  and  the  mixture  wasfet  on 
fire.  From  a  drachm  and  a  half,  therefore,  of  Liquids,  an  Air  was  here  pro¬ 
duced,  which  forced  up  468  pound  weight,  with  a  very  great  force.  Nor  did  it 
by  this  means  appear  accurately,  how  much  more  weight  it  might  have  raifed  ; 
fince  it  tofs’d  up  the  whole  Bell  with  fo  violent  a  motion.  And  yet  all  the  Air 
which  was  both  in  the  Spirit  of  Nitre,  and  the  Oil  of  Carraway-feeds,  was 
drawn  out  by  means  of  the  Air-pump.  But  this  power,  or  if  you  will,  elaftic 
Air,  was  produced  in  an  inftant,  without  any  fucceffion  of  time  :  And  fince  the 
whole  Receiver  that  very  moment  was  filled  with  Flame  *,  hence  the  Air,  by 
virtue  of  this  Fire,  being  fo  much  the  more  expanded,  acquired  fo  much  the 
greater  force,  and  thus  aCted  both  by  its  fpring,  and  the  rarefaction  from  the 
Heat,  together.  This  force  therefore  could  hardly  by  any  method  be  brought 
to  a  calculation,  unlefs,  perhaps,  by  gradually  increafing  the  fize  of  the  Re¬ 
ceiver,  till  the  column  of  the  Atmofphere  prefiing  upon  its  furface,  fhould  at 
laft  be  greater  than  the  force  of  the  explofion  fhould  be  able  to  elevate ;  for 
then  in  the  laft  elevation,  you  would  have  the  weight,  which  the  eifervefcent 
matter  would  but  juft  be  able  to  raife,  or  be  pretty  nearly  equal  to.  And  to 
prevent  the  Bell’s  being  broke  by  its  rifing  and  falling  down  again,  there  may 
be  faften’d  a  cord  to  the  top  of  it,  which  running  over  a  Pulley,  may  be  kept 
nearly  upon  the  ftretch,  by  means  of  a  fmall  weight  hanging  at  the  other 
end. 

I  fhould  now  inquire  into  the  laft  method  by  which  Art  and  Nature  produce  Elaftic  Air 
an  incredible  quantity  of  very  elaftic  Air,  called  by  Van  Helmont  the  Gas  j£°^%dodiel 
Sylvejlre  •,  namely,  by  combuftion,  or  an  agitation  caufed  folely  by  Fire.  This  by  Fire.  - 
ufually  obtains  in  fermentation,  putrefaction,  diftillation,  and  combuftion.  But 
this  is  a  very  fruitful  fubjeCt,  and  of  a  vaft  extent.  The  wonderful  expanfive 
force  of  a  fermenting  Vegetable  appears  to  every  one’s  obfervation,  in  Malt 
Liquor  put  up  into  Bottles  before  it  has  done  working.  That  putrefying Sub- 
ftances  generate  a  great  deal  of  fuch  Aii*,  the  illuftrious  Boyle  has  exprefly" 
demonftrated.  Van  Helmont  too,  before  this,  had  informed  the  World,  that  in  the 
diftillation  of  crude  Tartar  inVeffels  accurately  luted,  theVeffels,  tho’  very  ftrong 
and  capacious,  were  burft  to  pieces.  And  in  the  diftillation  of  Flefh,  Bones, 
or  the  Humours  of  Animals,  managed  with  the  utmoft  caution,  unlefs  there  be 
fome  crack  open,  or  the  Receiver  is  very  large,  do  not  the  Vefiels  burft  afun- 
der  ?  Not  to  mention  the  diftillation  of  Nitre,  Salt,  Vitriol  and  Alum,  in 
which  are  produced  an  incredible  quantity  of  elaftic  Vapours,  which  by  their 
violence  often  caufe  the  lofs  of  the  Veffels,  contents,  and  labour,  and  frequently 
prove  very  dangerous  to  the  Operator.  In  thefe  different  ways  then,  which, 
however,  all  agree  in  this,  that  they  aCt  by  the  afliftance  of  Fire,  it  evident¬ 
ly  appears,  that  this  elaftic  Air  concurs,  as  a  pretty  confiderable  and  remark¬ 
able  conftituent  part  in  the  compofition  of  almoft  all  kinds  of  Bodies,  Or  if 
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any  one  yet  doubts  of  it,  this  certainly  he  muft  readily  acknowledge,  that  by 
the  adtion  of  Fire  there  is  fomewhat  feparated  from  every  known  Body,  which 
after  fuch  feparation,  is  fluid,  elaftic,  compreflible  by  Weight,  and  contracti¬ 
ble  by  Cold,  and  again  expanding  itfelf  by  Heat,  and  when  it  is  freed  from  the 
caufe  that  compreffes  it.  But  as  for  that  part  of  the  Air,  now,  which  when  fepa¬ 
rated  from  all  the  reft  that  are  mixed  with  it,  we  call  the  elaftic  part  of  the 
Air,  we  know  nothing  of  it  befldes  the  properties  juft  enumerated.  By  Fire, 
therefore,  at  leaft,  elaftic  Air  is  always  feparated  from  thofe  Bodies ;  and  con- 
fequently,  fuch  a  matter  was  in  them  before,  though  whilft  it  was  lock’d  up 
there,  it  did  not  produce  the  effects  of  Air ;  but  as  foon  as  ever  any  of  its  Par¬ 
ticles  are  feparated  from  them,  and  united  with  others,  then  it  immediately  re¬ 
turns  to  its  former  genius  of  elaftic  Air,  and  remains  fuch,  till  it  is  fome  how 
or  other  again  divided  into  its  diftindt  Elements,  and  united  with  other  non¬ 
aerial  Particles,  with  which  it  may  for  a  time  be  concealed,  grow  together,  and 
form  one  mafs  :  Tho’  even  in  this  ftate,  it  ftiil  fo  far  retains  its  priftin  na¬ 
ture,  that  it  will  again  become  perfect  Air  as  foon  as  ever  it  is  difengaged 
from  this  entanglement,  and  the  aerial  Elements  come  into  union  with  one 
another.  In  all  thefe  cafes,  therefore,  Air  is  immutable  ;  becoming,  after  its 
feparation  from  Bodies,  what  it  was  before  it  was  united  to  them  ;  and  being 
able,  when  *tis  freed  by  refolution,  to  return  again,  by  concretion,  into  the 
fame  Body,  from  which  it  was  feparated.  This  refolution  and  compofition 
appears  by  no  Art  more  clearly,  than  the  chemical  one.  I  (hould  now  there¬ 
fore  give  you  fome  inftances  of  both  kinds,  as  I  have  formerly  in  this  Ela- 
boratory  made  a  great  many  Experiments  to  this  purpofe:  But  having  feen,  and 
to  my  advantage  perufed,  a  very  elaborate  treatife,  publifhed  about  two  years 
ago  by  the  farpous  Dr.  Steph.  Hales0  called  Vegetable  Statics ,  in  the  fixth  chap¬ 
ter  of  which  lie  has,  with  very  great  labour  and  accuracy,  given  an  elegant 
account  of  his  Experiments,  which  illuftrate  this  Affair,  and  in  fnort  quite  corn- 
pleat  it,  I  chufe  rather  to  refer  you  to  that  work,  which  will  give  you  a 
plain  View  of  Nature,  as  difcovered  by  Art. 

Permit  me  now,  then,  Gentlemen,  to  put  an  end  to  this  Difcourfe  upon  Air; 
in  which  I  have  principally  endeavoured  to  fhew,  how  neceffary  the  knowledge 
or  Natural-Philofophy  is  to  a  perfon  who  would  make  himfelf  mafter  of  the 
chemical  Art ;  and  confequently,  how  neceffary  it  is  likewife  to  be  acquainted 
with  all  the  Arts  by  which  Natural-Philofophy  is  promoted.  Without  thefe 
helps  the  Chemift  is  continually  falling  into  errors  himfelf,  as  well  as  deceiving 
others,  whilft  he  miftakes  the  true  caufes  of  things,  and  afligns  falfe  ones  in 
their  room  ;  whereas  if  he  is  fufficiently  furnilhed  with  thefe,  he  has  paved  a  way 
by  which  he  may  readily  arrive  at  the  true  knowledge  of  Nature. 
wnSng  ^  Aiall  only  a<^’  therefore,  the  few  following  Corollaries,  and  fo  conclude, 
the  Air,  for  In  every  chemical  operation  we  are  engaged  in,  the  Bodies  to  be  examined 
cheafauf  unc^er  their  various  changes,  are  expofed  to  this  Air,  of  which  we  have  been 
treating.  All  thofe  Bodies  therefore,  and  all  thofe  Operations,  whilft  they  are 
directed  by  the  Chemift,  according  to  the  rules  of  his  Art,  muft  at  the  fame 
time  undergo  whatever  the  Air,  by  being  applied  to  them,  is  capable  of 
effe&ing  upon  them.  When  the  Chemift  therefore  goes  about  to  compute  the 
effects  of  his  Art,  he  muft  always  likewife  have  a  very  particular  regard  to  the 
adtion  of  the  Air,  and  what  fhare  that  has  had  in  the  Operation  ;  which  how- 
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ever  is  but  very  feldom,  and  very  (lightly  attended  to.  I  have  fubjoined  there¬ 
fore  to  every  property  of  the  Air,  which  we  have  been  confidering,  th^  pecu¬ 
liar  effedts  which  properly  depend  upon  it.  I  fhall  now.  with  your  leave  re¬ 
peat,  in  a  very  few  words,  thofe  things  which  the  Air  performs  by  the  concur¬ 
rence  of  all  its  powers  together.  In  the  firft  place,  then,  it  encompaffes,  is  in 
contadl  with,  confines,  and  comprefles  all  Bodies,  infinuates  itfelf  into  their 
pcr.ctrable  paflages,  and  being  received  into  them,  it  there  exerts  all  its  power, 
as  well  upon  folid  Bodies,  as  fluid  ones.  In  the  fecond  place,  being  by  its  gra¬ 
vity  determined  upon  thofe  Bodies,  and  being  at  the  fame  time  divifible  by  its 
fluidity,  whilft  it  thus  infinuates  itfelf  by  its  minuted  Elements,  it  meets  with 
Bodies  there,  to  a  union  with  which  it  has  a  natural  tendency,  and  hence  unites  its 
Elements  with  them,  lofes  its  Fluidity  and  its  fluid  Elafticity,  and  remains  there 
clofely  confined,  till  by  Effervefcence,  Fermentation,  Putrefaction,  or  Fire,  it 
is  again  fee  at  liberty.  In  the  mean  time,  however,  by  virtue  of  the  other  Par¬ 
ticles  which  it  contains  in  it,  it  brings  about  an  infinite  number  of  effects.  In 
the  third  place,  it  performs  particularly  the  office  of  intermixing  Bodies  very 
intimately  with  one  another,  whilft  by  fuch  weight,  and  fuch  perpetual  velocity 
of  motion,  like  the  mechanical  Peftil,  it  puts  them  in  motion,  and  rubs,  and 
mingles  them  together,  producing  after  this  manner  very  Angular  effects^  not 
eafily  accompliffied  by  any  other  means :  This  the  ancientAlchemifts,  Van  Helmont , 
in  particular,  was  well  apprized  of,  and  made  ufe  of  it  to  very  valuable  pur- 
pofes;  as  you  will  fee,  if  you  confult  him  p.  151.  §45.  334.  §.  84.  and  in  a 
great  many  other  places.  And  indeed  if  we  expert  to  meet  with  the  famefuc- 
cefs  in  a  place  void  of  Air,  or  where  the  Air,  by  reafon  of  the  height  of  the 
place  from  the  Earth,  is  pretty  light,  or  rare,  our  labour  will  be  all  in  vain. 
How  evidently  does  this  appear  in  the  combination  of  diftilled  Oil  of  Turpen¬ 
tine  with  Salt  of  Tartar  ?  How  eafily  is  this  performed  in  an  open,  heavy  Air, 
whilft  in  very  high  places  it  is  not  to  be  effected  ?  And  in  the  defascation  of  Salt 
of  Tartar  by  the  Air,  the  fame  thing  appears  as  clearly.  Of  confequence, 
therefore,  in  the  fourth  place,  it  determines  and  applies  the  aeftion  of  one  Body 
to  another.  For  all  things  which  are  heavier  than  the  Air,  are  compreffed  by 
the  Air,  which  refts  upon  them,  and,  as  we  obferved  in  the  laft  article,  are 
moved  by  its  motion,  and  intimately  mixed  together.  Hence,  therefore,  if 
among  thefe  Bodies  there  are  any  which  acquire  fome  particular  vertues  by  com¬ 
ing  into  eontadt  with  one  another,  then  thefe  vertues  will  by  this  means  be  ex¬ 
cited  by  the  Air,  and  difeover  themfelves  by  their  effedts.  And  hence  it  comes 
to  pafs,  that  there  are  many  difiblvents,  which  in  the  vacuum  of  Mr.  Boyle  hard¬ 
ly  difeover  any  corroding  quality ;  though  if  the  Air  is  let  in  upon  them,  it 
becomes  manifeft  immediately.  This  Mr.  Boyle  himfelf  remarks  in  the  Filings 
of  Copper  mixed  with  the  alcaline  Spirit  of  Sal-Ammoniac ,  and  in  Vinegar 
applied  to  Copper  and  Iron,  in  vacuo.  But  it  appears  likewife,  in  almoft  eve¬ 
ry  inftance,  that,  by  the  preflure  of  Bodies  upon  one  another,  mechanical 
powers  are  brought  into  adtion  *,  and  that  they  ceafe  again,  as  foon  as  ever  this 
preflure  is  removed.  A  Diamond  will  not  cut  Glafs,  unlefs  it  be  preffed 
againft,  and  moved  upon  it.  Attrition  begets  no  Heat,  if  Bodies  are  not  forci¬ 
bly  compreffed  together.  This  appears  no  where  more  evident,  than  in  Papin’ s 
Digefter.  Here  the  Bones  of  an  old  Ox,  for  inftance,  with  fome  Water  and 
Air,  are  fo  clofely  included  in  a  Copper  Cylinder,  that  no  Air  or  Water  can 
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by  any  means  pofilble  make  its  way  out.  Fire  is  then  applied  till  the  Water 
boils.  The  Air  therefore  acquires  a  power  of  expanding  itfelf  proportional  to 
the  applied  Heat;  and  fo  likewife  does  the  Water.  Hence  the  prelfure  of  the 
Air  and  Water  upon  the  Bones,  ir.uft  be  exceeding  great.  In  the  mean  time  too, 
the  Air  and  Water,  within  this  Veffel,  are  moved  againftone  another,  and  up¬ 
on  the  Bones  with  an  incredible  velocity  ;  and  by  this  means,,  within  a  few  mi¬ 
nutes,  the  Bones  are  foftned,  and  converted  into  a  vifcid  Liquid,  or  into  a  foft, 
tender  Mafs,  very  readily  yielding  to  the  knife.  In  the  Fahrenheitian  Experi¬ 
ments,  formerly  mentioned,  it  appeared,  that  when  the  Atmofphere  was  made 
but  one  tenth  part  heavier,  the  Water  immediately  took  in  more  Fire  before  it 
would  boil.  What,  now,  could  be  the  caufe  of  this,  but  the  Atmofphere’s 
prefling  the  parts  of  the  Water  more  clofely  together  ?  In  the  fifth  place,  the 
Air,  confidered  all  together,  is  the  occafion  that  hardly  any  Body  continues  at 
reft;  becaufe  this,  by  the  fmalleft  alteration  of  Heat,  is  immediately  expand¬ 
ed  or  contracted,  and,  confequently,  fuffers  a  reciprocal  ofcillation :  But  thefe 
changes  of  Heat  and  Cold  are  perpetually  happening  ;  and  hence  there  muft  of 
confequence  be  a  perpetual  agitation  in  the  Air.  This  appears  likewife  evident, 
from  the  continual  variation  of  its  weight ;  for  Barometers  fet  in  a  very  oblique 
pofirion,  and  thus,  upon  the  leaft  difference  in  theweight  of  the  Air  running  through 
a  large  Space,  have  been  obferved  to  be  almoft  always  in  motion.  But  fince  two 
inches  of  Mercury  are  equal  to  23,800  inches  of  common  Air  ;  hence,  upon  the 
fmalleft  variation  in  the  Barometer,  the  Air  immediately  runs  through  *  23,800 
times  the  fame  fpace.  As  therefore  the  Mercury  in  this  refpedl  never  refts  at 
the  fame  Altitude,  we  difcover  how  much  lefs  the  Atmofphere  remains  of  the 
fame  weight.  And  fince  this  Air  infinuates  itfelf  between  Bodies,  and  into  their 
Pores,  it  feems  certainly,  with  regard  to  thefe,  to  have  the  nature  and  power 
of  a  perpetual  mover.  Hence,  perhaps,  it  comes  to  pafs,  that  all  the  principal 
Op  erations  of  Nature  are  brought  about  in  the  common  Air,  but  will  not  proceed, 
in  an  exhaufted  Receiver.  Fermentable  pafts,  duly  prepared,  and  difpofed 
in  the  vacuum  of  Mr.  Boyle,  will  not  ferment  there  though  they  are  adled  upon 
by  a  proper  Heat,  but  difeharging  their  Air,  remain  unchanged.  The  parts 
of  Animals,  which  very  readily  putrefy,  being  fhut  up  in  the  like  vacuum ,  and 
freed  from  their  exhaling  Air,  do  not  after  wards  putrefy,  tho’  they  are  kept  warm. 
The  fame  thing  is  likewife  true  in  your  Summer  Fruits,  which  being  fet  in  vacuo , 
puff,  tm\i  a  Flalus ,  and  then  remain  at  reft.  So  that  the  parts  of  Animals,  Vegetables 
and  Foflils,  being  here  included  without  Air,  feem  to  undergo  very  little  alteration. 
In  the  fixth  place,  this  Air  feems  always  to  contain  in  it  fuch  Particles  as  are  fit, 
by  their  application  and  motion,  to  perform  the  office  of  a  Menflruum  upon  all 
Bodies  whatever:  For  as  it  contains  and  carries  along  with  it  almoft  all  kinds 
of  Bodies,  in  a  ftate  of  folution,  it  can  fcarce  poffibly  happen,  but  that  by  the 
fuccefllve  application  of  fuch  a  variety,  certain  particles  will  be  fometimes  ap¬ 
plied,  which  are  proper,  as  a  Menflruum ,  to  diffolve  every  kind  of  Body.  And 
in  this  refpedt  it  may  be  laid  to  perform  the  office  of  an  univerfal  Menflruum. 

*  This  in  the  original  is  13,800.  which  our  author  fays  Ihould  be  23,8005  but  it  kill  does  not 
appear  to  me  to  be  right ;  for  fince  the  fpecific  gravity  of  Mercury  to  Air  is  as  x  1 ,900  to  1 .  fuppofing 
Water  to  Air  as  850  to  1,  and  Mercury  to  Water  as  14  to  1,  hence  the  Air,  I  think,  will  run  only 
1 1,900  times  the  fame  fpace  as  the  Mercury  does.  This  I  could  not  mention  to  the  learned  author, 
when  I  wrote  to  him  firft,  becaufe  I  did  not  know  how  he  would  alter  the  original  ;  nor  did  I  take 
notice  of  it  afterwards,  till  it  was  too  late  to  write  to  him  again. 
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It  is  very  certain,  there  is  neither  Metal,  nor  Semi- Metal,  which  may  not,  fooner 
or  later,  he  diflolved  in  the  Air,  and  by  the  Air,  and  converted  into  its  proper 
Calx.  Gold,  indeed,  Silver  and  Antimony,  are  lefs  diflbluble  there,  and  with 
more  difficulty,  becaufe  they  are  hardly  diffolved,  except  by  Mercury,  Spiric 
of  Salt,  or  Spirit  of  Nitre  ;  but  thefe  rarely  float  about  in  the  open  Air;  and 
hence  it  comes  to  pafs,  that  thefe  Foflils  are  not  often  diflolved  there.  If  Gold 
and  Silver  Yeflels,  however,  ^re  for  a  confiderable  time  expofed  to  the  Air  in 
a  chemical  Elaboratory,  where  Spirit  of  Salt,  or  Nitre,  or  Aqua  Regia  are 
preparing,  thefe  volatile  Acids,  very  eafily,  fo  affedt  the  polifh’d  Surfaces  of  the 
Metals,  as  to  corrode  them,  and  turn  them  into  a  Flos,  or  Mould,  peculiar  to 
each,  and  then  into  a  Calx.  In  all  other  Bodies  this  diflolution  happens  much 
more  frequently,  as  being  much  eafier.  But  not  only  thefe,  but  an  infinite 
number  of  other  things  may  be  effeded,  by  thofe  Corpufcles,  which  the  Air 
always,  or  fometimes,  at  leaft,  carries  along  with  it.  For  by  this  means  it 
difcQvers  Bodies  that  before  lay  concealed,  and  conceals  others  that  before  were 
manifeft  ;  it  makes  acrid  the  foft,  and  fofcens  the  acrid  ;  it  fixes  the  volatile, 
and  renders  volatile  the  fixed ;  and  it  produces  colours,  and  deftroys  them  :  But  of 
thefe  things  there  is  no  end.  Infhort,  therefore,  you  may  learn  from  hence,  that  it 
often  happens  that  the  very  lame  objedt,  treated  exadtly  in  the  fame  manner,  fhall 
have  very  different  effedts,  if  it  is  managed  in  a  different  Air.  In  every  account,  there¬ 
fore,  of  chemical  operations,  a  particular  regard  muff  be  had  to  the  Atmofphere, 
in  which  they  are  performed  ;  fince  otherwife  the  event  may  very  much  deceive 
the  operator,  without  his  being  in  the  leafl;  aware  of  it.  In  any  chemical  pro- 
cefs  it  is  impoflible  the  iflfue  Ihould  be  the  fame  in  a  different  Air,  where  it 
happens,  that  the  Air  has  any  confiderable  influence  upon  it.  And  finally,  how 
great  the  effedt  of  the  Air  is,  whilft  it  has  free  power  of  concurring  with  Fire 
towards  the  changing  of  Bodies,  we  have  already  obferved  in  the  hiftory  of 
Fire.  Camphire  melted  in  a  Vefiel  upon  the  Fire,  and  fo  inclofed,  that  the 
Air  cannot  come  at  it,  alcends,  is  purged  of  its  impurities,  and  remains  per¬ 
fect  Camphire,  purer  than  it  was  before:  But  if  while  the  Fire  thus  ads  upon 
it,  there  is  a  free  admiflion  of  the  Air  to  it,  it  is  confumed,  producing  a  Flame, 
which  burns  even  in  Water,  and  fends  forth  thick,  black  Vapours,  convertible 
into  a  very  black  Soot.  Sulphur  fublim’d  by  the  Fire,  remains  always  Sul¬ 
phur,  if  the  free  Air  cannot  enter  the  Veflels  in  which  the  Sublimation  is  made: 

But  if  the  Air  once  comes  to  it,  it  is  immediately  converted  into  Flame,  and 
an  acid  Liquor.  Thus  then  we  may  finifh  what  we  had  to  offer  concerning  the 
Air,  for  the  fervice  and  advancement  of  the  Chemical  Art. 

Of  W  A  T  E  R. 

As  of  all  Bodies  that  lie  continually  before  us,  Water  is  the  commoneff,  The  Nature 
falling  perpetually  under  the  obfervation  of  our  fenfes,  and  being  made  ufe  of 
for  moft  of  the  purpofes  of  Life,  hence  it  comes  to  pafs,  that  every  one  is  be’ unde** 
ready  to  imagine,  that  he  perfedly  underffands  its  nature.  Thofe  perfons,  how-  ftood* 
ever,  who  have  enquired  into  it,  with  the  greateft  care,  have  fcarcely  found 
any  thing  among  natural  Bodies  which  it  is  more  difficult  to  form  a  right  no¬ 
tion  of.  And  the  caufe  of  this  difficulty  lies  chiefly  in  this,  that  it  is  fo  ex¬ 
ceeding  hard  a  matter  to  feparate  Water  from  other  Bodies,  or  other  Bodies 
from  Water.  For  this  Element  mixes  icfelf  with  all  the  Subftances  that  come 
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under  the  examination  of  the  Chemids,  and  refides  in  fuch  a  manner  in  the 
Air,  in  which  all  chemical  Operations  are  performed,  that  it  is  fcarce  poflible 
to  fecure  any  thing  from  it.  Hartfnorn,  after  it  has  been  kept  for  half  a  Centu¬ 
ry,  and  is  grown  fo  dry,  that  a  Stone  itfelf  is  not  dryer,  and  fo  hard,  that  it 
refills  a  File  more  than  Iron,  if  it  is  diftilled  with  a  flrong  Fire  in  a  dry  Glafs, 
will  yield  a  Spirit ;  and  if,  according  to  Art,  you  accurately  feparate  from 
this,  both  the  Oil,  and  the  Salt,  you  will  procure  a  good  deal  of  Water.  Stones 
too,  and  Bricks,  if  they  are  reduced  to  powder,  and  expofed  to  the  Fire,  in 
the  dried  Veffels,  always  afford  fome  Water-,  nay,  to  the  Water,  as  a  Gluten 
by  which  they  are  held  together,  they  even  owe  their  being  what  they  are. 
What  can  be  more  evident  than  this  ?  If  fat  Potters  Earth  is  expofed  a  good 
while  to  the  fcorching  Heat  of  the  Sun,  it  is  converted  into  troublefome  vola¬ 
tile  Dud,  which  is  eafily  blown  about  with  the  lead  Wind,  and  never  grows 
together  again,  fo  long  as  it  is  kept  dry  and  yet  if  you  work  it  with  Wa- 
^-ter,  it  becomes  a  dudtile  Pade,  and  when  it  is  burnt,  becomes  a  hard,  do- 
ney  Subdance.  Of  the  Air’s  always  containing  Water,  and  applying  it  to 
the  Bodies  that  are  placed  in  it,  I  have  treated  already.  The  Air  without 
all  difpute  is  always  full  of  Water  in  motion,  as  one  may  fee  evidently,  in¬ 
deed,  in  the  following  pretty  Experiment.  If  in  the  fummer  time,  when  the 
Air  is  exceeding  hot  and  dry,  you  expofe  to  it  a  piece  of  Ice,  jud  taken  out 
of  an  Ice-houfe,  there  will  prefently  appear  a  Vapour  about  it;  and  if  you 
hold  your  hand  very  near  it,  you  will  then  perceive  a  Steam  betwixt  that 
and  your  hand  ;  thus  both  indances  evidently  demondrating  that  the  Water, 
which  before  being  equally  difperfed  through  the  Air,  did  not  appear,  does 
now,  being  condenfed  by  the  Cold,  difcover  itfelf  in  a  vifible  form.  If  in 
the  fummer  time  you  pour  Water  into  a  large  Glafs  Veffel,  that  is  perfectly 
dry  on  the  outfide,  it  will  dill  continue  fo  ;  but  if  you  take  f  of  its  weight 
of  Sal- Ammoniac ,  reduced  to  Powder,  and  very  dry,  and  mix  it  with  the 
Water  the  whole  external  Surface  of  the  Glafs  will  be  immediately  covered  with 
a  Dew,  which  will  foon  run  down  in  drops.  This  you  underdand,  to  be 
fure,  arifes  from  the  Water,  which  before  was  by  the  fummer  Heat  diffufed 
through  the  Air,  but  is  now  by  the  fudden  Cold  forced  to  unite,  and  form  a 
Vapour,  Dew,  and  Water;  jud  in  the  fame  manner  as  ones  Breath,  which 
does  not  appear  in  the  Summer,  difcovers  itfelf  in  the  Winter  in  form  of  a 
Vapour.  By  thefe  then,  and  infinite  number  of  other  indances,  it  is  certainly 
demondrated,  that  the  Air  has  always  Water  in  it,  and  therefore  that  it  is  im- 
poffible  to  keep  Bodies  that  are  placed  in  it  free  from  Water.  But  now,  if 
Water,  is  feparated  with  fo  much  difficulty  from  Air ;  fo  on  the  other  hand, 
many  other  Bodies  are  not  feparated  with  lefs,  from  Water,  fo  as  to  leave  one 
fure  that  one  has  pure,  fimple,  elementary  Water.  Who  then  will  venture  to 
affirm,  that  he  is  pcffeffed  of  pure  Water?  Or  who  can  pretend  to  fhow  it 
perfectly  unmixed  with  any  thing  elfe?  Every  body  knows,  that  there  are 
infinite  numbers  of  Bodies,  and  that  as  well  compound  as  fimple,  which  may 
be  diffolved  fo  intimately  in  Water,  that  they  fhall  not  difcover  the  lead  fign 
of  their  being  there.  Cudom,  indeed,  which  fixes  the  meaning  of  Words, 
calls  the  Liquor  thus  adulterated,  Water;  but  certainly,  in  a  philofophical  7 
fenfe,  it  is  very  far  from  being  fo.  But  farther,  if  we  examine  its  peculiar 
nature  yet  more  nicely,  we  fhall  find,  that  mod  of  its  properties,  and  that  its 
principal  ones  too,  it  poffeffes  in  common  with  other  Fluids,  and  hence  again 
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ic  will  be  fo  much  the  more  difficult  to  find  out  fuch  a  charafler  of  Water 
as  ffiall  perfectly  diftinguiffi  it  from  every  other  Fluid  whatever. 

If  a  Perfon,  however,  would  in  a  philofophical  manner  inquire  into  the  na-  its  charac- 
tureof  Water,  he  muft  have  fome  certain  character  by  which  he  may  define  *re’. 
that  Water,  concerning  whofe  genius  he  is  making  his  inquiry  :  For  this,  for  be  found  out. 
the  prefent,  will  ferve  to  diftinguiffi  it  from  all  other  Bodies;  and  when  af¬ 
terwards  all  its  properties  are  difcovered,  they  muft  then  be  referred  to  the  thing 
thus  diftinguiffied. 

Following  this  method,  therefore,  by  Water  we  mean  a  Liquor,  very  fluid, 
inodorous,  infipid,  pellucid,  and  colourlefs,  which  in  a  certain  degree  of  Cold, 
freezes  into  a  brittle,  hard,  glafly  Ice  ;  for  thefe  marks  every  body  knows 
point  out  Water.  If,  therefore,  fuch  a  fluid  as  this  could  be  readily  procured 
perfectly  free  of  every  other  Body,  then  the  examination  of  Water  Chemically, 
Hydroftatically,  Hydraulically,  Mechanically,  and  Philofophically,  would  be 
very  eafy ;  for  in  this  cafe  we  ffiould  be  abfolutely  fure,  that  whatever  we  dif¬ 
covered  by  thefe  helps,  would  belong  truly  to  the  nature  of  Water,  as  upon 
fuppofition  there  would  be  no  Body  in  it  to  which  it  could  be  referred  ;  where¬ 
as,  if  there  are  other  Bodies  mixed  with  it,  we  ffiall  be  always  in  doubt,  to 
which  of  thofe  any  property  we  obferve  belongs,  and  ought  to  be  attributed. 

But  it  is  abfolutely  impoffible  ever  to  have  Water  quite  by  itfelf,  becaufe,  Wh’ch  « 
fo  long  as  it  fubfifts  in  the  form  of  Water,  it  has  always  Fire  in  it,  which  can  biriiwayT* 
never  leave  it,  nay,  and  is  always  in  it  in  a  large  quantity  ;  for  as  foon  as  ever  contains  a 
the  Fire  in  it  is  fo  diminiffied,  that  it  comes  to  the  degree  32  in  Fahrenheit's  |°°d>dcalof 
Thermometer,  the  Water  continues  Water  no  longer,  but  becomes  a  very  dif¬ 
ferent  Body  from  what  it  was  before,  that  is  to  fay,  Ice.  But  in  that  degree  of 
Cold,  there  remain  a  great  many  Bodies  ftill  fluid,  which  will  congeal  in  a 
greater.  Nay,  if  the  Heatjs  decreafed  73  degrees  below  this  freezing  point, 
even  in  that  intenfe  Cold,  neither  Alcohol,  nor  Mercury,  lofe  their  fluidity. 

From  thefe  Obfervations,  therefore,  it  evidently  appears,  that  a  great  deal  of 
Fire  is  necefiary  to  prevent  its  being  converted  into  Ice.  Certainly,  between 
the  ftate  of  Water  juft  beginning  to  freeze,  and  the  fame  made  as  warm  as 
the  Blood  of  a  Man  in  health,  there  is  a  lefs  number  of  degrees,  than  between 
the  fame  ftate,  and  the  greateft  obferved  Cold ;  as  in  the  former  cafe  there  is 
only  58,  in  the  latter  73. 

But  all  Water  is  conftantly  expofed  to  the  Air,  which  enters  into  it  in  a  cer-  An*  isren- 
tain  quantity,  as  has  already  appeared.  And  there,  likewife,  it  was  obferved, 
that  the  Air  abounds  with  the  Particles  of,  perhaps,  all  volatile  Bodies.  It  and  its  con* 
is  impoffible,  therefore,  but  that  the  Air  ffiould  continually  mix  both  itfelf,  and  tentSf 
its  contents,  with  the  Water,  which  by  this  means  will  be  rendered  impure,  and 
be  conftantly  receiving  from  it  different  Particles.  This,  perhaps,  appears  by 
no  Experiment  more  evident,  than  by  the  examination  of  Rain  Water,  which 
comes  from  the  upper  regions,  when  after  a  long  drought  there  happens  Thun¬ 
der,  with  very  large  Showers ;  for  if  the  Rain-water  is  catch’d  at  fuch  a  time, 
it  is  found  to  abound  with  great  variety  of  Bodies,  as  the  Chemifts  have  often 
taken  notice. 

But  this  Air,  when  it  is  once  got  into  Water,  cannot  eafily  be  difengaged  And  aimoa 
from  it  again  ;  for  if  it  is  placed  under  a  Receiver  upon  an  Air-pump,  you  m/epaiably' 
muft  remove  almoft  the  whole  weight  of  the  Atmofphere,  before  the  Air  will 
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make  its  way  out  in  32  degrees  of  Heat.  And  if  in  a  middle  Atmofphere, 
you  would  feparate  from  Water  the  Air  that  is  mixed  with  it,  you  mutt  in- 
creafeyour  Heat  to  150  degrees.  Hence,  therefore,  the  greateft  Heat  that  is 
naturally  produced,  and  the  lighted:  Atmofphere  that  was  ever  obferved,  tho* 
they  confpire  together,  are  not  able  to  fetch  Air  out  of  common  Water.  Fix’d 
alcalirie  Salts,  indeed,  when  they  faturate  Water,  feem,  perhaps,  to  diflodge 
the  Air  that  was  in  it  ;  but  then,  at  the  fame  time,  they  fill  it  with  Salt; 
and  if  afterwards  you  attempt  to  draw  the  Water  from  them,  by  its  patting 
through  the  Air,  it  is  filled  with  it  again.  In  the  mean  time,  however,  there 
is  a  great  deal  of  room  to  believe,  that  the  reafon  why  Oil  of  Tartar  per  deli - 
quium  don’t  difeover  any  Air  in  vacuo ,  is  only,  becaufe  by  a  very  ftrong  at¬ 
traction  peculiar  to  its  nature,  it  retains  it  very  tenacioufly.  For  in  boiling  the 
ltrongett  fix’d  alcalious  Lixiviums ,  in  any  open  Vetted,  I  have  often  obferved, 
that  when  they  became  fo  infpifiated  as  to  be  juft  ready  to  grow  dry,  then  at 
laft,  there  diluting  Water  being  carried  off  by  the  exceflive  Heat,  they  began 
to  rife  into  a  very  large  frothy  collection  of  Bubbles,  which  unlefs  properly 
provided  againft,  would  run  over  the  fides  of  the  Veflfel  in  fuch  a  manner,  as 
perhaps  one  fhan’t  fee  in  any  other  Liquors.  This  remarkable  Phenomenon, 
now,  feemed  to  me  plainly  to  evince,  that  a  large  quantity  of  true  Air  is  very 
Itrongly  attracted  by  a  fix’d,  pure,  dry  Alcali,  as  foon  as  ever  it  comes  out 
of  the  intenfe  Fire,  in  which  alone  it  is  made,  and  that  it  unites  it  with  itfelf  fo 
very  powerful,  that  it  will  not  afterwards  fuffer  it  to  be  feparated  from  it,  ex¬ 
cept,  by  the  aCtion  of  a  very  ftrong  Fire,  or  by  its  attraction  of  fomething  elfe 
to  which  it  has  a  greater  tendency,  as  an  Acid,  upon  its  Effervefcence  with 
which  it  lets  go  its  Air.  Hence  again,  then,  it  appears,  how  feldom  there  ex- 
ifts  any  Water,  without  being  impregnated  with  Air,  and  its  contents.  The 
confideration,  therefore,  of  thefe  things,  puts  us  in  mind,  before  we  pretend 
to  reafon  from  Experiments  concerning  the  nature  of  Water,  to  treat  diftinCtly 
of  the  Methods  by  which  it  may  be  obtained  in  its  greateft  purity,  that  when 
we  have  got  fome  of  this  fort,  and  have  examined  it  by  every  kind  of  Experi¬ 
ment,  we  may  be  able  to  come  the  nearer  to  the  nature  of  the  pureft.  To 
this  purpofe,  therefore,  let  us  carefully  take  a  view  of  all  thofe  properties, 
which  can  by  any  means  be  obferved  in  Water  fo  long  as  it  continues  to  be  fo. 
And  as  we  proceed  to  examine  all  thefe  in  order,  we  muft  particularly  take 
notice  how  any  difeovered  property  appears  in  that  Water  which  is  moft  Am¬ 
ple  and  freeft  from  every  heterogeneous  Body  ;  for  this,  I  conceive,  is  the  on¬ 
ly  method  by  which  we  can  come  at  a  true  knowledge  of  it. 

The  proper  In  the  firft  place,  then,  the  particular  and  proper  weight  of  Water  offers 
Water  diffi  t0  our  cooperation.  But  to  perfons  acquainted  with  thefe  things,  how 
cukS find  "  difficult  does  it  appear  to  find  this  exadly  ?  For  there  are  naturally  in  Water 
many  things  that  are  lighter  than  pure  Water  itfelf.  This  appears  particularly 
in  Rain-water,  and  that  which  in  a  chemical  diftillation  in  dole  Veflels  rifes 
into  the  Receiver.  Whatever  there  is  of  fermented  Alcohol  mixed  with  either 
of  thefe,  it  will  moft:  certainly  render  them  lighter  than  if  they  were  pure. 
And  the  Spirits  likewife  produced  from  putrify’d  Vegetables  or  Animals,  dif- 
perfed  in  the  Air,  and  mixed  with  thefe  Waters,  will  have  the  very  fame  ef¬ 
fect.  In  the  mean  time,  however,  there  are  many  more  Bodies  found  difperfed 
through  Water,  that  are  really  heavier  than  fimple  Water,  and  which,  confe- 
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quently,  by  their  admixture,  render  it  much  heavier  than  it  is  naturally.  Hence 
Fountain,  River,  and  Well-water,  have  by  this  means  their  fpecific  gravitv 
increafed ;  as  faline,  faponaceous,  and  vitriolic  fubftances  are  frequently 
mixed  with  them  in  very  large  quantities. 

Well-water,  is  properly  that  which  comes  from  that  fubterraneous ft r aturn , 
which  is  called  a  {Sabuletum  fcaturiens )  fpringing  Gravel.  For  if  you  dig  through 
the  upper  cruft  of  the  Earth  where  it  is  not  rocky,  at  a  certain  depth  you  will 
come  to  a  ftratum  of  very  pure  Gravel  ;  and  if  you  then  proceed  to  dig  any 
deeper,  you  lofe  your  labour,  for  after  you  have  removed  a  quantity  of  Gravel, 
there  will  in  a  little  time  as  much  be  brought  again  from  the  neighbouring 
parts;  and  hence  they  have  called  this  place  a  fpringing  Gravel.  In  this 
Gravel,  now,  the  Water  always  rifes  from  the  bottom,  and  runs  down  from 
the  places  about  it.  Hence  this  colleftion  of  Water  is  called  fpringing  Water, 
or  a  Living-fpring,  and  the  Water  itfelf  ( Aqua  Viva)  Living-water.  If  you 
take  care  now  that  no  Water  fhall  come  into  this  Well,  but  what  pafies  through 
this  Gravel,  then  in  that  place  the  Water  will  be  exceeding  pure.  For  the 
Sand  is  nothing  but  a  collection  of  very  fmall  clean  Flints,  whofe  figure,  and 
fize,  are  fo  various,  that  they  can  never  be  fo  difpofed  among  one  another,  as  not 
to  leave  little  empty  fpaces  among  them  :  Hence  the  Water  is  always  able  to  in- 
finuate  itfelf  between  them,  tho’  they  intercept  altnoft  every  thing  elfe  ;  and 
by  this  means,  when  it  has  been  fo  filtered  for  a  confiderable  time,  it  lofes  its 
impurities,  and  becomes  very  limpid.  If  there  are  no  Salts  therefore  about  this 
Gravel,  this  Well-water  will  be  pure  and  pellucid.  But  if  on  the  other  hand 
there  are  any  Salts,  faline,  or  faponaceous  Subftances  near  the  Spring,  thenthefe 
being  intimately  united  with  the  Water,  cannot  be  feparated  from  it,  by  this 
its  palfage  through  the  Gravel,  but  will  communicate  their  weight  to  it  as  well 
as  their  other  properties.  And  this,  in  reality,  is  found  to  be  the  cafe  almoft 
all  the  World  over  :  For  the  Earth  is  the  grand  Chaos  from  which  all  things 
arife,  and  to  which  they  all  return  again.  Since,  therefore,  this  Water  by 
running  through  the  Earth,  becomes  a  Lixivium  of  all  thofe  Bodies  which  it 
meets  with,  and  is  capable  of  diflolving,  it  appears  evident,  how  feldom  this 
can  be  pure,  and  that  it  muft  be  very  different  according  to  the  place  in  which 
it  is  found.  If  you  take,  however,  that  Water  that  is  drawn  from  the  pureft 
Well,  and  therefore  is  the  moft  fimple  of  the  fort,  and  compare  it  with  the 
pureft  Gold  which  is  always  exadtly  of  the  fame  fpecific  gravity,  then  its  weight 
to  that  of  Gold,  is  found  to  be  as  250  to  490 9,  or  as  1  to  I9  444*  This  you 
find  in  the  P hilofophical  Tranfaftions  of  the  Englijh ,  which  they  have  confirmed 
by  repeated  Experiments.  The  fame  Water  is  found  to  be  850  times  heavier 
than  the  common  Air  :  And  an  Englijb  cubic  inch,  examined  with  the  utmoft 
care  by  the  great  Boyle ,  weighed  252.  256.  260  grains.  Boyl.  Med.  Hydroftat. 
p.  no .Adl.Leipf.  91.  196.  That  there  fhould  here  now  be  this  difference 
of  8  grains,  that  is  near  a  3  2d  part  of  the  whole,  is  not  fo  much  to  be  wondered 
at,  fince  heat  eafily  renders  Water  lighter.  To  fofiil  chryftal  Water  was  in 
Weight  as  1  to  2  4-  i  to  Marble  as  1  to  2  ps.  In  giving  an  account,  however, 
of  the  comparative  gravities  of  Bodies,  we  fhould  take  notice  of  the  degree  of 
Heat  in  which  the  Experiments  were  made  :  For  as  the  expanfion  of  Bodies 
of  the  fame  kind  arifing  from  the  fame  Heat,  are  in  a  reciprocal  proportion 
to  their  denfities,  Fluids,  however,  being  more  expanded  than  Solids ;  hence 
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Metals  are  vaftly  lefs  expanded  by  the  lame  Heat  than  Water.  For  this  rea* 
fon,  therefore,  if  the  weight  of  Water  is  compared  with  that  of  Gold,  or  any 
other  Metal  in  different  degrees  of  Heat,  the  Obfervations  will  never  be  found 
to  agree  :  But  if  two  quantities  of  different  Water  are  examined  and  compared 
with  Gold  in  the  fame  degree,  then  that  which  is  found  to  be  the  heavieft,  will 
always  have  diffolved  in  it  fome  other  Bodies  which  are  heavier  than  the  Wa¬ 
ter  itfelf.  Hence  the  heavier  Waters  are,  the  more  they  are  always  to  be  fuf- 
pedted  of  having  fomething  heterogeneous  in  them  j  and  for  this  reafon,  the 
Phyficians  always  condemn  fuch  Waters,  as  moft  prejudicial  to  health,  on  ac¬ 
count  of  the  foreign  Bodies  mixed  with  them,  which  are  often  very  pernicious. 
There  have  been  fome  Well-waters,  however,  found  to  be  lighter  than  in  the  pro¬ 
portion  abovemention’d  :  And  thefe  are  always  fo  much  the  purer,  and  more 
wholfome  ;  except  this  fhould  happen  from  any  Spirits  being  mix’d  with  them. 
Hippocrates ,  in  his  Book  De  Aere,  Aquis  Locis  §.  XVI.  fpeaks  of  Waters/^/ 
boil  eafteft  and  pafs  quickejl.  And  again,  §.  XVI.  he  fays,  that  Rain-water , 
which  is  the  lighteft ,  fweeteft ,  and  clear  eft,  is  beft  for  medicinal  purpofes-.  And  He¬ 
rodotus  has  this  paflage,  L.  III.  c.  125.  The  Ethiopians  live  to  the  age  of  120 
years,  and  fome  of  them  more.  ‘Their  food  is  boiled  Flefh ,  and  their  drink  Milk.. 
They  have  a  Water  upon  which  nothing  will  fwim,  neither  Wood,  northings  that 
are  lighter,  but  in  it  all  Bodies  fink  to  the  botto?n  ;  and  by  means  of  this,  they  ar¬ 
rive  to  juch  a  great  age.  But  where  is  there  any  fuch  Water  to  be  found  now- 
a-days  ?  Certainly  no  where  :  If  there  was,  we  might  then  compare  our  Water 
with  it.  But  neither  Nature  or  Art  affords  us  any  fuch  thing,  no  not  by  the 
moft  careful  and  repeated  diftillation.  When  I  formerly,  therefore,  read  this 
Paffage  of  Herodotus ,  which  I  abfolutely  believe  to  be  true,  I  was  induced  to 
fuppofe,  that  the  Wood  in  that  part  of  Ethiopia  was  exceeding  heavy,  and  at 
the  fame  time  the  Water,  in  comparifon  of  ours,  very  light..  And,  indeed,  we 
know,  that  in  Afia ,  Africa ,  and  America,  efpecially  in  the  hotteft  parts  of  thefe 
Countries,  there  grow  fome  forts  of  Wood,  which  in  hardnefs  are  equal  to 
Iron,  and  in  weight  a] moft  to  Stone,  and  are  hence  called  ( Sideroxyla )  Iron- 
Woods.  Nay,  how  folid  and  heavy  is  our  own  Box,  if  it  is  but  old  and  found  ? 
Not  to  mention  that  fort  of  Oak  called  generally  the  Iron-Oak,  and  Guaiacum , 
if  it  is  but  good.  And  if  we  will  but  refle<ft  upon  that  Wood  in  America,  of 
which  the  Inhabitants  make  their  weapons,  we  fhall  have  no  room  at  all  to* 
doubt,  but  that  there  were  exceeding  heavy  Woods  in  thofe  places  which  He¬ 
rodotus  makes  mention  of.  And,  indeed,  modern  Obfervations  confirm  almoft 
every  thing,  which  that  great  Man  has  afferted,  notwithftanding  fome  perfons 
who  have  but  little  learning,  and  are  unacquainted  with  Natural  Philofophy, 
look  upon  many  of  them  to  be  fabulous,  and  falfe.  The  lighted:  Water,  how¬ 
ever,  that  we  are  now-a-days  acquainted  with,  either  natural,  or  rendered  pure 
by  Art,  is  always  heavier  than  any  Wine  or  Beer,  prepared  with  Water  from 
Vegetables  by  Fermentation, 
fluidity  of  .  A  Second  property  of  Water,  which  it  has  in  common  with  other  Liquors, 
Water.  is  its  Fluidity ;  which  in  this  is  very  remarkable.  For  it  is  here  fo  great,  that 

the  ultimate  Particles  of  Water,  by  a  gentle  Pleat,  or  fmall  degree  of  motion, 
will  recede  from  one  another  :  So  that  Experiments  made  carefully,  and  on  pur- 
pofe,  have  determined  how  much  Water  in  a  certain  degree  of  Heat,  and  a  gi^ 
ven  time,  will  exhale  from  a  known  Surface  not  agitated  by  the  Wind.  In 
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which  examination,  this  is  particularly  obferved,  that,  cateris paribus.  Water 
exhales  fo  much  the  more,  as  it  is  more  pure  ;  and  fo  much  the  lefs,  as  it  is  the 
more  faturated  with  Salt.  If  ic  is  pure,  therefore,  it  has  fcarcely  any  tenacity 
in  its  parts,  which  upon  being  drawn,  do  not  run  out  in  long  cohering  Spirals, 
but  are  divided  rather  into  dewy  Particles.  And  when  in  diftillation  in  any 
clean  glafs  VefTels,  a  warm  watery  Vapour  arifes  with  a  gentle  Heat,  and  flicks 
againft  the  cooler  fides  of  the  glafs  head,  it  never  runs  down,  and  forms  tena¬ 
cious  ft  rice,  like  Oils  and  Spirits,  but  difcovers  its  diffipated  Particles  in  appear¬ 
ance  of  a  fine  Dew.  But  very  fait  Water,  on  account  of  the  Salt  and  Bitumen 
mix’d  with  it,  does  not  fufFer  its  Particles  to  be  feparated  fo  eafily  as  fweet. 

Hence  Fountains,  Brooks,  Rivers,  Lakes  and  Ponds,  fend  up  more  Water, 
in  proportion,  than  the  fait  Sea.  The  exhalation  of  this,  however,  which  is 
-very  confiderable,  has  been  calculated  by  the  ingenious  Dr.  Halley  :  For  after, 
with  pure  Water,  he  had  mix’d  ~th  part  of  Sea-Salt,  and  thus  brought  it  to 
the  Saltnefs  of  the  Sea,  he  put  it  into  a  cylindrical  Veffel  j4o  inches  wide,  and 
4  deep,  and  then  expofing  it  to  a  degree  of  Heat  equal  to  that  of  the  hotted: 
Summer,  in  a  ftill  place  where  there  was  no  Wind,  it  exhaled  6  ounces  in 
24  hours ;  and  confequently,  in  that  fpace  of  time,  it  had  evaporated  to  the 
thicknefs  of  ^-ths  of  an  inch  ;  tho*  the  Water  in  that  degree  of  Heat  is  fcarce 
fenfibly  warm,  and  by  no  means  emits  any  vifible  Vapour.  Phil.  Tranf.  N.  189. 
p.  2)66.  If  Water,  however,  is  fet  in  a  clofe  place,  where  the  Sun  never 
fhines,  nor  any  Wind  blows  through,  and  is  kept  there  for  a  whole  year,  it  then 
exhales  only  to  the  depth  of  8inches.  Halley.  Ibid.  p.  183.  N.  212.  But  I  have 
experienced  myfelf,  as  I  formerly  took  notice,  that  Water  being  expofed  to  the 
Wind,  in  a  cylindrical  Veffel,  was  in  a  fhort  time,  by  the  motion  of  it,  difiipa- 
ted  into  the  Air.  This  I  learned,  by  fetting  a  brafs  Veffel  8  inches  high,  in 
which  there  was  fome  Water  at  bottom,  in  the  open  Air,  and  between  two 
Walls  when  the  Wind  was  very  high.  The  ingenious  Kruquius  has  obferved, 
that  the  Rain,  Snow,  Hail  and  Dew,  collected  in  the  fpace  of  one  year,  con- 
fidered  as  Water,  rofe  to  the  height  of  near  30  inches,  and  that  in  the  fame 
time  the  fame  quantity  exhaled  from  VefTels  that  were  placed  in  a  ftill  fhady 
place,  but  in  the  open  Air :  Hence  then  it  appears,  that  by  the  Heat  of  the 
Sun,  and  the  Winds,  Water  is  perpetually  carried  off,  difperfed,  and  render¬ 
ed  volatile,  and  preserved  from  ftagnation  and  infpiffation  }  and  hence  we  fee 
thevaft  fervice,  and  neceffity  of  Winds.  And  again,  which  makes  it  as  much 
as  poffible  to  our  prefent  purpofe,  hence  we  learn  the  great  mobility  of  the 
Elements  of  the  Water  among  one  another,  when  by  fo  light  a  caufe,  it  fuffers 
itfelf  to  be  totally  divided  and  refolv’d  in  its  ultimate  Particles. 

This  very  great  fluidity  of  Water,  however,  depends  intirely,  and  iolely  up-  Depending 
on  Fire,  which  adling  upon  it  in  a  certain  degree,  gives  it  this  fluidity.  For  p-^yoQ 
if  the  pureft  Water  we  are  acquainted  with,  is  fo  expofed  to  the  Air,  that  it 
may  be  perfectly  reduced  to  its  temperature,  it  then  lofes  its  fluidity,  when 
Fahrenheit' s  Thermometer  is  fallen  to  the  degree  32.  Three  and  thirty  degrees, 
therefore,  of  Heat,  or  Fire,  ferve  to  keep  Water  in  a  date  of  fluidity.  And 
fo  long  as  Water  has  this  degree  of  warmth,  fo  long  it  retains  a  motion  in  it¬ 
felf,  nay  and  exhales  too,  and  confequently  keeps  fluid  by  means  of  this  Fire 
prefent  in  it. 
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But  the  natural  cold  of  a  very  fevere  Winter,  was  obferved  at  Gedanum  to 
decreafe  to  the  firft  degree  in  the  fame  Thermometer,  as  we  formerly  mention¬ 
ed  in  our  Hiftory  of  Fire  ;  and  in  a  natural  way,  the  Heat  of  the  Air  feldom 
increafes  from  that  degree  to  the  degree  80  ;  whence  it  appears,  which  is 
pretty  furprizing,  that  Water,  tho’  expofed  to  more  than  4  °f  the  greateft 
natural  Heat,  becomes  and  continues  Ice,  whilft  in  the  remaining  part  only, 
it  becomes  and  continues  Water.  This  certainly,  was  it  not  demonftrated  by 
indifputable  arguments,  had  never  been  believed.  In  Nature,  therefore,  there 
muft  be  fome  weighty  reafon,  that  makes  it  neceflary,  that  Water  fhould  be 
Water  only  in  that  degree  of  Heat,  and  fhould  harden  into  the  form  of  Ice,  as- 
foon  as  ever  that  is  diminifhed. 

When  the  fluidity  of  Water,  now,  is  once  produced  by  this  determined  de¬ 
gree  of  Heat,  it  then  continues  exadtly  the  fame  in  every  farther  increafe  of  it.~ 
Nor  has  it  been  pofiible,  by  any  means  whatever,  to  render  Water  ftill  more 
fluid,  tho’  you  make  your  Fire  ever  fo  ftrong.  Water,  therefore,  always  ex- 
ifts  in  its  moft  fluid  ftate,  or  becomes  immediately  Ice,  and  confequently,  the 
Fire  cannot  by  any  adtion  divide  its  Elements  any  farther,  but  only  removes 
them  from  one  another,  which  being  accomplifhed,  it  at  once  becomes  as  fluid 
as  its  nature  permits.  This  again,  which  otherwife  would  have  been  incredi¬ 
ble,  the  incomparable  Newton  has  made  appear  by  a  famous  Experiment  ;  for 
Pendulums  ofcillating  in  the  very  coldeft,  and  hotteft  Water,  difcovered  that 
they  met  in  both  cafes  with  equal  refiftances.  Opt.  p.  312. 

This,  however,  muft  be  underftood,  to  regard  thofe  changes  of  Bodies  only, 
which  our  fenfes  are  capable  of  perceiving ;  and  here  we  muft  confider  only  the 
lubricity  of  the  Particles  of  Water,  which  we  fuppofe  affe<ft  one  another  with 
fo  fmall  a  cohefion,  that  it  cannot,  by  Fire,  be  fenfibly  leflen’d :  For  other- 
wife,  we  know  very  well,  that  from  the  33d  degree  of  Heat,  to  the  212th,  Wa¬ 
ter  grows  continually  lighter  and  rarer,  and  confequently  lefs  refifting  to  the 
motion  of  the  fame  Body,  fuppofing  it  to  continue  of  the  fame  fpecific  gravi¬ 
ty.  This  increafed  rarity  of  Water  we  have  determined  already  in  our  Hiftory  » 
of  Fire.  If  we  fuppofe  then,  that  boiling  Water  takes  up  —th  more  fpace  than 
it  did  before,  how  little  difference  can  that  make  in  the  ofcillation  of  a  Pendu¬ 
lum ,  with  regard  to  our  fenfes  ?  But  then,  befides,  as  the  Body  of  the  Pendu¬ 
lum  too  will  grow  hot  in  boiling  Water,  it  will  hence  make  this  fmall  difference 
ftill  lefs  fenfible.  And,  indeed,  if  this  was  not  the  cafe,  it  is  certain,  firft,  that  the 
refiftance  yielded  by  Fluids  to  the  Bodies  moved  through  them,  depends  upon 
the  corporeal  Mafs  of  thefe  Fluids,  which  is  beft  exprefs’d  by  their  denfities. 
Secondly,  this  refiftance  arifes  from  the  force  with  which  the  Particles  of  the  Fluids, 
when  they  are  at  reft  cohere  with  one  another  :  Thus  Wax,  when  it  is  cold  and 
hard,  will  not  tranfmit  any  Body  through  it,  as  it  will  when  it  is  rendered 
fluid  by  Heat:  Many  exprefs’d  Oils,  likewife,  harden  in  the  Cold  ;  and  even 
Water  itfelf,  when  by  its  proper  degree  of  Cold,  it  is  frozen,  lofes  for  the  fu¬ 
ture  its  power  of  letting  Bodies  pafs  through  it.  And  thirdly,  the  quantity  of 
this  refiftance  depends  likewife  upon  the  magnitude,  or  fmallnefs  of  thofe  Par¬ 
ticles,  which  together  make  up  the  Fluids,  and  into  which  they  are  at  laft 
refolved. 

But  if  we  farther  examine  the  ultimate  Elements  of  Water,  we  find,  that 
when  they  are  fingly  and  feparately  confidered,  they  are  exceeding  fmall ; 
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and  that  to  fucfi  a  degree,  that  it  has  hitherto  been  impoflible  to  difcover 
their  true  fmallnefs,  To  as  to  compare  it  with  any  known  meafure.  For  one 
of  thefe  Elements,  when  it  is  by  itfelf,  cannot,  by  any  helps  whatever,  be  ren¬ 
dered  fenfible*,  nor  does  it  difcover  its  fize  by  concretion  with  other  Bodies. 

If  we  compare,  however,  the  ultimate  Particles  of  Water  with  thofe  of  Perhaps  lets 
true  elaftic  Air,  the  former  deem  to  be  much  more  penetrating  than  the  latter,  ^tbofeof 
and  difpofed  to  infinuate  themfelves  into  fmaller  Pores  than  thefe  are  capa¬ 
ble  of  entering*,  as  we  have  feen  already  in  our  hiftory  of  Air.  Does  not 
Water  pafs  through  the  invifible  Pores  and  Interftices  of  Wood,  which  never 
tranfmit  the  leaft  elaftic  Air  ?  And  in  the  Apparatus  for  pneumatical  Experi¬ 
ments  does  not  the  Water  foak  through  the  Leather,  under  the  edge  of  the 
Receiver  *,  which  perfectly  intercepts  the  paflage  of  the  Air  ?  It  muft  be  con- 
fefled,  however,  that  this  does  not  demonftrate  the  true  fmallnefs  of  the 
corporeal  Mafs  which  every  fuch  Particle  contains  *,  for  here  we  argue 
only  from  its  penetrability,  which  depends  more  upon  the  figure  of  a 
Particle,  than  its  true  quantity  of  Matter.  And  if  this  confideration  is  not 
properly  attended  to,  we  may  fall  perpetually  into  Miftakes,  by  reafoning 
from  the  penetrability  of  ultimate  Elements  to  their  true  magnitude.  Nor 
will  it  in  this  cafe  be  of  greater  fervice  to  us  to  know  the  weight  of  thefe 
Particles ;  for  from  this,  likewife,  we  cannot  pretend  to  conclude  certainly  of 
their  fize.  A  grain  of  Gold,  for  inftance,  if  it  is  formed  into  a  perfect  Sphere, 
will  produce  a  Particle  that  will  pafs  through  a  fmall  meatus ;  but  if  you  beat 
it  out  into  a  very  thin  plate,  and  then  roll  it  up  together,  with  how  much  dif¬ 
ficulty  will  it  pafs  through  a  great  one  ?  But  what  particularly  gives  me  reafon 
to  doubt  whether  the  ultimate  Particles  of  Air  are  not  in  reality  lefs,  with  re- 
fpe<ft  to  their  corporeal  bulk,  than  thofe  of  Water,  is  this,  that  the  Elements 
of  Air  may  be  placed  in  thefe  Interftices  that  are  left  betwixt  the  contiguous 
Element  of  Water,  without  making  the  Water  at  the  fame  time  condenfable  ; 
which  you  remember  I  demonftrated  before  in  our  Hiftory  of  Air. 

Tho*  we  cannot  however  certainly  determine  the  fmallnefs  of  the  Particles  of  Certa;nIv 
Water,  yet  this,  in  the  mean  time,  we  are  lure  of,  that  there  is  no  known  Fluid,  morepeAe- 
whofe  parts  are  more  penetrating  than  thofe  of  Water ;  except  Fire,  which  pe-  „th“sB.than 
netrates  every  thing  ;  Magnetifm,  if  you  fuppofe  that  to  a<ft  like  a  Fluid  upon 
Magnets  and  Iron  ;  and  Light,  if  you  will  have  that  to  be  different  from  Fire, 
and  at  the  fame  time  to  have  the  nature  of  a  Fluid.  Setting  thefe  afide,  then, 

I  ask  the  Philofophers,  if  they  can  produce  any  Liquor,  which  cce  ter  is  paribus 
will  pafs  through  any  paflages  that  are  impervious  to  Water?  I  am  very  lenfi- 
ble,  indeed,  that  Oils  will  fometimes  foak  through  wooden  Veftels,  in  which 
Water  might  be  contained  *,  but  then  the  Oil  diflolves  the  Oil,  and  Refinof  the 
Wood,  and  fo  they  both  run  out  together  *,  whereas  the  Water,  not  being  able  to 
difiblve  the  refinous  oilySubftances,  is  very  well  fecured,  juft  in  the  fame  manner 
as  we  fee  Water  won’t  run  through  Paper  that  is  well  foaked  in  Oil,  though' Oil 
itfelf  drops  through  it  readily.  And  hence  it  happens,  that  Syrup  of  Sugar, 
though  a  pretty  thick  Liquid,  will  penetrate  through  wooden  Casks  that  will 
hold  Water*,  for  Sugar  diluted  with  Water  is  a  Lixivium ,  which  by  its  fapo- 
nacious  quality  diflolves  the  tenacious  Subftances  of  the  Wood,  which  the 
Water  cannot.  Hence,  too,  faline  Lixiviums ,  efpecially  from  fixed  Alcali’s, 
can  fcarcely  be  contained  in  wooden  Veftels,  which  ferve  very  well  for  pure 

Water. 
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Water.  Water,  then,  among  all  fimple  Liquors,  that  we  are  hitherto  ac¬ 
quainted  with,  is  the  moft  penetrating,  and  mod  fluid. 

All  Metals,  however,  though  they  are  beat  out  into  thin  Plates,  and  then 
formed  into  Veflfels,  will  hold  Water,  nor  fuffer  it  to  pafs  through  their  Pores: 
All  Gems  exclude  it,  both  the  more  precious  and  the  lefs :  No  known  Flints 
tranfmit  it:  Stones  that  are  naturally  hard,  and  hard,  heavy,  rocky  Subftan- 
ces,  perfectly  refill  its  paflfage  though  them  :  Sulphurs  are  not  penetrable  by 
it  ;  nor  any  Glafs  hitherto  known,  whether  made  from  Flint,  and  an  Alcali,  or 
from  Metals,  if  it  is  but  well  united,  and  has  no  Cracks  in  it :  Some  denfe, 
hard,  heavy,  refinous  Woods  abfolutely  prevent  its  penetrating  through  them  ; 
though  the  lax,  foft,  light,  watery,  faline  ones,  are  not  capable  of  contain¬ 
ing  it,  but  fuffer  it  to  run  through  them  ;  as  do  likewife  Pumice-Stones, 
and  other  porous,  fpongy  Stones  :  Our  earthen  Veffels  made  of  Clay,  and 
burnt  Bricks,  common  Mortar  made  of  Sand  and  Lime,  and  that  made  of  the 
Lapis  Fophceus,  which  vitrifies  by  drying,  will  hold  Water  likewife.  Glafs, 
however,  which  neither  makes  any  alteration  in  Water,  nor  fuffers  any  from 
it,  affords  us  the  beft  Veflels  for  keeping  it.  Clavius ,  the  Mathematician, 
poured  fome  Water  into  a  Bolthead,  and  then  fealed  the  mouth  of  its  long 
neck  hermetically,  and  marked  with  a  Diamond  the  place  to  which  the  Wa¬ 
ter  rofe  at  that  time ;  he  then  hung  it  up,  and  80  years  after,  it  was  found 
in  Kercber* s  Study,  juft  as  full  as  it  was  at  firft  ;  and  perhaps  it  is  fo  Hill, 
tho’  it  is  now,  fince  the  Water  was  firft  put  into  it,  120  years. 

If  Water  is  contained  in  a  Veflfcl  perfectly  clofe,  that  will  not  melt  when 
it  comes  to  be  hot,  and  the  Water  cannot  pafs  through  when  it  is  cold  purely 
on  account  of  the  fmallnefs  of  the  Pores  of  the  Veffel ;  then,  if  it  is  agitated 
by  Fire,  it  will  ftill  remain  incapable  of  making  its  way  out.  This  we  fee 
evidently  in  all  our  diflillations  made  in  proper  Veflels:  This  the  Experi¬ 
ment  of  Chrijlopher  Clavius ,  juft  mentioned,  plainly  evinces :  This  we  fee 
clearly  in  Papin's  Digefter,  and  in  the  ALolipile,  which  being  thrown  into  the 
Fire  when  full  of  Water,  confines  the  Vapour  of  the  Water,  though  agitated 
with  a  violent  impetus ,  and  only  tranfmits  it  through  the  mouth  when  it’s  open’d. 
I  know  fome  great  Matters  in  the  Art  are  of  another  opinion,  imagining,  that 
the  very  ultimate  Elements  of  Water  are  attenuated  by  Heat;  fo  that  after 
a  great  number  of  diflillations,  they  acquire  fo  great  a  fubtlety  as  to  be  able 
to  tranfpire  through  the  Subftance  of  the  Glafs.  See  the  famous  Stahl,  in 
his  Fund .  Chem,  Dog.  &  Exp.  p.  38.  §  7.  But  what  he  mentions  there  is  upon 
the  authority  of  other  perfons ;  and  certainly  it  is  a  very  difficult  matter  to 
lute  the  Veflels  fo  accurately  together,  that  nothing  fhall  be  able  to  infinuate  itfelf 
through  the  cement.  Joachim  Becher ,  indeed,  aflerts,  that  Water,  by  a  great 
number  of  repeated  diflillations,  may  be  brought  to  have  a  furprizing,  corrofive 
faculty.  Stathl.  18.  p.120.  §  6.  But  for  my  own  part,  in  the  great  number 
of  Experiments  I  have  been  engaged  in,  I  don’t  remember  ever  to  have  feen 
the  leaft  fign  of  any  fuch  penetrability  or  acrimony.  In  the  mean  time,  how¬ 
ever,  I  have  been  abundantly  convinced,  that  there  is  nothing  more  difficult  in 
the  chemical  Art,  than  to  repeat  a  diftillation  a  great  many  times  in  an  Ela- 
boratory  that  is  hot,  and  full  of  Vapours,  without  lofing  fomething  of  what 
you  are  diftilling,  and  having  fomething  foreign  mixed  with  it. 
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But  it  has  been  farther  obferved,  that  Water  being  contained  in  a  ftrong  0r  bv  Pr«£ 
Veffel,  which  it  was  not  able  to  penetrate,  could  not,  by  being  comprefled  by  a rure* 
vaft  force  and  weight,  be  made  to  pafs  through  its  Pores,  but  remained  totally 
included  in  it.  Pleafe  to  think  only  what  a  prodigious  compreffure  there  is 
in  Papin1  s  Digefter,  and  yet  not  a  drop  of  the  Water  is  forced  through.  The 
fame  thing  was  tried  formerly  in  the  Hydraulic  Machine  A  BCD.  This  con-  p}‘  Ix» 
filled  of  a  hollow  Cylinder  AB,  made  of  Brafs,  and  clofely  foldered  up.  AtB  Fls’ I* 
only  it  opened  into  the  Tube  BC,  which  was  foldered  to  it,  and  at  C  was  pro¬ 
duced  upwards  at  right  Angles  to  the  height  D  of  fix  feet,  fo  that  there  was  a 
free  communication  betwixt  the  Cavity  AB,  and  that  of  the  annexed  Tube 
BDC.  At  A  there  was  a  Cock  E,  a  little  above  the  top  of  the  Cylinder  AF, 
by  which  you  might  keep  in  the  Liquor  in  the  Veffel  AB,  or  let  it  out  at  plea- 
lure.  This  then  being  open,  the  Veflel  AB,  by  pouring  Water  in  at  D,  was 
perfectly  filled ;  after  which,  the  Cock  being  turned,  more  Water  was  poured 
into  the  Tube  BC,  which,  according  to  the  laws  of  Hydrofiatics,  preffed  the 
Water  in  AB  fo  forcibly,  that  the  Veffel  was  diftended,  and  the  Copper  Plate 
AF  was  forced  outwards,  and  raifed  up,  though  there  was  a  great  weight  fet 
upon  it,  and  yet  not  one  drop  of  Water  fweated  through.  But  when  the  Wa¬ 
ter  came  to  be  raifed  almoft  as  high  as  D,  then  by  the  prodigious  preffure, 
the  foldering  was  burft,  and  the  Water  run  out  at  the  Cracks.  From  thefe 
infiances  then,  Gentlemen,  it  plainly  appears,  that  Water,  though  it  is  com- 
preffed  by  the  greateft  force,  will  not  pafs  through  thofe  Pores,  through  which, 
by  the  finenefs  of  its  parts,  it  would  not  have  infinuated  itfelf  fpontaneoufly. 

There  is  a  plaufible  Experiment  indeed  mentioned  by  the  Academy  delCimen- 
toy  in  their  Hiftory  of  Experiments,  p.  203,  204.  which  feems  to  make  againft 
this  affertion.  For  a  hollow  metal  Sphere,  being  perfectly  filled  with  Water, 
and  then  accurately  clofed,  they  put  it  into  a  ftrong  prefs,  and  upon  compreffing 
it  very  ftrongly,  they  obferved  the  Water  to  ooze  through  the  Pores  of  the 
Metak  But  here,  as  a  Sphere  is  the  mod  capacious  of  all  Bodies,  that  are  ifope- 
rimetrjcal,  it  cannot,  by  the  force  of  the  prefs,  be  changed  into  any  other 
figure,  upon  the  incondenfable  Water,  without  the  cohering  parts  of  the  Me¬ 
tal  receding  from  one  another,  and  its  fubftance  being  rendered  thinner ;  and 
as  the  Water  at  the  fame  time  being  comprefled,  aCts  as  it  were  like  an 
Augre  upon  the  Pores  of  the  attenuated  Plates,  it  is  pofiible,  that  the  metalline, 
elaftic  Lamina  may  be  fo  diftended  upon  the  Water  which  is  not  condenfable 
by  any  force,  and  confequently  of  infinite  refiftance,  that  the  Water  may  be 
preffed  through  the  Pores  of  the  Metal,  which  when  the  preffure  is  over,  may 
by  its  contractile  force  reftore  itfelf,  and  clofe  up  the  Pores  again. 

We  are  perfuaded,  therefore,  that  as  on  the  one  hand  the  Angle  Elements  of  %  Co^ 
Water  cannot  be  increafed  by  any  caufe,  except  Fire  alone,  which  feems  to  become  left, 
exert  this  power  univerfally  upon  all  Bodies  ;  fo  on  the  other,  that  they 
cannot  be  leffened  but  by  the  abfence  of  Fire,  or  Cold,  or  which  is  the  fame 
thing,  by  being  left  to  themfelves,  or  freed  from  Fire.  But  this  fenfible  dimi¬ 
nution,  now,  of  the  Elements  of  Water,  confidered  as  they  conftitute  Water, 
does  not  extend  itfelf  lower  than  to  32  degrees  of  Heat,  for  then  Water  con¬ 
tinues  Water  no  longer,  but  is  converted  into  Ice.  And  that  contraction  of  the 
Elements  of  Water,  which  happens  after  they  come  to  be  Ice,  cannot  be  ob- 
ierved  any  longer,  becaufe  the  Air,  being  expelled  by  the  clofer  adunation  of 
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thofe  Elements,  begins  to  form  itfelf  into  elaftic  bubbles,  which  then  by  their 
elafticity  expand  the  Ice,  more  than  the  Cold  contrafls  it.  Hence,  however, 
we  underftand  a  Paradox,  which  the  Mafons  affirm  they  have  often  obferved, 
viz.  that  cold  Water  foaks  through  walls  more  eafily  than  hot.  For  when 
we  were  treating  of  the  dilating  power  of  Fire,  it  appeared,  that  Water  is 
more  condenfed  by  Cold  than  Stones ;  fo  that  the  Pores  of  Stones  are  lefs  con- 
traded  by  the  fame  Cold  than  the  Elements  of  Water,  whence  it  may  happen, 
that  Water,  in  its  greatefl  degree  of  Cold,  may  pafs  through  thofe  Meatus's 
which  were  too  fmall  for  its  Elements,  when  it  was  hot. 

This  then  being  conftantly  obferved  to  be  the  cafe,  we  conclude,  that  Fire, 
let  its  force  be  applied  and  continued  in  what  manner  you  will,  can  never 
divide  the  Elements  of  Water  into  fmaller  Particles,  but  can  only  with  its  ut- 
moft  effort  extend  them  into  a  larger  Bulk,  and  then  ftrongly  agitate  them 
among  one  another  *,  which  feems  to  be  the  limits  of  the  efficacy  of  Fire  upon 
Water.  Rain-water,  which  was  catched  upon  the  Obfervatory  of  our  Acade¬ 
my,  I  diftilled  in  very  clean  Veffels,  and  with  a  gentle  Fire,  and  after  having 
kept  it  fome  Years  well  flopped,  I  found  it  exadly  the  fame,  without  the  lead 
difference,  whether  chemically  examined,  or  hydroflatically. 

Since  33  degrees  of  Heat  now  diffolves  Water  in  fuch  a  manner,  as  to  render  it 
fluid,  hence  we  are  certain,  that  the  particles  of  Water  are  always  in  motion, 
fo  long  as  by  this  Heat  it  continues  to  be  Water  :  For  this  Heat,  in  which 
Water  is  turned  into  Ice,  is  more  than  f  of  the  greatefl  natural  Heat;  and  cer¬ 
tainly  a  Fire  fo  great  as  is  able  to  melt  hard  Ice,  mufl  neceffarily  be  capable 
afterwards  of  keeping  its  Particles  in  motion.  Hence,  therefore,  we  fuppofe, 
that  Water,  though  confidered  together  as  at  reft,  has  its  Particles  kept  in  a 
conftant  agitation.  Nay,  and  the  folution  of  Salts,  too,  in  Water,  feems  to 
evince,  that  its  Elements  are  in  continual  motion  ;  though  this  folution,  indeed, 
appears  rather  to  be  attributed  to  attraction,  than  repulfion  :  In  the  mean  time, 
however,  it  don’t  feem  likely  that  the  whole  Mafs  would  be  diffolved,  unlefs 
the  agitated  Elements  of  the  Water  were  kept  conftantly  moving  from  one 
place  to  another,  and  by  this  means  were  fucceffively  applied  to  the  folvend 
Salt.  By  the  help  of  Microfcopes,  likewife,  we  are  able  to  perceive  a  motion 
in  the  Particles  of  Water.  And  laftly,  it  is  plain,  Water  muft  be  rarely  at 
reft,  in  any  Veffe]  whatever,  as  every  thing  almoft  on  which  it  can  ftand,  is 
continually  affected  with  a  tremulous  motion. 

Hence,  therefore,  are  not  the  ultimate  Elements  of  Water  perfectly  immu¬ 
table?  Certainly  they  feem  fo  firm  and  conftant  to  the  Figure,  which  once  they 
are  formed  with,  that  no  power  of  Art  or  Nature  has  yet  appeared  capable 
of  altering  it.  And  this  will  always  hold  equally  true,  whether  you  confider 
them  fingly  and  feparately,  or  as  they  are  collected  together,  and  compofe  one 
Body.  For  fince  from  every  Operation  it  returns  conftantly  the  fame  as  when 
it  was  applied,  neither  becoming  denfer  or  rarer,  heavier  or  lighter,  thicker 
or  thinner,  it  plainly  demonftrates,  that  both  the  bulk  and  figure  of  its  Par¬ 
ticles  have  remained  the  fame  :  For  if  by  the  force  that  acted  upon  them,  their 
figure  had  been  changed,  then  the  contact  of  the  Elements  had  been  changed 
likewife,  and  confequently,  there  muft  have  been  fome  alteration  produced  in 
the  Interfaces  between  thefe  Elements,  whence  would  arife  fome  difference  in 
the  denfity  and  gravity  of  the  whole  Body.  Suppofe,  for  inftance,  the  Ele¬ 
ments 
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merits  of  a  Body  to  be  fpherical,  and  that  thefe  afterwards,  by  being  comprefled 
together,  are  changed  into  Cubes,  then  the  Interfaces  between  the  fpherical 
Elements,  in  the  firft  cafe,  being  the  greateft  poffible,  would  produce 
the  greateft  lightnefsfand  rarity,  which  being  quite  filled  up  by  the  Cubes,  in  the 
laft,  the  Body  would  acquire  its  greateft  denfity  and  gravity  :  But  nothing  of 
this  nature  is  ever  obferved  in  Water.  In  the  JEolipile  expofed  to  a  very 
ftrong  Fire,  the  Water,  by  the  violence  of  the  Heat,  the  refiftance  of  the 
VefleJ,  and  the  ftraitnefs  of  the  paflage  through  which  it  is  let  out,  is  prodi- 
gioufly  agitated,  divided,  and  rarified  j  and  yet  the  Vapour  received  into  a 
Veflel  gives  you  always  the  very  fame  Water  that  was  put  into  it. 

Thefe  Elements,  therefore,  ought  by  no  means  to  be  looked  upon  as  a  kind  NorflexiWf* 
of  little  flexible  Eels,  moving  about  in  finuous  convolutions,  as  the  fubtil 
Defcartes ,  and  the  famous  Stairs ,  have  imagined :  But  on  the  contrary,  the 
ultimate  Particles  of  Water  feem  to  be  exceeding  rigid,  perfectly  inflexible, 
and  of  an  adamantine  hardnefs.  Are  they  therefore  perfectly  folid  Spheres  ? 

This  feems  fufficiently  probable.  If  the  Air,  therefore,  that  is  intercepted  be¬ 
twixt  thefe  Elements  fhould  refide  there  in  a  fpherical  form  too,  then  the 
Space  taken  up  by  the  Water,  would  be  to  that  taken  up  by  the  Air,  as  ioo 
to  7,  nearly  as  14  to  1,  according  to  the  computation  of  the  ingenious 
Cruquius. 

But  again,  by  various,  and  unexceptionable  Experiments  of  the  Academy  Nortom* 
delCimento ,  it  has  been  made  evident,  that  the  Elements  of  Water  are  not  com- prefflblw*' 
prefllble  by  any  force  whatever,  p.  197  to  207.  Du  Hamel  likewife  informs 
us,  that  a  Sphere  of  Gold,  when  it  was  perfectly  filled  with  Water,  could  not 
be  comprefled.  That  a  Leaden  Sphere,  indeed,  full  of  Water  was  comprefli- 
ble  by  the  Hammer,  Colbertus  tells  us,  Phyfic.  General.  Part  I.  p.  4.  Lord 
Verulajn  relates  too,  that  a  Tin  Sphere,  being  filled  with  Water,  and  then 
ftrongly  comprefled,  upon  making  a  hole  in  it,  made  the  Water  fly  out.  Boyle 
aflerts,  that  it  threw  it  to  the  diftance  of  three  feet.  Exper.  20.  and  Stairs 
affirms  the  fame,  p.  396.  Thefe  laft  Experiments  therefore  feem  to  invali¬ 
date  the  Opinion  of  the  Academy  abovementioned  :  But  here  there  are  two 
things  that  ought  to  be  carefully  confidered.  In  the  firft  place,  in  the  filling 
of  thefe  Veflels,  the  Air  may  eafily  infinuate  itfelf,  and  lie  concealed  betwixt 
the  Sides  of  the  Veflel  and  the  Surface  of  the  contained  Liquor  ;  and  if  this 
is  the  Cafe,  then  when  it  afterwards  comes  to  be  comprefled,  it  will  prefs  out 
the  Water  wherever  there  is  a  vent,  till  it  is  reduced  to  the  common  denfity  of 
the  Atmofphere.  And  fecondly,  as  I  hinted  before,  the  Particles  of  the  Me¬ 
tal  being  diftended  upon  the  Water,  and  endeavouring  to  contract  themfelves, 
muft,  upon  any  Hole  being  made  in  the  Veflel,  immediately  force  out  the 
Water.  Thefe  inftances,  therefore,  are  not  fufficient  to  prove  any  comprefli-. 
bility,  or  elaftic  Spring,  in  the  Water,  which  the  Florentine  Experiments  feem 
intirely  to  deftroy.  Hence,  then.  Water,  in  refpeft  to  comprelfion,  and  the 
denfity  that  arifes  from  it,  appears  to  fuffer  nothing  at  all  from  the  different 
weight  of  the  Atmofphere,  let  the  variation  be  ever  fo  great.  And  here  cer¬ 
tainly  the  Works  of  the  Author  of  Nature  appear  very  wonderful,  whilft  we 
fee  one  Element,  as  Air,  formed  with  almoft  an  infinite  Elafticity,  whilft  ano¬ 
ther,  as  Water,  is  not  elaftic  at  all.  In  making  all  thefe  Experiments,  how¬ 
ever*  what  a  prodigious  deal  of  caution  is  neceflarv  ?  For  if  there  is  but  the 
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lead  common  Air,  befides  what  is  in  the  Water  itfelf,  intercepted  and  de¬ 
tained  between  the  concave  Surface  of  the  Veflel  and  the  convex  one  of  the 
Water,  which  may  eafdy  be  the  cafe,  as  we  fee  by  the  Bubbles  formed  upon 
the  polifh’d  Surfaces  of  fmooth  Bodies  immerged  in  Water  j  I  fay,  if  there  are 
any  fuch Bubbles  as  thefe,  though  they  are  firft  exceeding  fmall,  yet  afterwards, 
by  being  united  together,  they  may  form  there  a  confiderable  quantity  of  Air, 
which,  upon  being  comprefied,  will  exert  a  very  great  expanfive  force,  which 
one  may  be  eafily  led  toafcribe  to  the  Water  itfelf.  But  we  mud  be  very  care¬ 
ful,  likewife,  that,  during  the  time  that  the  Experiments  are  making,  the  Heat 
of  the  Water  is  neither  increafed  nor  diminifhed  ;  for  as  the  expanfion  of  Wa¬ 
ter  upon  Heat,  and  its  contraction  upon  Cold,  is  very  conliderable,  by  this 
means,  likewife,  the  event  may  prove  fallacious.  But  in  the  third  place,  we 
may  here  take  notice  farther,  that  though  the  Air  which  is  lodged  in  the  inter¬ 
dices  left  between  the  Elements  of  Water,  has  there  no  actual  eladicity,  yet, 
when  it  is  expanded  by  a  certain  degree  of  Heat,  is  forced  out  thence  by  a 
hydrodatical  force,  and  becomes  united  together,  it  then  acquires  an  eladic 
power,  in  the  fame  manner  as  it  does  in  the  Air-pump,  when  it  is  abfolutely 
drawn  out  of  it;  if  this  then  fhould  happen  to  prove  the  cafe  here,  the  Air 
which  before  being  difperfed  through  the  Water,  did  not  appear  eladic,  now 
it  is  feparated,  and  not  immediately  abforb’d  again  into  the  Water  out  of 
which  it  was  exprefs’d,  will  exert  a  true  eladic  force.  Except  therefore  all 
thefe  cautions  are  carefully  attended  to  at  once,  an  error  may  eafily  happen 
in  thefe  Experiments :  For  which  reafon  it  always  ought  nicely  to  be  examined, 
whether  there  are  any  fuch  Bubbles  in  thefe  Veflels,  or  no. 

Water  ex-  The  fourth  property  which  the  order  of  our  Subject  leads  us  to  take  notice 
•eedingfim-  of  in  Water,  is  its  exceeding  great  fimplicity  :  For  if  it  is  pure  elementary 
Water,  it  does  not  difcover  the  lead  diverfity  in  its  parts,  fo  that  it  is  eve¬ 
ry  where  found  to  be  exactly  the  fame;  and  by  what  has  been  already  laid 
down,  it  appears  to  be  immutable  in  its  bulk,  figure,  denfity,  weight,  and 
other  Properties.  The  Alchemids  now  obferving  this  condant  fimplicity  of 
Water,  fell  into  an  opinion,  that  all  Bodies,  in  particular  the  more  fimple  ones, 
were  produced  from  Water  alone,  as  their  original  Matter,  by  means  of  a  fe- 
minal  faculty  in  their  Seed,  and  a  quickening  Fire.  Hence  Paracelfus  Archid.  x. 
c.  3.  Water  is  the  proper  Element  or  Sea,  that  is,  the  true  Mother  of  all 
Metals.  And  Helmont  throughout  his  whole  Works  endeavours  to  advance  and 
inculcate  this  Doctrine.  And  for  this  reafon  they  aderted  farther,  that  all  Bo¬ 
dies,  when  they  are  perfectly  and  radically  diflolved,  by  the  univerfal  Solvent, 
are  at  lad  reduced  into  a  homogeneous,  elementary  Water,  their  particular, 
feminal  power  being  quite  dedroyed.  Confult  Helmont  in  every  part  of  his 
Writings.  This  Opinion,  however,  feems  rather  founded  upon  Hidory  and 
Difputation,  than  any  Experiments  which  have  been  related  in  fuch  a  manner, 
that  a  fober  man  can  fairly  give  credit  to  them.  For  after  Mofes ,  the  mod  an¬ 
cient  Writer,  had  delived  a  tradition,  that  the  Spirit  of  God,  brooding  upon 
the  face  of  the  Waters,  had  communicated  to  them  a  prolific  virtue,  the 
wifed  of  the  ancient  Perfians  looked  upon  Water  as  the  principle  of  Bodies. 
Hence  the  fame  doctrine  came  to  be  in  vogue  among  the  Egyptians,  from 
whom  Thales  the  Milefian  carried  it  into  Greece ,  by  which  means  it  at  lad 
came  amongd  theChemids.  Hence  the  followers  of  Van  Helmont  acknowledged 
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only  two  fimple,  natural  Bodies,  viz.  Water  perfe&ly  feparated  from  every 
thing  foreign,  and  heterogeneous,  and  Mercury  freed  too  from  every  thing 
heterogeneous,  and  from  the  taint  of  its  own  inherent,  original  Sulphur,  whofe 
fimplicity  then  would  be  greater  than  even  that  of  Gold.  Mercury,  however, 
itfelf  they  afierted  to  be  the  offspring  of  Water,  from  which  it  originally 
has  its  rife,  and  into  which  it  may  at  laft  be  refolved.  Hence  they  fuppofed 
Water  to  be  the  univerfal  nutriment  by  which  all  Bodies  are  fupported,  which 
no  Art  whatever  is  capable  of  making  any  alteration  in,  but  only  the  innate 
faculty  of  created  Seeds. 

As  a  fifth  property  of  Water,  we  reckon  its  mildnefs.  And  this  quality  it  Exceeding 
is  endued  with  to  fuch  a  degree,  that  if  it  is  reduced  to  the  Heat  of  a  heal-  miId* 
thy  Body,  and  then  applied  to  any  of  its  parts,  which  have  the  quicked  Senfe, 
it  not  only  don’t  excite  any  pain,  but  it  don’t  fo  much  as  raife  any  other  fenfa- 
tion  than  what  is  caufed  by  the  natural  humours,  and  the  parts  feel  when  they 
are  perfe&ly  found.  If,  for  inftance,  it  is  applied  to  the  Cornea  of  the  Eye, 
than  which  there  is  fcarce  any  part  fooner  affe&ed  with  pain  from  any  thing 
(harp,  it  does  not  caufe  the  lead  uneafinefs.  To  the  Membrane  of  the  Nofe, 
which  is  made  up  of  Nerves  that  lie  almoft  bare,  it  is  neither  troublefome, 
nor  affedls  it  with  any  new  fmell  ;  nay,  if  you  apply  it  foftly  to  the  Nerves, 
when  they  are  dretched  with  an  inflammation,  and  from  any  very  light  caufe  grow 
fo  exceeding  painful,  it  produces  no  manner  of  inconvenience.  In  crude  Ul¬ 
cers,  which  can’t  bear  the  lead  touch  of  the  lofted  thing  without  uneafinefs, 
warm  Water  caufes  no  irritation  at  all :  Nay,  foment  even  the  bare  and  half- 
dedroyed  Nerves  of  an  ulcerated  Cancer  with  warm  Water,  and  indead  of 
increafing  the  fharpnefs  of  the  Pain,  you  will  afifwage  it  •,  whereas  if  you  ap¬ 
ply  any  thing  elfe  to  them,  it  will  make  it  worfe.  The  organs  of  fmelling  it 
does  not  affect  with  any  fmell,  thofe  of  fading  with  any  fade,  thofe  of  fee¬ 
ing  with  any  colour,  or  the  nerves  with  any  fenfation.  Among  all  the  humours 
of  the  human  Body,  it  is  found  to  be  the  milded,  even  the  Oil  itfelf  not  ex¬ 
cepted,  which,  let  it  be  ever  fo  foft,  by  its  tenacity  gives  the  Nerves  a  kind 
of  uneafinefs.  And  among  thofe  Elements  which  Art  is  capable  of  extracting 
from  thefe  humours,  Water,  when  it  is  pure,  is  always  obferved  to  be  the  mod 
mild.  And  laflly,  it  demondrates  its  excellent  mildnefs,  by  being  able  to  di¬ 
lute  things  acrid,  in  fuch  a  manner  as  to  deprive  them  of  their  natural  acri¬ 
mony,  and  render  them  harmlefs,  with  refpect  to  the  human  Body.  A  drachm 
of  the  Liquor  drawn  from  Vitriol,  for  example,  by  the  extreme  force  of  Fire, 
called  by  the  Artids  the  pured  Oil  of  Vitriol,  drank  by  a  perfon  with  an  empty 
domach,  would  prove  a  violent  poifon,  burning  up  his  throat,  cefophagus ,  and 
domach  *,  and  yet  if  the  fame  is  diluted  in  fix  pints  of  Water,  it  will  do  no 
harm,  though  you  drink  it  all.  And  in  other  indances  the  fame  thing  nearly 
holds  true. 

In  refpedt,  therefore,  of  both  thefe  qualities,  warm  Water  is  edeemed  one  Hence  ac 
of  the  principal  Anodynes,  and  Paregorics  in  Phyfic,  and  is  hence  recommend-  Anodyne“ 
ed  by  Hippocrates  as  the  fofted  Fomentation  for  the  fharped  Pains. 

The  fixth  property  which  we  obferve  in  Water,  is  its  diffolving  power,  by  Thediffoiv- 
which  it  is  able  to  diffolve  certain  Bodies  in  fuch  a  manner,  that  when  they  ^Je°™cr  of 
are  diluted  in  it,  you  will  have  a  Fluid,  in  which  the  diflolved  Bodies  fhall 
be  fo  equably  didributed,  that  in  every  part  of  the  Water  there  fhall  be  a 
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proportional  part  of  the  fol vend.  As  this  fpeculation,  now,  is  of  confidera- 
ble  confequence,  fo  it  will  be  moft  readily  underftood,  by  examining  in  or¬ 
der  thofe  Bodies  upon  which  Water  is  capable  of  a&ing  in  the  manner  deferr¬ 
ed  ;  and  thefe  are  as  follows'. 

nut  upon  Firft,  all  true,  fimple,  foflil  Salts,  whether  exifting  in  a  liquid  or  folid  form. 

&npie  Saits.  Hence  Sal-Gem ,  Fountain  Salt,  Sea  Salt,  Borax,  Nitre,  Sal- Ammoniac,  and 
the  alcaline  Salt  of  Chalybeat  Waters,  as  it  is  juftly  accounted  by  the  famous 
Hoffman:  As  likewife  the  foflil,  acid  Salts,  which  are  rarely  found  in  a  folid 
form,  but  being  almoft  always  liquid,  are  referred  to  the  Acid  of  Sulphur,  called 
the  Oil  or  Spirit  of  Sulphuryw  Campanam  *,  to  the  Acid  of  Alum  forced  out  by 
an  extreme  Fire,  called  Oil  of  Alum  ;  to  a  fimilar  Liquor,  drawn  in  the  fame 
manner,  from  Vitriol,  called  Spirit  or  Oil  of  Vitriol  *,  all  which  three  forts  of 
Acids,  being  perfectly  depurated,  and  reduced  to  their  greateft  fimplicity, 
feem  hardly  at  all  to  differ  from  one  onother.  It  is  exceeding  difficult  indeed 
to  free  them  intirely  from  all  their  Water,  and  when  you  have  done  it,  they 
immediately  attract  more  into  them  out  of  the  Air,  as  greedily  as  fixed,  al¬ 
caline  Salts  do,  when  they  are  dried  in  the  ftrongefl  Fire.  When  you  have- 
feparated  it  from  them,  however,  very  nicely,  they  may  be  kept  fome  time 
in  the  Cold,  in  form  of  folid  Chryftals ;  but  as  foon  as  ever  they  attract  any 
moifture  out  of  the  Air,  they  melt  again,  or  if  they  are  expofed  to  a  fome- 
what  greater  degree  of  Heat,  for  then,  like  Ice,  they  perfectly  become  fluid. 
Hence,  however,  we  fee,  that  thefe  acid  Salts,  when  they  are  quite  freed  from 
their  Water,  are  capable  of  acquiring  a  folid  form,  though  they  retain  it 
with  a  great  deal  of  difficulty.  The  other  fimple,  foflil,  acid  Salts,  are  the 
acid  Spirits  of  Nitre  and  Sea  Salt  ;  and  thefe  are  always  fluid  ;  for  they  are 
of  fo  volatile  a  nature,  that  they  themfelves  fly  off  with  that  degree  of  Heat,, 
that  is  neceflary  to  feparate  their  Water.  All  thefe  foflil  Salts,  now,  maybe 
diffblved  in  Water,  according  to  the  Law  abovemen tioned. 

In  a  different  In  the  folution,  however,  effected  in  this  manner,  there  is  obferved  a  very. 

Banner,  confiderable  and  manifold  diverfity.  For  in  the  firft  place  acid  Salts,  that  are 
almoft  always  liquid,  and  therefore  are  already  diluted  with  fuch  a  quantity  of 
Water,  as  to  render  them  fluid  in  a  certain  degree  of  Heat,  may  be  diffblved 
in  any  quantity  of  Water  whatever,  be  it  ever  fo  fmall :  If  you  take,  for  in- 
ftance,  a  pound  of  the  ftrongefl;  Oil  of  Vitriol,  and  mix  it  with  only  one 
drachm  of  Water,  you  will  fo  accurately  divide  the  Elements  of  the  Oil  of 
Vitriol,  that  it  fhall  be  all  perfe&Jy  diffblved  in  this  one  drachm  of  Water. 
And  this  is  the  cafe  of  all  other  acid  Salts,  that,  we  are  hitherto  acquainted  with*. 
But  cn  the  contrary,  thofe  foflil  Salts  that  are  of  a  folid  form,  will  not  fuffer 
themfelves  to  be  diffblved,  except  you  apply  to  them  a  certain  quantity  of 
Water.  If  you  make  life  of  lefs  than  is  neceflary  for  this  folution,  then,  fuch  a 
part  only  of  the  Salt  will  be  melted,  as  that  quantity  of  Water  will  take  up,  the 
remainder  ftill  continuing  folid.  When  thefe  Salts,  however,  are  once  perfectly 
diffblved  in  a  proper  quantity  of  Water,  they  may  afterwards  be  farther  diluted 
in  any  quantity  whatever.  Take,  for  inftance,  an  ounce  of  dry  Sal  Gem ,  and 
diffbive  it  in  three  ounces  of  Water,  and  you  will  have  a  fimple  Lixivium ,  to 
which,  ir  you  add  only  one  fcruple  of  Water,  the  Lixivium  will  be  perfe&ly, 
and  equably  diluted  by  it.  And  this  property,  certainly  is  very  remarkable* 
inafmuch  as  there  is  no  end  to  this  dilution ;  for  when  a  foflil  Salt  is  once 
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diffolved  in  Water,  it  may  afterwards  be  diluted  in  the  fmalled  or  greateft 
quantity  of  Water,  in  fuch  a  manner,  that  in  every  portion  of  the  folvent 
Water  there  fhall  be  a  proportional  part  of  the  diffolved  Salt.  But  in  this 
diffolving  power  of  Water  it  is  obferved,  in  the  fecond  place,  that  if  the  Wa¬ 
ter  poured  upon  the  Salt  is  ffiook  about  with  it,  the  folution  is  fooner  effefted, 
and  more  Salt  is  diffolved  ;  whereas,  if  it  (lands  quiet,  it  is  longer  about,  and 
the  Water  takes  up  lefs.  In  the  third  place,  hot  Water  diflolves  Salt  in  a  great 
deal  lefs  time  than  Cold,  and  takes  up,  and  retains  a  great  deal  more.  Hence 
Water  that  has  only  32  degrees  of  heat  in  it,  performs  its  office  flowed,  and 
diflolves  lead  Salt  of  all;  whild  boiling  Water,  which  has  212,  does  it  quick- 
ed,  and  diflolves  mod.  And  this  is  always  obferved  to  happen  in  proportion 
to  the  degree  of  Heat  and  Cold.  For  if  you  diflolve  Salt  in  boiling  Water,  ’till 
the  Water  is  perfectly  faturated,  and  then  remove  the  Veflel  from  the  Fire,  you 
will  obferve,  as  the  Water  grows  gradually  colder  and  colder,  it  will  continual¬ 
ly  precipitate  more  and  more  Salt  to  the  bottom,  ’till  at  lad,  when  it  is  reduced 
to  the  3  2d  degree  of  Heat,  it  will  have  difcharged  a  very  large  quantity  of 
Salt  in  a  folid  form  ;  and  if  then  by  a  dill  greater  degree  of  Cold,  this  fait 
Water  begins  to  freeze,  there  will  in  that  cafe  be  yet  more  Salt  feparated  from 
it,  fo  that  in  the  fharped  Cold  of  all  it  will  be  nearly  all  expelled,  and  fo  long  as 
that  Cold  continues,  will  remain  with  the  Ice,  of  a  folid  confidence.  But  again, 
the  fait  Water,  which  when  a<Aed  upon  by  fo  ffiarp  a  degree  of  Cold,  difcharg’d 
the  greated  part  of  its  Salt,  will  be  much  fooner  thaw’d  again  upon  the  applica¬ 
tion  of  Salt  to  it,  than  common  Water  will  without,  in  the  fame  degree  of 
Cold  :  For  as  Salt,  on  the  one  hand,  by  being  mixed  with  Water,  keeps  it 
from  freezing,  ’till  the  Cold  is  increafed  a  good  deal  below  that  point  in  which 
pure  Water  would  have  froze;  So,  on  the  other*  if  you  apply  Salt  to  Ice  in  that 
very  fame  degree,  precifely,  in  which  if  the  Salt  had  been  mixed  with  the  Wa¬ 
ter,  it  would  have  been  jud  upon  freezing,  it  will  reduce  this  Ice  to  Water, 
though  without  it,  the  Ice  would  have  required  feveral  more  degrees  of  Heat  to 
diflolve  it.  By  this  furprizing  property,  then,  we  fee,  that  Salts  have  a  power 
to  prevent  the  afiociation  of  the  parts  of  Water,  and  their  concretion  into  Ice,, 
and  that  by  the  application  and  interpofition  of  their  own  Particles.  Hence  the 
Water  of  the  Sea  is  a  good  while  longer  before  it  freezes  than  frefli  Water, 
and  requires  a  much  greater  degree  of  Cold.  In  the  fourth  place,  the  concre¬ 
tion  of  Salt,  before  diffolved  in  Water,  called  chryflallization, appears  from  what 
has  been  faid  to  arife,  firff,  from  the  want  of  a  fufficient  quantity  of  Water  to 
dilute  it ;  fecondly,  from  the  Liquor’s  being  at  red,  in  which  the  Salt  is  dif¬ 
folved  ;  and,  thirdly,  from  Cold  :  For  thefe  three  are  the  indruments  by  which 
chrydallization  is  brought  about.  But  in  the  fifth  place,  we  obferve  farther^, 
that  the  diffolving  power  of  Water  operates  much  fooner  upon  one  Salt  than 
another ;  as  we  fee  Sal  Gem  is  fooner  diffolved,  in  the  fame  Water,  than  Borax; 
and  the  fame  quantity  of  Water  too  will  diflolve  more  of  one  Salt  than  ano¬ 
ther,  as.  we  fee  likewife  in  the  fame  Salts.  And  fixthly  and  laflly,  when  Water 
is  fo  perfectly  faturated  with  one  kind  of  Salt,  that  if  you  add  any  more  it  will 
fall  undiffolved  to  the  bottom;  yet  even  then  it  will  be  capable  of  diffolving 
a  good  deal  of  another  fort,  and  that  without  letting  go  the  former.  Satu¬ 
rate,  for  indance.  Water  of  a  certain  degree  of  Heat  with  Sal  Gem ,  fo  that  it 
won’t  diflolve  the  lead  grain  more,  and  it  will5  neverthelefs,  take  up  a  fmali 
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quantity  of  Nitre  •,  and  yet  the  Sal  Gem  will  remain  perfectly  difiolved  in  the 
Water  as  before.  Nay,  and  when  it  is  thus  faturated  with  thefe  two  Salts, 
it  will  ftil!  be  able  to  diffolve  fomewhat  more  of  another.  If  the  Philofophers 
and  Chemifts,  therefore,  would  properly  confider  thefe  Phenomena,  it  would 
open  a  way  to  farther  inquiries  into  the  nature  of  the  Solution  that  Water  ex¬ 
erts  upon  Salts,  than  have  yet  been  made. 

Secondjy  In  the  fecond  place,  pure  Water  diflolves  thofe  Salts  that  are  called  Metalline, 
upon  com-  Or  Terreftrial  Salts  by  which  we  mean  the  Chryftals  or  Vitriols  produced  from 
pound  Saits.  ]yfetais  corroded  by  Acids ;  and  that,  whether  thefe  Acids  are  Foflil  ones,  as 
in  Vitriol  and  Alum  ;  or  Vegetable  ones,  as  in  Verdigreafe.  All  thefe  Vitriols, 
now,  it  appears  by  chemical  Experiments,  are  compounded  of  a  folvent  Acid, 
a  Water  diluting  this  Acid,  and  a  corroded  Metal,  united  by  a  certain  Law, 
and  in  a  certain  proportion  into  one  Glebe.  Whilft  all  thefe  Bodies  are  thus 
difiolved  in  Water,  the  fame  fix  conditions  juft  now  mentioned,  will  hold  good 
in  thefe  likewife. 

And  upon  But  in  the  third  and  laft  place,  Water  has  a  power  alfo  of  diffolving  the  Salts, 
nhmis  and”  ^n^ma^s  ancl  Vegetables,  whether  native,  or  produced  by  Art.  Acid, 

Vegetables.  Rough,  Salt,  Alcaline,  Compound,  Ammoniacal,  Fix’d,  Volatile,  Semi-fix’d, 
and  Simple  ones,  thofe  arifing  from  a  Salt  and  Oil,  combined  together,  and 
thofe  produced  by  Fermentation,  Putrefaction,  and  Combuftion,  are  all  diffo- 
luble  to  Water.  But  here  again,  there  is  obferved  the  fame  variety  in  the  folu- 
tion,  as  we  obferved  above.  And  among  all  thefe  different  kinds  ofSalt,  Tartar 
is  difiolved  with  the  greateft  difficulty. 

Thefethings  All  thefe  things,  now.  I’ll  demonftrate  to  you  by  various  Experiments, 
confirmed  by  Firft,  then,  in  this  Glafs,  I  have  an  ounce  of  pure  Water,  into  which  I  drop 
m2nsT  four  drops  of  Oil  of  Vitriol,  and  upon  fhaking  it  together,  the  Liquor  through 
the  whole  grows  equally  acid.  2.  Here  again,  I  have  an  ounce  of  Oil  of  Vitriol, 
into  which  I  drop  four  drops  of  Water,  and  upon  fhaking  the  Veffel,  the  Li¬ 
quor,  as  before,  becomes  uniformly  acid.  Hence  then  it  appears,  that  acid 
Salts,  whether  mixed  with  Water  in  a  greater  or  lefs  quantity,  are  moft  equa¬ 
bly  divided  by  it,  and  moft  intimately  difperfed  through  it.  3.  With  an 
ounce  of  Water,  I  mix  half  an  ounce  of  dry  Sea-Salt,  part  of  which  diflolves, 
and  the  remainder  lies  undifiolved  at  the  bottom.  4.  To  a  very  ftrong  Brine 
of  Sea-Salt,  I  add  any  quantity  of  Water  whatever,  and  they  very  equably  mix 
with  one  another.  5.  If  the  fame  is  performed  with  Nitre,  Sal  Gem ,  Borax, 
Sal-Ammoniac ,  Salt  of  Tartar,  a  dry  alcaline  Salt,  a  volatile  alcaline  Sal-  Ammo- 
niac ,  with  Alum,  or  Vitriol,  the  effeCt  will  be  perfectly  the  fame,  as  in  the 
third  and  fourth  Experiments  :  All  which  I  have  here  fet  before  you. 
Thefe  Salts,  therefore,  in  order  to  be  perfectly  difiolved,  require  always  a  cer¬ 
tain  determined  quantity  of  Water,  nor  can  Water  diffolve  folid  Salts,  but  to 
a  limited  portion  of  them.  All  thefe  Salts,  now,  that  I  here  made  ufe  of,  were 
firft  very  carefully  dried,  and  reduced  to  a  very  fine  Powder.  If  we  could,  by 
any  Art  now,  perfectly  free  acid  Salts  from  all  the  Water  that  is  mixed  with 
them,  it  is  very  probable,  that  their  Particles  being  then  united  and  concreted 
into  a  folid  form,  would  in  a  certain  degree  of  Heat  require  a  determined  quan¬ 
tity  of  Water  to  reduce  them  again  to  a  ftate  of  fluidity  :  For  if  the  ftrongeft 
Oil  of  Vitriol  is  expofed  to  a  great  degree  of  Cold,  it  requires  a  certain  portion 
of  Water  to  prevent  its  fhooting  into  folid  Chryftals  *,  nor  will  that  which  is 
4  diluted 
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diluted  with  Water  thus  congeal  in  the  Winter,  but  only  that  which  is  exceed¬ 
ing  pure.  It  is  not  an  eafy  matter,  however,  to  give  you  an  inftance  of  ex¬ 
hibiting  pure  acid  Salts  in  a  folid  form,  without  the  concurring  aftiftance  of  a 
very  great  degree  of  Cold  ,  and  hence  Perfons  have  generally  imagined,  that 
thefe  acid  Salts  may  be  always  diluted  with  the  lead:  quantity  of  Water  ;  but 
this,  you  fee,  muft  be  underftood  with  fome  reftridlion,  agreeable  to  what  we 
have  now  obferved.  And  thus  much  for  the  proof  of  the  firft  propofitions. 

Into  three  ounces  of  the  pureft  diftill’d  Water,  I  here  put  one  ounce  and  one  The  quanti- 
drachm  of  Sea-Salt,  all  which,  if  they  ftand  at  reft,  will  diffolve  in  time, 
tho’  ftowly  ;  but  if  they  are  fhook  ftrongly  together,  it  is  all  difiolved  prefent-  dilute^,0 
ly.  To  the  fame  quantity  of  Water,  in  each  of  thefe  Veflels,  I  add  the  fame 
quantity  of  Salt,  but  one  of  them  I  keep  here  in  the  Cold,  whilft  I  fet  the  other 
upon  the  Fire  ;  and  the  Salt  in  the  warm  Water  diflolves  much  fooner  than  that 
in  the  Cold.  With  twelve  ounces  of  diftilTd  Water,  I  here  mix  five  ounces  of 
Sea-Salt,  and  upon  boiling  them  together,  they  are  intirely  difiolved:  I  add 
now  as  much  boiling  Water  as  was  loft  by  boiling,  and  you  fee  in  this  degree 
of  Heat,  there  is  a  perfedt  Solution.  I  cover  the  Vefiel  that  nothing  may  ex¬ 
hale,  and  fct  it  by  to  cool,  and  the  Salt  concretes  again  in  the  Cold,  and  from 
the  degree  of  ebullition,  quite  down  to  the  degree  32,  this  Lixivium  of  Sea-Salt, 
which  was  as  well  faturated  as  it  could  be  rendered  by  boiling,  forms  and  de- 
pofites  every  moment  more  and  more  Salt.  Hence  then  we  learn,  that  the 
fame  quantity  of  Water  in  the  Summer  time,  takes  up  more  Salt  than  it  does 
in  the  Winter  ;  in  a  hotter  Climate  diftolves  more  than  it  does  in  a  cold  ;  and 
confequently,  molt  of  all  in  the  Torrid  Zone,  and  lead:  about  the  Poles:  But 
as  putrefadlion,  c ceteris  paribus ,  prevails  in  proportion  to  the  degree  of  Heat  to 
which  Bodies  are  expofed,  we  fee  it  is  wifely  provided,  that  in  hot  Countries 
there  fhould  be  fo  much  more  Salt  difiolved  than  in  cold  ones,  which  beft  re¬ 
fills  it.  Boiling  Water,  then,  will  difiolve  as  much  Salt,  as  Water  can  pofiibly 
take  up:  Water  that  is  in  the  very  next  degree  to  freezing,  leaft  of  all.  But 
even  Ice  itfelf  congealed  from  Salt-water  in  every  increafing  degree  of  Cold 
down  to  O  in  Fahrenheit' s  Thermometer,  difcharges  continually  more  and  more 
Salt,  fo  as  at  laft  to  retain  but  an  exceeding  fmall  quantity,  in  the  greateft  ob¬ 
ferved  natural  Cold.  All  thefe  Obfervations,  then,  make  it  evident,  that  in 
the  Elements  of  Water  there  is  a  natural  difpofition,  which,  when  they  are  adled 
upon  by  Fire,  makes  them  liable  to  be  fo  feparated  from  one  another,  that  the 
Particles  of  Salt  may  be  difpofed  in  the  Interftices  between  them:  And  that  on 
the  other  hand,  when  the  Heat  is  withdrawn,  and  they  are  left  to  themfelves, 
they  then  fpontaneoufiy  attracft  one  another  in  fuch  a  manner,  as  to  lefien  thefe 
intercepted  fpaces,  fo  that  the  Particles  of  Salt  can  remain  there  no  longer,  but 
upon  the  nearer  approach  of  the  aqueous  Elements  are  expelled  from  between 
them.  The  diflolving  power  of  Water,  therefore,  with  regard  to  Salt,  depends 
partly  upon  the  Salt  and  Water,  and  partly  upon  the  quantity  of  Fire  that  is  uni¬ 
ted  with  them  both.  And  hence,  tho’  moftof  the  Chemifts,  indeed,  would  have 
itotherwife,  it  is  evident,  that  it  is  impofiible  to  determine  how  much  Salt 
may  be  difiolved  in  a  given  quantity  of  Water,  unlefs  the  degree  of  Heat  is  fir  ft 
accurately  adjufted  in  which  the  Solution  is  performed.  And  for  this  reafon, 
it  leems  certain,  farther,  that  Water,  without  the  aftiftance  of  any  Heat  at  all, 
is  not  able  to  difiolve  the  very  leaft  quantity  of  Salt,  that  is,  that  Salt  will  not 
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be  diluted  by  the  very  coldeft  Ice.  And  here,  again,  it  is  very  remarkable, 
that  Salt,  by  being  mixed  with  rafped  Ice  fhould  make  it  thaw,  and  yet  by  the 
very  fame  means  fhould  excite  fuch  a  prodigious  degree  of  Cold  .*  This  appears 
every  where  evident,  but  molt  of  all  fo  in  thofe  Experiments  of  Fahrenheit's , 
which  we  related  to  you,  p.  99,  which  certainly  evince,  that  Salt  has  a  power 
of  heating  the  coldeft  Bodies,  and  of  expelling  Cold  from  them  into  the  neigh¬ 
bouring  Bodies  and  Spaces  *,  which  again,  is  a  wonderful  Law  of  Nature.  But 
as  I  am  not  treating  profeffedly  of  this  fubjeCt  now,  l  muft  proceed,  tho’  I 
have  a  good  many  more  things  that  I  could  add,  which,  perhaps,  I  may  do  here¬ 
after  :  What  I  have  offered,  will  in  the  mean  time  afford  you  matter  of  fpecula- 
tion  and  farther  inquiry.  Give  me  leave,  however,  to  propofe  a  few  more  Ex¬ 
periments  which  I  have  made  relating  to  our  prefent  bufmefs.  When  the  com¬ 
mon  Air  was  38  degrees  warm,  I  took  of  the  pureft  driefl  Sea-Salt  reduced  to  a 
fine  powder  2  ounces,  which  fulfered  themfelves  to  be  diffolv’d  in  6  ounces  3 
drachms  of  pure  diftill’d  Rain-water ;  fo  that  here  4  parts  of  Salt  required  13 
parts  of  Water.  One  ounce  of  Sal  Gem ,  prepar’d  in  the  fame  manner,  required 
3  ounces  2  drachms  of  the  fame  Water,  the  proportion  here  being  the  fame  as 
the  formef,  viz.  4  to  13.  One  ounce  of  pure  dry  powdered  Sal-Ammoniac,  was 
diffolved  in  3  ounces  2  drachms  of  the  fame  Water.  Nine  drachms  of  pure 
dry  Nitre,  reduced  to  Powder,  took  up  6  ounces  of  the  fame  diftill’d  Water  ; 
fo  that  there  were  3  parts  of  Nitre,  to  16  of  Water.  Half  an  Ounce  of  very 
dry  Borax,  required  more  than  10  ounces  of  Water  to  diffolveit  intirely  ;  hence 
the  proportion  ,  as  1  to  20.  One  ounce  of  Alum  was  diffolved  in  14  ounces  of 
diftill’d  Water.  One  ounce  of  Epfom  Salt,  in  1  ounce  2  drachms :  One  ounce 
ofSalt  of  Tartar,  in  1  ounce  and  Three  ounces  of  Water,  fhook  ftrong- 
Jy,  and  for  a  good  while,  with  4  an  ounce  of  the  Arcanum  Duplicatum  of  the 
Duke  of  Holface,  diffolved  it  perfectly.  And  laftly,  by  fhaking  them  together 
for  fome  time,  3  ounces  of  Water  diffolved  intirely  1  drachm  and  4  of  com¬ 
mon  green  Vitriol.  Hence,  then,  we  infer,  that  different  Salts  require  a  very 
different  quantity  of  Water  to  diffolve  them:  That  fome  are  diffolved  fooner 
than  others  :  That  thofe  which  fpontaneoufly  melt  in  the  Air,  diffolve  fooneft, 
and  in  a  very  fmall  quantity  of  Water  ;  which  too  feem  of  a  more  aCtive  na¬ 
ture  :  And  that  thefe,  when  they  areexpofedto  the  Fire,  part  with  the  Water 
in  which  they  are  diffolved,  with  fo  much  the  more  difficulty,  fo  that  Salt  of 
Tartar,  and  Oil  of  Vitriol,  cannot  be  freed  from  their  Water  without  a  very 
great  degree  of  Heat.  To  thefe  3  ounces  2  drachms  of  Water,  now,  which 
has  diffolved  in  it  1  ounce  of  Sea-Salt,  nor  is  capable  of  taking  up  any  more  of 
this  Salt,  I  add  4  a  drachm  of  "Nitre,  and  this  dilfolvesin  it.  Again,  with  thefe 
6  4  ounces  of  Water,  which  contain  1  ounce  of  diffolved  Nitre,  and  are  per¬ 
fectly  faturated,  1  mix  4  an  ounce  of  Sea-Salt,  and  itdiffolves  intirely.  Hence, 
therefore,  Water,  when  it  is  fa tu rated  with  one  fort  of  Salt,  fo  that  it  cannot 
take  up  any  more  of  that,  is  neverthelefs  ftill  capable  of  diffolving  fome  more 
of  another.  Fountain-Salt,  Sal  Gem,  Sea-Salt,  Sal-Ammoniac ,  Nitre,  and  Bo¬ 
rax,  being  reduced  to  their  particular  Brine,  may  be  intirely  and  intimately 
mix’d  with  one  another.  In  the  Solution,  however,  of  a  metallic  Vitriol  by 
Water,  it  ought  particularly  to  be  taken  notice  of,  that  this  cannot  be  perfect¬ 
ly  dried  before  this  Solution,  but  it  will  be  altered  in  its  Nature  :  Nay,  and 
whilft  it  is  diffolved  in  this  manner,  it  always  lets  fall  to  the  bottom  a  good  deal 
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of  indiiToluble  Ochfe  *,  and  hence  by  repeated  Solution  and  Chryflallization  of 
Vitriol  in  Water,  the  whole  fubftance  is  at  laft  converted  into  Ochre,  and  a 
pinguious  Liquid,  that  cannot  be  eafily  dried.  Theeafier,  therefore,  the  fooner,and 
with  the  lefs  quantity  of  Water,  Salts  are  diffolv’d,  the  more  ftrongly  they  Lem 
to  retain  their  Water  when  they  have  once  received  it.  But  in  the  Solution  of 
Metals,  now,  by  Water,  there  are  fome  Phenomena  that  are  very  fingular,  and 
well  worth  our  confideration.  Metals  have  fome  Salts,  by  which  they  may  be 
diffolved;  and  when  they  are  found  diffolved  by  thefe  into  vitriolic  Glebes, 
they  then  fuller  themfelves  to  be  diluted  in  Water:  And  this  Solution  is  always 
fooneft  effeded,  and  is  molt  perfed,  when  thefe  Glebes  abound  with  that  Salt, 
which  fuch  a  particular  Metal  is  principally  diffolved  by  ;  for  then  pure  Water 
will  fo  perfedly  dilute  fuch  a  Glebe,  that  the  metallic  Particles  will  be  molt 
equably  diftributed  through  the  Water.  But  on  the  other  hand,  when  in  Vi¬ 
triols,  part  of  the  folvent  Salt  is  wanting,  then  Water  poured  upon  them,  will  dif- 
folve  the  Metal  fo  much  the  lefs,  fo  much  (lower,  and  more  imperfedly,  efpe- 
cially  if  you  add  too  great  a  quantity  ;  for  then  there  is  always  fome  part  of 
the  Metal  precipitated  to  the  bottom.  But  when  Metals  are  diffolved  in  a  good 
quantity  of  their  folvent  Salts,  and  then  diluted  with  Water,  by  a  gentle  ex¬ 
halation  they  are  reduced  into  folid  vitriolic  Glebes  called  Magefteries,  Salts, 
Vitriols,  Sugars,  and  Chryftals  of  Metals.  In  all  thefe  now,  the  Metal,  its 
folvent,  and  pure  Water,  are  always  combined  together  in  a  certain  proportion, 
and  form  pellucid,  brittle  Mafies,  diffoluble  in  Water,  fufible  in  the  Fire,  and 
hence  convertible  into  a  fine  Calx,  which  lofe  their  tranfparency,  as  foon  as 
ever  the  Water  is  drawn  from  them.  By  this  Art,  now.  Metals  are  rendered 
potable,  without  much  inconvenience,  and  with  a  medicinal  effed  that  may 
be  pretty  certainly  determined,  as  they  are  thus  rendered  diffoluble  in  Water. 

For  inthe  firft  place,  thefe  Bodies  will  ad  by  the  Acid  which  diffolves  the  Metals, 
and  then  adheres  to  them.  Secondly,  by  vertue  of  the  metalline  Mafs  diffolved  by 
this  Acid,  and  now  inthe  Vitriol*,  for  this  metalline  part  will  then  ad  by  the 
properties  common  to  all  Metals.  And  thirdly,  in  which  their  principal  effi¬ 
cacy  confills,  thefe  Vitriols  will  ad  by  that  fingular  vertue  which  is  proper  and 
peculiar  to  every  particular  Metal,  and  which  is  generally  inimitable  by  any 
other.  But  fourthly,  thefe  Bodies  likewife  acquire  a  farther  power,  arifing  from 
the  union  of  thefe  three  together,  thus  all  united  by  the  mediation  of  Water, 
in  particular,  into  one  Mafs,  which  nowads  by  their  whole  joint  efficacy.  Of 
this  kind  now,  thus  produced  by  Water,  are  Vitriols  of  Gold,  Mercury,  Lead, 

Silver,  Copper,  Iron,  and  Tin. 

This  rule,  however,  muff  not  be  extended  to  all  Semi-metals,  as  if  Semi-  W3ter  din. 
metalline  Particles,  reduced  by  their  folvent  Acids  into  Maffes appearing  filine,  diiroiveaii 
might  be  afterwards  diluted,  and  diffolved  in  Water  like  Salts,  and  true  Metals.  ^”Ihc 
The  pureft  metalline  part  of  Regulus  of  Antimony,  for  inftance,  is  perfedly 
diffolved  in  the  ftrong  Spirit  of  Sea-Salt  that  adheres  to  thecorrofive  fublimate 
of  Mercury,  inthe  diftillation  of  Butter  of  Antimony  ;  for  what  elfe  is  this 
Butter  of  Antimony,  but  a  true  vitriolic  Salt  of  Regulus  of  Antimony,  made 
by  a  combination  of  it  with  Spirit  of  Sea-Salt  ?  Flence,  therefore,  from  our 
Hiftory  of  metalline  Salts,  a  Perfon  would  be  apt  to  imagine,  that  this  Butter, 
likewife,  might  be  diffolved  in  Water  *,  but  how  much  would  he  be  difappoint- 
fcd,  when  he  came  to  make  the  Experiment  ?  For  as  foon  as  ever  the  Water 
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comes  to  this  icy  Glebe,  the  folvent  Acid  immediately  lets  go  the  diffolved 
Regulus ,  mixes  itfelf  with  the  Water,  and  gives  you  again  intirely  the  femi-me- 
talline  corroded  Calx  that  lay  conceal’d  in  the  Butter.  This  rule,  therefore, 
muft  not  be  carried  beyond  its  proper  limits, 
water  dir-  Water  diffolves  Alcohol,  not  fpontaneoufly,  but  if  they  are  ffiaken  together  *, 
joJvesAico-  for  Water  is  gently  poured  upon  Alcohol,  it  paffes  through  it,  and  falls  to 
the  bottom,  whilft  the  Alcohol  fwims  at  top.  Nay,  it  will  not  readily  fo  dif- 
folve  Alcohol,  but  that  after  you  have  fhaken  them,  the  Alcohol  will  Bill  in 
fome  meafure  cohere  together,  and  float  about  in  the  Water  in  pinguious  ftr'uz : 
If  the  concuflion,  however,  is  continued  for  a  good  while,  it  will  at  laft  be 
perfectly  diluted,  and  equably  difhributed  through  the  whole  Water.  This  te¬ 
nacity,  now,  of  the  parts  of  the  purefl:  Alcohol,  appears  no  where  more  ele¬ 
gantly  than  in  an  Experiment  I  formerly  fhewed  you,  p.  258,  when  I  took  a 
chemical  Vial  full  of  Water,  and  inverting  it,  immerged  the  mouth  into  Al¬ 
cohol,  for  then  you  faw  the  Alcohol  afcend  through  the  Water  without  mixing 
with  it,  rife  into  the  Belly  of  the  Glafs,  and  colleCt  itfelf  together  at  top. 
Since,  therefore,  pure  Alcohol  is  a  vegetable  Oil  reduced  by  the  efficacy  of  a 
proper  fermentation  into  thefe  Spirits,  which  burn,  and  are  mifcible  with 
Water *, 

Therefore  Hence  we  learn,  that  even  Oils  themfelves,  after  they  have  firfl  been  chang’d 
OiiTented  *n  t^s  manner?  rnay  be  intirely  mixed  with  Water,  let  them  be  ever  fo  pure, 
tho’  fooner,  indeed,  and  more  eafily,  if  they  are  diluted  in  fome  quantity  of 
it  already,  for  common  Spirit  of  Wine  mixes  more  readily  with  Water,  than 
the  purefl  Alcohol. 

Water  and  In  the  mean  time,  however,  it  is  particularly  remarkable,  that  Water,  when 
dfiioive aV  *s  Pcrfe&]y  Saturated  with  Salt,  will  by  no  means  mix  with  Alcohol*,  nay,  if 
cohoi.  you  ffiake  them  together  ever  fo  ftrongly,  and  for  ever  fo  long  a  time,  you 
will  never  reduce  them  to  one  uniform  Fluid,  but  will  find  on  the  contrary, 
that  they  repell  one  another  much  more  powerfully  than  any  other  two  known 
Liquors  in  Nature.  In  this  Veffel  here,  I  have  fome  Oil  of  Tartar  per  deliqui- 
um ,  in  this  other  fome  Alcohol,  both  of  them  pure  tranfparent  Liquors :  Thefe, 
now,  I  mix  together,  and  you  fee  they  continue  perfectly  diftinCt,  the  Oil  of 
Tartar  fubfiding  to  the  bottom,  whilft  all  the  Alcohol  fwims  at  top.  But  I’ll 
fhake  thefe  now  with  all  the  force  I  am  able,  and  what  is  the  confequence  ? 
Why  the  Oil  again  collects  itfelf  together,  and  the  Alcohol  rifes  united  above 
it,  nor  fo  much  as  the  leaf!:  drop  of  either  of  them  remains  mixed  with  the 
other.  Nay,  farther,  I  put  thefe  two  Liquors  into  a  tall  Bolthead,  and  made 
them  boil,  in  order  to  try  whether  by  this  means  I  could  not  make  them  mix 
together,  but  I  found  it  was  to  no  purpofe,  for  both  of  them  continued  per¬ 
fectly  feparate  from  the  beginning  to  the  end,  even  in  the  a6t  of  ebullition, 
but  the  Alcohol  being  raifed  by  the  flrength  of  the  Fire,  was  feparated  from 
the  Water,  which  remained  at  the  bottom  with  its  Salt. 

Water  fome-  But  lhere  is  (till  fomething  farther  very  extraordinary  in  this  affair,  and  that 
times  at-  is,  that  if  Water  is  thoroughly  faturated  with  a  Salt  that  may  be  very  eafily 
hoi^’amUe-  feparated  from  it,  then  if  you  mix  the  purefl  Alcohol  with  this  Lixivium ,  the 
poiites  Salt.  Alcohol  will  unite  with  the  Water,  and  the  Salt  will  be  expelled  and  precipita¬ 
ted  to  the  bottom  in  form  of  a  diffolved  Salt.  In  this  Glafs  I  have  the  ftrong- 
eft  Lixivium  that  can  be  made  with  Epfom  Salt  and  Water,  which  you  fee  is 

quite 
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quite  clear,  nor  has  the  lead  fign  of  any  Salt  in  it.  Into  this,  now,  I  pour 
fome  Alcohol,  and  it  fwims  at  top  :  But  I  (hake  them  as  you  fee  together,  and 
now  the  Liquor  grows  turbid,  opake,  and  whitiffi,  and  lets  fall  fome  little 
Chrydals  of  Salt,  by  this  means  feparated  from  its  difiolvent  Water,  which  is 
now  united  with  the  Alcohol.  And  in  the  Offa  Helmontiana ,  where  there  is  as 
much  volatile  alcalineSalt  of  Sal-Ammoniac,  difiolved  in  Water,  as  it  can  poffibly 
take  up,  and  then  an  equal  quantity  of  the  pured  cold  Alcohol  is  poured  upon 
it,  the  Liquors  being  (haken  together,  indantly  coalefce  into  a  white  folid 
Glebe,  from  which  in  a  little  time  there  is  feparated  fome  Water  attra&ed  into 
the  Alcohol. 

But  another  thing  to  be  obferved  in  this  difiblving  power  of  Water  is  this,  Water  dif- 
that  if  it  is  mixed  with  Alcohol,  that  has  a  diddled  Oil  difiolved  in  it,  then  Alcohol  o,- 
the  Oil  will  be  feparated  from  the  Alcohol.  This  you’ll  fee,  if  you’ll  pleafe  to  ofoiis,  Rs'- 
attend  to  the  following  Experiment.  I  have  here  fome  exceeding  pure  Alco- 
hoi,  in  which  I  have  difiolved  fome  choice  Oil  of  Cinnamon,  and  you  perceive  1  * 

how  equably  clear  it  is,  without  the  lead  fign  of  any  Oil  fwimming  in  it,  or 
falling  to  the  bottom.  Into  this  mixture,  I  now  gently  drop  fome  Water  ;  and 
don’t  you  obferve  how  the  Liquor  immediately  grows  white,  and  from  a 
tranfparent  one,  becomes  opake?  But  you  obferve  farther  too,  that  the  Oil, 
which  before  was  fo  perfectly  diluted,  as  to  become  imperceptible,  difcovers  it- 
felf  now,  and  collects  itfelf  together.  Hence,  then,  it  appears  evident,  that 
Water,  being  mixed  with  Alcohol,  renders  it  unfit  for  the  Solution  of  thefe 
Oils :  That  Alcohol  unites  more  eafily,  and  in  a  more  kindly  manner  with  Water 
than  with  thefe  :  And  that  thefe  Oils,  when  they  are  diluted  with  Alcohol,  do 
neverthelefs  continue  real  Oils,  tho’  they  do  not,  during  that  time,  appear  in 
form  of  Oil,  but  of  Spirits.  Refins  too,  may  be  difiolved  in  Alcohol,  fo  as  not 
in  the  lead  to  appear  *,  but  if  you  mix  Water  with  this  Liquor,  it  indantly  be¬ 
comes  very  white,  difcovers  again  the  latent  Refin  in  the  Alcohol,  and  yields 
you  the  very  fame  quantity  of  Refin  that  was  difiolved  :  This  is  true  in  every 
kind  of  Refin  whatfoever.  Thefe  refinous  Subdances,  therefore,  may  be  dif- 
folved  in  Alcohol,  may  be  recovered  from  it  again  by  the  help  of  Water, 
may  be  difiolved  again,  and  precipitated  as  before,  and  this  may  be  repeated  as 
long  as  you  pleafe.  This  I  learned  by  a  great  number  of  repetitions  of  thefe 
Operations  in  Refin  of  Scammony.  But  let  us  take  Camphire  a  little  into 
confideration :  What  kind  of  Body  do  you  look  upon  this  to  be  ?  You’d  be  apt  to 
anfwer,  a  Refin.  Shew  me  then  any  other  Refin  in  the  World,  that  may  be 
fublimed  dry,  without  any  refiduum,  or  any  alteration  in  its  parts:  In  this  par¬ 
ticular,  therefore,  it  is  different  from  all  Refins:  This,  however,  may  be  per¬ 
fectly  difiolved  in  Alcohol,  and  upon  the  affufion  of  Water,  exadfly  like  other 
Refins,  will  be  recovered  into  true  folid  Camphire,  intirely  the  fame  as  it  was 
before.  Upon  the  whole,  then,  it  appears,  that  Water  attraCb  Salt  of  Tartar 
more  powerfully  than  it  does  Alcohol :  Whild  on  the  other  hand,  it  attradls 
Alcohol  more  ftrongly  than  that  does  Oils,  Refins,  and  Camphire, 

But  Water,  again,  diflolves  every  compofition  that  is  properly  called  a  Soap,  rtdiffoivcs 
or  a  faponaceous  Body,  and  that,  whether  it  is  artificial,  or  natural  :  Nor  does  %’°’s>arid 
it  at  all  fignify,  whether  it  is  fixed  or  volatile.  For  every  Sapo  is  compounded  sS™* 
of  an  Oil  and  an  alcaline  Salt,  fo  united  together,  that  they  may  be  diluted  in  an“  by  thu 
Water  in  fuch  a  manner,  that  there  (han’t  be  the  lead  appearance,  either  of  * 
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the  Oil  or  the  Salt,  but  the  whole  mixture  fhall  appear  homogeneous.  The 
particular  property  now  of  fuch  a  Subftance  is  this,  that  if  it  is  intimately 
mixed  with  Oils,  oily  Subftances,  Refins,  refinous  Subftances,  Gums,  and  gum¬ 
my  Subftances,  Gum-Refins,  or  any  other  tenacious  Bodies  formed  from  thefe, 
it  will  render  them  mifcible,  and  diffoluble  in  Water,  fothat  they  may  by  this 
means  be  wafhed  off  from  the  Bodies  to  which  they  adhere.  Water,  therefore, 
not  only  diffolves  true  Soaps,  but  by  being  affifted  by  them,  acquires  a  power 
of  diffolving  thofe  Bodies,  which  otherwife  would  have  been  beyond  its  effica¬ 
cy:  The  diffolving  Power,  therefore,  of  Water,  by  the  help  of  Soap  is  vaftly 
increafed. 

One  would  fcarcely  have  believed,  however,  that  Water  had  a  power  of  dif¬ 
folving  Air,  unlefs  this  had  been  abfolutely  demonftrated  before  in  our  Hiftory 
of  Air.  Seep.  299,  300.  But  this  in  the  mean  time  is  effe&ed  only  in  a  particular 
manner,  and  to  a  certain  degree,  but  no  farther  •,  and  indeed,  with  this  cir- 
cumftance,  that  the  Air,  whilft  it  continues  thus  diffolved,^  no  longer  retains 
that  elaftic  quality  which  is  proper  to  it.  See  the  places  juft  cited.  In  this 
refpeft,  therefore.  Water  diffolves  Air,  as  it  does  Salts,  that  is  to  fay,  in  fuch 
a  manner,  that  the  fmall  Particles  of  Air  difpofe  themfelves  between  the  inter- 
ftices  left  between  the  Elements  of  Water,  as  thofe  of  the  Salts  do  ;  and  when¬ 
ever  all  this  Air  is  perfe&ly  feparated  from  its  diffolvent  Water,  by  Froft,  the 
removing  the  preffure  of  the  Atmofphere,  Fire,  the  Sun,  or  the  Mixture  of 
certain  Bodies  together,  there  is  then  immediately  juft  fo  much  Air  imbibed  by 
the  Water  as  was  difengaged  from  it. 

In  the  laft  place,  Water  is  capable  of  diffolving  many  earthy  Bodies,  when 
they  are  firft  prepared  ;  tho*  whilft  they  were  alone,  they  could  never  be  dilu¬ 
ted,  and  diffolvedby.it.  Oyfter-ffiells,  the  Claws,  and  other  fhelly  parts  of 
Lobfters,  and  Cray-fifh,  the  Shells  of  Snails,  and  River  and  Sea-fifh,  Stones, 
the  Calculi ,  and  ftoney  concretions  in  Animals,  their  Horns,  Hoofs,  Bones,  and 
the  like,  when  they  are  firft  perfectly  corroded  by  their  proper  folvent  Acids, 
may  be  afterwards  intirely  diffolved  in  Water  :  Nay,  and  Chalk,  Corals, 
Pearls,  Mother  of  Pearl,  calcined  Stones  and  Flints  too,  have  long  been  inftan- 
ces  of  the  fame  thing. 

Having  thus  then  given  an  account  of  the  Bodies  that  Water  is  capable  of 
diffolving,  it  may  be  properly  enough  inquired,  which  then  are  thofe  that  are 
capable  of  ftanding  out  againft  this  diffolving  power  ?  Why,  to  this  queftion 
We  fhall  then  only  be  able  to  anfwer,  when  we  are  certain  that  we  are  inafters 
of  fome  Water  that  is  abfolutely  pure,  without  the  leaft  Mixture  of  Salt;  for 
Bodies  are  very  often  diffolved  by  the  vertue  of  latent  Salts,  and  the  effedl  is 
falfty  afcribed  to  the  Water  itfelf  ;  v/hereas,  was  this  Water  quite  pure,  we 
might  then  be  able  to  judge,  whether  this  vertue  belonged  to  the  Water  alone. 
In  Metals,  in  particular,  the  thing  is  exceeding  difficult,  inafmuch  as  Iron,  when 
wetted  with  the  pureft  Rain-water,  is  converted  into  a  Ruft,  and  Copper  into  a 
Mould.  The  famous  Joel  Langelotte,  indeed,  has  in  his  Writings  afferted, 
that  Gold  may  be  diffolved  by  attrition  alone:  And  the  ingenious  Hombergtf- 
firms,  that  fimple  Water,  by  being  rubbed  for  a  long  time  with  Metals,  nay, 
even  Gold  itfelf,  is  capable  of  perfectly  diffolving  their  Subftance  into  a  pota¬ 
ble,  medicinal  form.  Thefe  Experiments  I  have  read  and  examined  ;  but  as 
thefe  have  been  made  in  the  Elaboratories  of  Chemifts,  where  the  Air  is  impreg¬ 
nated 
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nated  with  all  kinds  of  volatile  Salts,  I  have  always  doubted,  whether  thefe  So¬ 
lutions  fhould  not  properly  be  attributed  to  thefe  Salts  ;  efpecially,  confiderino- 
that  the  rubbing  in  thefe  cafes  was  continued  for  the  fpace  of  whole  months^ 
in  which  time,  tho’  but  a  very  frnall  quantity  of  Salt  was  applied  at  once,  yet 
the  aggregate  of  all  together,  mud  be  pretty  confiderable.  The  mod  ancient, 
indeed,  of  the  Alchemifts,  were  of  opinion,  that  all  things  are  produced  from 
Water,  and  at  lad  are  refolved  into  it  ;  and  tell  us,  that  Bodies  mud  be  al¬ 
ways  refolved  by  principles  confentaneous  to  their  origin;  and  hence  have  ac¬ 
knowledged  Water  to  be  the  univerfal  Menfiruum :  But  they  have  never  let  us 
into  the  method  of  practice  that  would  confirm  their  Doftrine.  Pure  Earth, 
however,  perfeftly  free  from  every  kind  of  Salt  and  Sulphur,  Water  will  not 
dilfolve  ;  nor  will  it  attenuate  and  dilute  Glafs,  Gems,  Chrydals,  or  Stones 
that  are  perfectly  fimple.  Hence  a  great  many  Bodies  of  this  kind,  or  com¬ 
pounded  of  thefe,  it  leaves  intirely  untouched.  Hence,  therefore,  we  infer, 
that  Water  is  not  a  univerfal  Solvent,  but  that  it  is  limited  to  thofe  Bodies  which 
we  have  enumerated. 

I-Iaving  thus,  then,  carefully  examined  the  properties  of  Water,  we  eafily  Water  m- 
perceive,  that  it  will  readily  infinuate  itfelf  into  the  invifible,  nay,  the  fmalled  So'th?1*' 
Pores  of  a  great  number  of  compound  Bodies.  For  as  it  is  very  heavy,  and  Pores cfuo- 
confids  of  Particles  that  are  exceeding  fubtil,  its  very  great  lubricity,  and  its  dies’ 
ealy  feparability  into  its  Elements,  will  difpole  them  to  penetrate  with  the 
greated  eafe  into  the  fmalled  interdices.  But  the  very  efficacious  power  that  it 
has  of  difiblving  fuch  a  vad  number  of  Subdances,  very  frequently  effects  too 
the  refolution  of  the  matter  that  dops  up  the  Pores  of  Bodies,  and  by  this 
means,  likewife,  it  procures  itfelf  a  pafiage  into  them;  efpecially,  as  its  ulti¬ 
mate  Elements  are  exceeding  firm  and  immutable,  and  hence  have  a  true  me¬ 
chanical  vertue,  as  well  as  that  fingularone,  which  depends  upon  their  contrac¬ 
tility. 

When,  therefore,  by  this  power  it  has  infinuated  itfelf  into  the  minute  Pores  Hence>n". 
of  Bodies,  and  perfectly  penetrated  through  their  whole  Subdance,  it  is  no  wdghSt/heC 
wonder  that  by  this  addition  of  new  matter,  it  diould  increafe  their  weights. 

And  this  augmentation  in  many  of  them,  which  have  a  pretty  great  attractive 
power,  with  regard  to  Water,  is  very  confiderable  ;  as  in  almod  all 
Salts,  the  fixed  alcaline  ones  in  particular ;  mod  Soaps  we  are  acquainted  with  ; 
even  pure  fermented  Spirits ;  and  many  Solids.  Hence  thofe  Perfons  who  fell 
by  weight,  find  a  confiderable  advantage  in  difpofingof  fuch  kind  of  Goods  in 
damp  cold  Weather,  when  they  buy  them  in  hot  and  dry.  And  by  this  means 
the  Chemids  have  been  fometitnes  deceived,  who  taking  notice  of  thefe  incre¬ 
ments,  and  decrements  of  the  weights  of  Bodies,  have  frequently  afcribed 
them  to  fictitious  caufes,  when  in  reality,  they  depended  only  upon  this  addition 
of  Water. 

But  as  it  thus  increafes  the  weight  of  Bodies,  fo  likewife  it  does  frequently  And  bulk, 
their  Bulk.  Hence,  therefore,  we  perceive,  that  it  does  not  only  take  poffef- 
fion  of  their  vacuities,  but  that  it  exerts  likewife  a  power  by  which  it  feparates 
the  folid  Elements  from  one  another.  This  appears  to  be  true  by  numberlels 
Experiments,  but  never  more  evidently  than  in  one  made  and  propofed  by  the 
Academy  Del  Cimento.  Experiment  184.  which  becaufe  the  Book  is  fcarce,,  you’ll 
give  me  leave  to  infert  here. 
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A  Cone  AB  was  made  of  folid  Seed,  and  formed  as  exactly  as  poflible,  and 
its  altitude  divided  into  fome  equal  parts.  There  was  then  another  Cone  CD 
made  of  a'piece  of  Wood  cut  longitudinally  out  of  a  Tree,  which  was  hollowed 
in  fuch  a  manner,  that  its  internal  conical  Surface  was  fitted  exa&ly  to  the  Con¬ 
vex  Steel  Cone  AB,  when  the  wooden  Cone  CD  was  dry.  This  wooden  hol¬ 
low  Cone  was  then  made  thoroughly  wet,  and  upon  this  it  was  (welled  fo  much 
inwards,  that  it  would  no  longer  admit  the  Cone  AB  into  its  Cavity,  which  it 
eafily  received  before  :  But  at  the  fame  time  too  the  Cone  CB,  which  when  it 
was  dry,  went  into  another  hollow  Cone,  was  fo  fwelled  outwards,  that  it 
could  not  now  be  thruft  into  it.  Thus  then  it  appeared  to  ocular  demonftra- 
tion,  that  the  fubftance  of  the  Wood  was  expanded  by  the  Water  in  all  its  di- 
menfions.  Hence,  therefore,  there  are  often  produced  very  extraordinary  and 
furprizing  effe<fls,  by  Water’s  infinuating  itfelf  into  dry  Bodies,  which  by  this 
means  become  bigger,  and  by  expanding  themfelves,  are  the  caufes  of  incredi¬ 
ble  alterations. 

After  Water  now  is  thus  intimately  mixed  with  Bodies,  that  are  of  a  vafily 
different  nature  from  its  own,  it  is  then  in  a  wonderful  manner  capable  of  being 
concreted  with  them  into  a  Mafs,  in  which  one  (hould  fecretly  fufpedt  there 
was  any  Water.  This  we  fee  evidently  to  be  the  cafe,  for  inftance,  in  com¬ 
mon  Sea-Salt,  by  the  following  method.  Take  three  pound  of  this  Salt,  and 
cautioufiy  decrepitate  it  with  a  gentle  Fire,  till  it  don’t  crackle  any  longer. 
Then  put  this  decrepitated  Salt  into  a  clean  earthen  Veffel,  and  fetting  it  upon 
a  ftrong  Fire,  make  it  juft  ready  to  melt,  and  in  this  (fate  reduce  it  to  a  Pow¬ 
der,  mix  with  it  three  times  ics  weight  of  Bole,  and  with  a  great  degree  of 
Heat,  draw  off  an  acid  Spirit  of  Sea-Salt  •,  of  which  you  will  have  fome  oun¬ 
ces.  Separate  this  Spirit,  then,  according  to  Ho  mb  erg's  method,  into  an  Acid 
concentrated  into  a  Chalk,  and  a  Water ;  and  by  this  means  you  will  procure 
a  true  elementary  Water,  drawn  from  Salt,  which  having  pafs’d  a  calcining 
Fire,  one  would  have  fuppofecl  had  parted  with  all  its  Water.  But  the  Water 
which  is  very  furprizing,  is  here  fo  concreted  with  thefe  faline  Elements, 
that  the  diffolution  of  them  is  almoft  infuperable,  nor  to  be  effedled  without 
this  extreme  torture  of  the  Fire.  And  the  fame  is  likewife  true  in  Sal-Gem , 
Fountain-Salt,  and  Nitre:  Not  to  mention  Alum  and  Vitriol,  which  too,  if  they 
are  firft  calcined  with  a  gentle  Fire,  and  then  reduced  to  a  very  dry  Powder, 
will,  if  they  are  urged  with  a  ftrong  Fire,  yield  an  exceeding  acid  Spirit,  which 
may  be  afterwards  feparated  into  an  Acid,  and  a  good  deal  of  Water. 

With  regard  to  the  drieft  Sulphur,  too,  I  have  often  been  in  doubt,  whether 
that  likewife  in  its  fubftance  don’t  contain  a  large  quantity  of  Water.  Whilft  it 
burns,  certainly,  it  affords  a  Flame  and  an  acid  Spirit;  but  this  Spirit,  which 
is  always  in  a  fluid  form,  may  by  Art  be  feparated  into  a  pure  Water,  and  an 
Acid  equal  to  the  moft  condenfated  Oil  of  Vitriol.  That  Acid,  therefore, 
which  united  with  the  Vegetable  Oil  compofed  the  Sulphur,  at  that  very  time 
contained  Water  in  it,  and  confequendy  Sulphur,  which  is  an  exceeding  dry 
Body,  and  perfectly  combuftible,  is  partly  made  up  of  Water,  as  a  conftitu- 
ent  Element.  I  am  well  appriz’d,  indeed,  that  it  may  be  imagined,  and  not 
without  reafon,  that  the  Water  which  lies  concealed  in  Oil  of  Sulphury  Cam - 
panam,  and  is  procurable  from  it,  may  poffibly  arife  from  the  Air,  whilft  the 
Sulphur  is  burning;  for  the  moifter,  and  more  cloudy  the  Weather  is,  when 


Theory  of  the  ART. 

this  Oil  is  made,  the  more  there  is  always  of  it.  But  fuppofing  that  this  is 
true,  yet  Oil  of  Vitriol,  and  Sulphur,  have  always  Water  in  them,  whenever 
theyexift  ;  and  hence,  as  Oil  of  Vitriol  enters  into  the  compofition  of  Sulphur, 
Water  muft  do  fo  too.  For  this  reafon,  therefore,  we  conclude,  that  Water 
is  in  reality  a  condituent  part  of  all  Sulphurs  and  Salts,  and  there  lies  concealed, 
tho’it  may  be  extradited  thence  by  Fire. 

But  it  appears  much  more  incredible,  that  foft  fluid  Water  fhould  enter  into 
the  compofition  of  the  harded  dried  Bodies,  and  then  adhere  to  them  fo  tena- 
cioufly,  as  not  to  difcover  the  lead  fign  of  its  being  there,  nor  to  be  feparated 
from  them  without  the  extreme  force  of  Fire.  Nay,  and  even  then,  we  are  not 
abfolutely  fure  that  all  their  Water  is  expelled  out  of  them.  For  the  feparate 
Elements  of  Water,  which  are  exceeding  folid,  no  ways  compreffible,  immuta¬ 
ble,  and  confiderably  heavy,  when  they  are  once  very  firmly  united  with  Bodies, 
become  at  length  concreted  with  them  in  fuch  a  manner,  as  fcarcely  to  be  fe- 
parable  from  them  afterwards  by  any  Art,  or  violence.  This  fingular  proper¬ 
ty  of  Water,  indeed,  we  have  curforily  confidered  already  in  the  beginning 
of  this  Chapter,  whild  we  were  mentioning  the  universal  concurrence  of 
Water  in  almod  all  the  works  of  Nature.  We  fhall  now,  therefore,  by  unde¬ 
niable  indances  make  it  appear,  that  the  harded,  and  heavied  Bodies,  owe  the 
cohefionof  their  parts,  in  particular,  to  Water  alone,  which  like  a  kind  of  drong 
Gluten ,  confolidates  them  with  fo  indiffoluble  a  union,  and  binds  the  Elements 
with  fo  firm  a  concretion,  that  no  glutinous  matter  whatever  is  capable  of  do¬ 
ing  it  more  efficacioufly.  And  the  Water  itfelf  being  here  concreted  with  thefe, 
and  connecting  them  with  one  another,  forms  together  with  them  one  and  the 
fame  fimple  cohering  Body,  appearing  to  us  to  be  perfectly  fimple.  This  pro¬ 
perty  of  Water,  now,  fhould,  I  think,  be  particularly  taken  notice  of  by  the 
Chemids,  who  upon  Examination  would  find,  that  this  conglutinating  power 
of  Water  ought  not  to  be  lefs  regarded  than  its  diffolving  one  :  And  yet  this 
lad  is  very  frequently  taken  under  confideration,  and  dilcourfed  of,  the  for¬ 
mer  very  rarely  :  In  the  fird  place,  then,  let  us  examine  Gypfurn  :  This  is  a 
very  foft  fine  Calx  of  burnt  Alabader,  that  may  be  blown  away  with  a  breath  ; 
and  yet  if  you  mix  with  this  a  proper  quantity  of  Water,  it  becomes  a  dudtile 
Pade,  which  prefently  acquires  a  doney  hardnefs,  nor  parts  with  its  Water 
again  without  a  great  deal  of  difficulty.  But  confider,  again,  the  fat  Potter’s 
Clay  which  we  inftanced  in  formerly :  This,  when  it  is  perfectly  dried,  affords 
a  Subdance,  that  may  be  reduced  to  an  impalpable  Powder,  that  flies  about 
upon  the  lead  breath  of  Wind  •,  nor  if  it  is  kept  dry,  or  burnt  only  with  a 
moderate  Fire,  will  ever  become  concreted  together  ;  but  yet,  if  you  work 
this  with  a  proper  quantity  of  Water,  it  will  become  a  pliable  Pade,  which 
dried  by  a  gentle  Heat,  and  then  burnt  in  a  proper  Kiln,  yields  us  Veflels 
that  vie  with  Stones  in  hardnefs,  and  are  capable  of  holding  Water.  Lime- 
dones,  or  the  boney  Teguments  ofFiffi,  burnt  toa  Calx ,  produce  a  loofe Pow¬ 
der,  that  by  its  volatility  is  troublefome  to  the  Lungs,  nor  ever  fpontaneoufly 
grows  hard ;  and  yet  work  it  well  with  a  due  portion  of  Water,  you  will  have 
a  Pade,  which  expofed  to  the  Fire,  burns  into  a  Stone.  If  you  mix  Sand  and 
Lime  together,  will  thefe  confolidate?  Never.  Add  Water  to  them,  and  you 
have  a  Mortar,  which  will  fo  faden  and  cement  Bricks  together,  that  the  uni¬ 
on  will  continue  for  ages  undiffolved.  And  as  for  the  Glues  with  which  we 
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join  Bodies  together,  made  of  Starch,  Flower,  and  the  glutinous  Subdances  of 
Animals  and  Fill),  thefe  all  are  rendered  fit  for  the  purpofe  by  the  mediation  of 
"Water,  If  all  thefe  things,  then,  are  properly  confidered,  the  opinion  of  thefe 
Chemifts  don’t  feem  fo  abfurd,  who  aflfert  that  Water  is  concreted  with  the 
very  harded  Bodies.  Who  will  venture  to  deny,  that  Water  helps  to  pro¬ 
duce  the  folid  natural  Bodies,  who  evidently  perceives  this  to  be  the  cafe  in 
artificial  ones?  Or  who  will  be  obftinate  enough  to  exclude  Water  from  com¬ 
pound  Bodies,  who  fees  this  neceflary  to  the  formation  of  fome  of  the  mod 
firm  ones  ? 

But  laftly,  let  us  take  a  view  of  the  dried,  harded,  and  thofe  that  appear 
parts  of  Ani-  the  mod  folid  parts  of  Animals :  I  mean  their  Hair,  Hoofs,  Horns,  Teeth, 
Bones,  Ivory,  and  the  Spines  of  Fifh  ;  fhan’t  you  be  furprized,  now,  iflafiert, 
that  the  terredrial  Elements  of  thefe  feveral  parts  coalefce  into  a  proper 
hardnefs,  by  means  of  the  conglutination  of  Water?  But  this  is  certainly  the 
cafe  :  For  if  any  of  thefe,  after  they  have  been  laid  by  for  years,  and  are  be¬ 
come  drier  than  a  Pumice-Stone,  are  put  into  a  glafs  Retort,  and  by  a 
ftrong  Fire  feparated  into  a  volatile  part,  and  a  fixed  one,  the  volatile  part 
will  be  found  far  to  exceed  the  other.  And  this  volatile  part,  now,  will  be 
almod  all  liquid,  except  the  Salt  *,  and  this  liquid  part  will  be  refolvable  into  an 
Oil,  Salt,  and  large  proportion  of  Water.  Hence  therefore  it  appears,  that 
Water  is  mod  intimately  united  with  thefe  harded  parts,  and  lerves  to  confo- 
lidate  them  together  ;  for  when  by  the  extreme  force  of  the  Fire  the  Water  is  all 
expelled,  there  remains  nothing  but  loofe  Afhes,  or  brittle  Fragments,  that  co¬ 
here  fo  flightly,  that  they  are  very  eafily  reduceable  to  Powder.  If  thefe  Frag¬ 
ments  now,  which  are  always  black,  are  afterwards  expofed  to  an  open  Fire,  they 
become  white,  and  moulder  away,  and  upon  rubbing  fall  into  Afhes.  But 
if  you  calcine  a  Bone,  till  it  is  perfectly  white,  with  heat  quite  through, 
and  keep  it  whole,  though  exceeding  brittle,  and  cohering  very  weakly,  then, 
if  you  throw  it  into  Water,  you  will  hear  the  Water  rufh  into  it  with  a  hiding 
noife,  as  if  violently  attracted  into  the  dry  Bone,  and  it  will  again  redore  ic 
to  its  former  weight  and  hardnefs,  the  cohefion  being  by  this  means  reco¬ 
vered.  Hence,  therefore,  we  infer,  that  though  Water  does  not  fupply  the  ul¬ 
timate  matter  of  which  the  folid  parts  of  Animals  confid,  yet,  as  it  performs 
the  Office  of  a  Gluten  to  unite  the  contiguous  Particles  together,  it  fo  lonp- 
makes  a  part  of  the  concrete,  increafes  the  bulk,  and  keeps  the  parts  connected 
together  with  a  proper  union. 

1  But  as  for  Oils,  now,  what  perfon  living  could  ever  have  imagined,  that 
thefe  are  not  only  not  free  from  Water,  but  that  they  are  in  a  great  meafure  made 
up  of  it?  And  yet  the  famous  Homberg  has  proved  by  very  exaCt  Experiments, 
that  didilled  Oils  may,  by  a  chemical  Analyjis ,  be  in  a  great  meafure  refolved 
into  the  pured  Water.  Hift.  de  l' Ac.  roy.  des  Sc.  1703.  p.  37.  Du  Hamel.  Hift, 
de  l* Ac.  roy.  p.  372.  Here,  then,  we  fee,  that  in  a  matter  particularly  inflamma¬ 
ble,  and  looked  upon  as  a  true  Pabulum  of  Fire,  the  greated  part  of  the 
compofition  in  reality  is  Water. 

Nay,  and  Van  Helmont  allures  us,  that  the  pured,  fimpled  Alcohol  itfelf  is, 
by  the  attraction  of  Salt  of  Tartar,  half  converted  into  elementary  Water. 
In  burning  it,  certainly,  there  is  a  great  deal  of  latent  Water  difcovers  itfelf, 
&s  we  took,  notice  before  in  our  Hiftory  of  inflammable  Matter  p.  189.  and 
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following.  Whoever,  then,  is  thoroughly  apprized  of  thefe  things,  will  make 
no  doubt  of  the  extenfive  diftribution  of  Water,  through  vaft  numbers  of 
Species  of  Bodies,  and  its  moft  firm  concretion  with  them. 

But  here  again  we  mull  take  care  and  keep  within  bounds,  if  we  would  not  err  Water  how- 
from  the  truth :  For  what  has  been  above  delivered  with  fome  other  confiderations  ^LtTeve* 
has  given  rife  to  an  opinion  among  the  Chemifts,  that  Water  alone  is  the  Mat-  ?y°thing,eVe  * 
ter  from  which  are  produced  all  fenfible  Bodies.  For  fome  of  the  principal  of 
them  have  laid  it  down  in  their  writings,  that  Water  being  firft  rendered  exceed¬ 
ing  pure  by  a  long  continued  Froft,  and  then  never  thawing  again,  but  by  an 
increafing  Cold  being  condenfed,  and  rendered  heavier,  would  at  length  be  con¬ 
verted  into  true  mountain  chryftal.  And  this  they  boldly  afiert  to  be  confirmed 
by  obfervation  in  the  icy  Mountains  of  Helvetia ,  which  look  northward,  where 
the  Ice  never  thawing  for  ages,  is  faid  to  be  thus  transformed.  Upon  which 
head  you  may  confult  Paracelfus ,  and  the  Academy  del  Cimento.  In  the  mean 
time,  however,  this  is  certain,  that  Water  40  degrees  colder  than  the  greateft 
oblerved  natural  Cold,  thaw’d  again  immediately.  Nor  can  the  conftridtion 
efiedled  by  Cold  ever  fo  far  condenfe  Ice,  as  to  make  it  come  up  in  weight  to 
Chryftal,  much  lefs  to  the  folidity  of  a  Diamond.  It  is  not  at  all  probable, 
therefore,  that  Gems  are  ever  produced  from  frozen,  condenfated  Water,  but 
that  thefe  fpring  from  their  proper  Seeds,  as  well  as  all  other  Bodies.  The 
great  Verulam  fays,  indeed,  that  no  nutrition  is  carried  on  without  Water, 
p.  656,  and  that  nothing  grows  without  it :  But  this  is  true  particularly  of 
Animals  and  Vegetables.  In  Metals  the  cafe  appears  to  be  intirely  otherwife, 
unlefs  by  Water  you  will  underftand  Mercury  ;  for  the  Adepts  ufed  to  call  Mer¬ 
cury  the  Water  of  Metals,  nay  and  fimpJy,  Water,  or  their  Sea.  But  who  can 
ever  believe,  that  Water  can  ever  be  rendered  14  times  heavier  than  it  is,  in 
order  to  be  converted  into  Mercury  ?  Nay,  and  in  Animals  and  Vegetables  too, 
though  its  certainly  true,  indeed,  that  Water  contributes  vaftly  to  the  Matter 
of  their  Nourifhment,  and  the  intimate  connexion  of  their  conftituent  Ele¬ 
ments,  fo  that  hence  they  partly  confift  of  true  transformed  Water  *,  yet  it  ne¬ 
ver  has  appeared,  by  any  certain  Experiments,  that  Water  is  capable  of  produc¬ 
ing  all  the  parts  of  thefe  Bodies.  I  am  well  apprized  of  the  Experiment  of 
Van  Helmont  on  the  Willow  fupported  by  Water  alone,  which  he  fo  carefully 
defcribes,  ,p.  88.  32  ;  and  the  illuftrious  Boyle* s  account  of  the  Gourd,  and 
other  Vegetables,  fprung  from  Water  alone,  and  increafed  to  a  very  confiderable 
weight.  Orig.  Forms,  p.  165.  Whence  thefe  great  Men  have  been  led  to  think 
it  evident  that  the  moft  fimple  elementary  Water,  being  applied  to  the  living 
Seeds  of  thefe  Bodies,  is,  by  their  feminal  power,  tranfmuted  into  all  the  Ele¬ 
ments  both  of  Animals  and  Vegetables ;  fo  that  hence  their  whole  Subftance  has 
its  rife  from  mere  fimple  Water.  But  this  dodtrine  Van  Helmont  advances  and 
urges,  becaufe  all  Animals  and  Vegetables,  when  they  are  diffolved  and  coho- 
bated  with  the  Liquor  Alcahejl ,  are  always  changed  at  laft  into  a  mere  fimple 
Water,  equal  in  weight  to  their  former  Body.  As  for  this  Alcahejl,  however,  of 
Van  Helmont ,  I  confefs  I  know  nothing  of  the  matter,  nor  have  I  heard  of  any 
perlbn  who  fince  him  has  pretended  to  be  Mailer  ot  this  wonderful  Liquor,  and 
to  have  performed  the  fame  Experiments.  But  be  this  as  it  will,  by  a  more  accu¬ 
rate  inquiry  into  Nature,  it  is  fince  evident,  that  Water,  indeed,  is  the  princi¬ 
pal  Vehicle  to  convey  the  Matter  of  Nourifhment  to  the  Bodies  both  oi  Ani- 
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mals  and  Vegetables,  the  Water  at  the  fame  time  not  being  the  Matter  itfelf, 
but  being  filled  with  various  heterogeneous  Particles  that  are :  For  the  purefl 
Rain-water  always  abounds  with  a  great  number  of  Corpufcles,  very  much  re- 
fembling  the  nature  of  Vegetables :  And  the  more  any  Water  contains  of  a  rich 
jnuddy  Matter,  the  more  weight  it  will  give  the  fame  vegetable  growing  in 
it  for  the  fame  time.  But  the  greatefl  part  of  the  Water  that  enters  into  plants 
foon  exhales  out  of  them  again,  which  perhaps  would  not  have  been  carried  up 
into  the  Air,  if  it  had  not  been  received  into  them ;  and  farther,  the  pinguious 
Matter  that  is  mixed  with  the  Water,  is  found  to  be  confumed,  whilfl  the  Ve¬ 
getation  of  the  Plant  is  thus  carried  on  in  Water,  Upon  this  head  fee  the  cu¬ 
rious  Experiments  of  the  famous  Dr.  Woodward,  Pbil.Tranf.  No.  253.  p.  193. 
which  were  afterwards  repeated  in  the  Royal  Academy  of  Sciences  at  Paris.  We 
cannot,  however,  deny,  but  that  Water  is  lometimes  intimately  united  with  the 
folid  parts  of  Bodies,  fo  far  as  it  becomes  concreted  with  them  into  the  fame 
Mafs  j  fo  that  in  reality  it  not  only  performs  the  office  of  a  Vehicle,  but  like- 
wife  concurs  in  the  compofition  of  fome  parts  both  of  Vegetables  and  Animals. 
And  hence  the  ancient  Chemifts  afferted,  that  Water  is  the  univerfal  Wine 
which  all  Plants,  Animals,  and  Foffils  drink.  In  this  fenfe  therefore  we  may 
venture  to  fay,  that  Water  is  the  Matter  from  whence  all  things  arife,  and  from 
which,  by  the  incubation  of  a  pregnant  Spirit,  they  are  all  produced. 
a repui five  But  there  are  fome  Bodies  which  refufe  any  conjunction  with  Water,  and  if 

tween  Water  ls  brought  in  contadl  with  them,  repel  it,  but  yet  without  any  motion  in 
and  fome  Li-  their  proper  Subftance.  Oils,  for  inftance,  fo  ftrongly  refill  any  union  with 
fulds*  Water,  that  if  you  forcibly  mix  them  together,  they  will  difengage  them- 
felves  again,  colled:  themfelves  into  orbicular  or  fpheroidal  Bodies,  and  repel 
the  Water  from  their  Mafs  thus  united  under  the  fmallelt  poffible  Surface. 
Balfams,  Colophonies,  and  Refins  melted  with  a  gentle  Heat,  have  likewile  the 
fame  property.  In  thefe,  as  I  remember  at  prefent,  there  is  only  this  difference, 
that  the  more  fubtil  Oils  grow,  the  lefs  they  are  averfe  to  this  union,  the  thicker 
they  are,  the  more:  And  hence,  when  they  come  to  be  rendered  exceeding  thin, 
they  at  laft  become  eafily  mifcible  with  Water,  and  then  will  remain  mixed 
with  it  for  along  time,  and  that,  though  the  Oils  are  exceeding  pure.  This, 
however,  mult  be  underllood  of  Water  that  does  not  fpontaneoufiy  lie  concealed 
in  Oils ;  for  concerning  this  Water  we  have  treated  already. 

Attf  Soli*.  But  fome  folid  Bodies,  likewife,  repel  Water,  thole  efpecially  that  are  exceeding 
folid,  or  have  a  very  fmooth  fhining  Surface.  Thus  we  obferve  this  property 
in  the  Furr  of  Bealls,  the  Feathers  of  Birds,  Webbs  of  Spiders,  and  Bags,  and 
Silk  of  Caterpillers,  and  Silk-worms ;  particularly  if  the  Animals  are  in  health. 
I  confefs,  indeed,  in  all  thefe  there  is  an  undtuous  matter  difpofed  all  over 
their  Surface,  that  has  fomething  of  the  nature  of  an  Oil,  and  on  this  account 
repels  the  Water,  for  which  reafon,  when  they  are  boiled  with  a  fharp  Lye, 
and  this  is  fcour’d  off,  they  repel  it  lefs  than  they  did  before:  But  Hill  it  is  ob- 
ferved,  that  a  very  fmooth  furface  will  have  the  fame  effedt.  Examine  plates 
of  Metal,  for  infiance,  when  they  are  perfedtly  polifhed,  and  you  will  find,  that 
Water  will  not  only  not  adhere  to  them,  but  that  it  will  fly  from  them,  where¬ 
as  they  would  eafily  retain  it  if  they  were  rough.  Dry  Ivory  and  Stones  im¬ 
bibe  Water  with  their  rough  Surface,  but  when  they  are  very  nicely  polifh’d, 
they  repel  it.  This,  you’ll  fay,  perhaps,  is  owing  to  the  Pores  being  flopped 
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up  by  the  Polifh,  nor  do  I  deny,  but  this  may  help,  but  even  to  the  very  ex¬ 
ternal  Surface  it  won’t  adhere,  now  it  is  polifhed,  to  which  it  would  when  it 
was  fcabrous.  Is  this,  therefore,  the  reafon  that  the  Bodies  of  Fifh,  which  are 
fo  foft,  and  diffolve  fo  eafily,  are  every  where  covered  with  fmooth  fhining  Scales, 
and  a  pinguious  fubcutaneous  Membrane,  that  thus  they  may  be  able  to 
withftand  the  effects  of  the  Water,  in  which  they  are  to  live,  and  in  which  they 
fo  foon  diffolve  ?  And  does  it  hence  happen,  that  as  foon  as  ever  Fifh  are 
dead,  their  Scales  are  relaxed,  and  this  oily  Subftance  decays,  the  Water  foon 
macerates  their  Bodies,  which,  had  they  lived,  would  have  continued  firm  for 
along  time?  Att.  Lipf  87.  p.  160.  Perault.  EJJ.  T.  III.  p.297. 

Having  thus,  then,  examined  the  general  properties  of  Water,  we  muft  now 
add  a  few  things  concerning  the  different  forts  of  it,  for  the  fervice  of  the 
Chemift.  In  the  firft  place,  then,  let  us  begin  with  Rain-water  j  and  this  cer¬ 
tainly  one  may  properly  call  the  Lixivium  of  the  Atmofphere,  in  which  are 
contained  all  the  Species  of  Corpufcles,  that  were  floating  about  in  it.  Of 
what  kind,  now,  thefe  are,  and  what  great  variety  there  is  of  them,  we  have 
already  treated  particularly  in  our  Hiftory  of  Air:  Let  thefe  things,  therefore, 
be  confulted  from  p.  282  to  292.  There  it  appears,  that  in  this  Air  is 
difperfed  every  kind  of  volatile  Bodies.  But  Bodies  are  either  fpontaneoufly 
volatile,  or  become  fo  by  Fire,  Fermentation,  Putrefaction,  Mixture,  Se¬ 
paration,  or  Effervefcence :  And  hence  Salts,  Spirits,  Oils,  Sapo's ,  Earths, 
and  even  Metals  themfelves,  are  found  there.  Thefe,  however,  will  be  diftri- 
buted  there  in  various  manners,  according  to  the  diverfity  of  the  exciting  caufe, 
which  for  the  moft  part  is  the  Fire  of  the  Sun,  fubterraneous,  culinary  Fires, 
or  mechanical  ones,  made  ufe  of  by  Artificers.  But  this  variety  that  is  ob- 
ferved  in  Rain-water  won’t  depend  only  upon  the  exciting  caufe,  but  upon 
the  diverfity  of  the  Soil  too,  from  which  the  Fire  raifes  the  Particles,  and  mix¬ 
es  them  with  it.  Nor  will  the  difference  in  the  feafons  of  the  year  produce  a 
lefs  alteration  in  this  Water:  For  we  find,  that  the  Vernal,  Summer,  Autum¬ 
nal,  and  Winter  Rains  differ  very  much,  both  in  the  Matter  they  contain,  and 
the  EffeCts  they  produce.  Vernal  Rain-water,  for  inftance,  is  particularly  dif- 
pofed  to  Fermentation:  For  this  is  replete  with  thofe  Bodies  which  the  Win¬ 
ter  Cold  had  locked  up  in  the  Earth,  and  the  fucceeding  warmth  now  refolves, 
diflipates  into  the  Air,  and  mixes  with  the  Rain.  But  the  various  alterations 
of  the  Weather,  likewife,  make  a  very  confiderable  difference  too  in  the  Rain 
that  falls  at  different  times.  Thus  that  which  comes  down  after  a  very  long 
Drought,  appears  by  every  character  to  be  quite  of  another  nature  from  that 
which  falls  after  the  weather  has  been  rainy  for  a  confiderable  while.  To  thefe 
caufes  add  the  Meteors  that  are  frequently  obferved  in  the  Heavens.  The 
Water  that  falls  with  Thunder  differs  from  the  reft  :  Not  to  mention  the 
Winds  that  carry  the  Water  of  the  Air  from  one  place  to  another  *,  by  which 
means  it  happens,  that  when  Rain  fucceds  high  Winds  that  have  blown  for  a 
good  while  from  one  quarter,  this  is  full  of  the  Exhalations  proper  to  places  at 
a  very  great  diftance,  and  brought  from  thence  by  the  Winds.  Thefe  various 
Corpufcles,  now,  the  Winds  put  in  agitation,  bring  together  from  oppofite  places, 
mix  with  the  Rain,  and  thus  bring  about  a  wonderful  Mixture,  greatly  benefi¬ 
cial  often  to  the  Corn  and  Ground.  And  hence,  as  frequent  obfervation  tea¬ 
ches  us,  if  the  Rain  that  falls  in  very  hot  weather  is  catched  in  clean  Veflels, 
and  kept  in  them  for  fome  time,  it  will  fpontaneoufly  putrify  into  a  fetid,  pu- 
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trid  Liquor  •,  though,  as  far  as  I  remember,  no  body  has  ever  obferved  Rain¬ 
water  to  grow  acid.  For  my  own  part,  at  lead,  after  a  great  number  of  trials 
made  in  the  examination  of  Water,  I  have  never,  I  confefs,  difcovered  any 
fuch  thing.  But  when  this  Water  has  thus  fpontaneoufly  grown  putrid,  it 
may  be  eafily  rendered  wholefome  again,  and  may  be  drank  without  being 
offenfive  ;  for  if  you  give  it  only  one  boil  on  the  Fire,  the  Animals  that  are 
in  it  will  be  dedroyed,  which,  with  the  reft  of  the  impurities,  will  fubfide  to 
the  bottom,  and  then  if  you  make  it  moderately  acid,  by  adding  to  it  a  fmall 
quantity  of  an  Acid  that  is  very  ftrong,  it  will  be  fit  for  ufe.  This  is  found  to 
be  of  excellent  Service  under  the  Equator,  and  between  the  Tropics,  where 
the  Waters  putrify  fo  horribly,  and  breed  fuch  quantities  of  Infedts,  and  yet 
mull  be  drank.  And  for  the  fame  reafon,  a  fmall  quantity  of  Spirit  of  Vi¬ 
triol  mixed  with  Water  will  prevent  its  growing  putrid,  and  breeding  any 
Animals,  and  at  the  fame  time  it  will  continue  wholefome  and  good.  But  again, 
by  all  the  Experiments  I  have  made,  I  have  never  been  able  to  raife  Rain¬ 
water  into  a  fermentation,  and  fo  convert  it  into  inflammable  Spirits.  I  have 
found,  however,  that  in  Rain-Water  catched  in  a  high,  pure  place,  in  clean 
Vefiels,  there  fwim  about  little  pregnant  Seeds  of  a  very  fine,  green,  river-weed  ; 
for  upon  keeping  this  Water  in  very  pure  Glades,  there  fird  appeared  fome 
very  fmall  Corpufcles,  difcovering  themfelves  by  their  green  colour,  which  gra¬ 
dually  increafing,  at  lafl  extended  themfelves  to  a  confiderable  breadth,  and 
upon  examining  them  with  a  Microfcope,  I  found  them  to  be  perfedt  little 
.Plants.  If  you  rather  believe,  that  in  this  cafe  the  Seeds  fell  out  6f  the  Air  into 
this  Water,  the  thing  will  be  the  fame  ;  for  then  as  the  Rain  falls  through  the 
Air,  they  may  come  down  with  it.  The  invifible  Seeds,  likewife,  of  a  great 
many  kinds  of  Modes  being  interfperfed  in  the  Rain,  occafion  abundance  of 
little  Plants  too  of  this  kind  fpringing  up  in  this  Water.  But  much  the  mod: 
numerous,  that  thus  grow  in  Rain-water,  are  the  Funguli ,  which  upon  examina¬ 
tion  with  a  Microfcope  are  .found  to  be  much  the  fined  of  all,  and  in  the 
greated  abundance  *,  but  the  collection  of  thefe  to  the  naked  Eye  appears 
difagreeably,  and  looks  like  a  Slime.  Thefe  then  are  the  principal  Vegeta¬ 
bles  that  properly  belong  to  Rain-water,  and  which  by  no  caution,  hardly, 
can  be  kept  out  of  it.  In  one  part  of  the  Year,  however,  they  are  in  grea¬ 
ter  plenty  than  they  are  in  others,  and  hence,  in  this  refpedt,  they  produce 
fome  variety.  But  farther,  Rain-water  catched  in  the  Spring  and  Summer 
Seafon,  has  been  found  tainted,  likewife,  with  the  impregnated  little  Eggs  of 
Jnfedls,  and  has  difcovered  to  the  Microfcope  little  Animals  produced  in  it, 
efpecially  when  it  has  been  cherifhed  for  a  good  while  by  the  heat  of  the 
Sun,  and  being  openly  expofed  to  the  Air.  In  a  little  drop  of  Water,  thus 
circumdantiated,  what  numberlefs  Animals  have  often  appeared,  as  we  learn 
from  the  indudrious  Lewenhoek?  You  begin,  therefore,  to  be  fenfible,  with 
how  little  reafon  Rain-water  is  looked  upon  to  be  pure.  But  in  Rain-water 
there  is  nothing  more  furprizing,  than  that  if  the  very  pured  of  it  is  perfectly 
fhut  up  in  a  Veffel,  it  in  a  fhort  time  begins  to  form  fmall,  white  Clouds, 
which  increafing  in  number,  and  magnitude,  grow  continually  more  and  more 
opake,  and  at  lad  degenerate  into  a  fine,  tenacious  Mucus ,  and  change  the 
Water  into  a  flimy  Fluid.  Hence,  therefore,  it  comes  to  pafs,  that  when  it 
dands  quiet  a  good  while,  it  is  obferved  to  form  itfelf  into  numerous  fila¬ 
ments,  to  depofite  a  feculent  Matter,  and  alter  in  Colour,  Smell,  and  Tade, 
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and  after  having  paffed  thefe  changes,  to  acquire  at  Jaft  the  rancid  fmell, 
and  naufeous,  nay  fometimes  intolerable  fade  of  a  vapid,  mucilaginous  Water. 
This,  then,  O  ye  Chemifts,  is  the  true  Nature  of  Rain-water,  fo  far  diftant 
from  a  pure  fimplicitv,  and  fo  tainted  with  various  impurities  1  And  yet 
this  is  the  lighted:  fort  of  all  that  we  have  amongft  us ;  whilft  at  the  fame 
time  all  others,  in  almoft  every  place,  are  fomewhat  heavier.  And,  in¬ 
deed,  this  is  Water  truly  diftilled  by  nature  *,  for  it  is  raifed  from  the  Sur¬ 
face  of  the  Earth,  by  the  gentle  warmth  of  the  Air,  and  carried  to  fuch  a 
height  as  no  chemical  diftillation  can  poflibly  imitate;  and  it  returns  out  of 
the  fame  Air,  without  being  in  the  lead  rendered  impure  by  any  Veffel.  On 
this  account,  therefore,  the  Chemifts  can  fcarcely  by  diftillation  prepare  any 
Water  purer  than  that  which  Nature  thus  yields  us  :  This  appears  very  evi¬ 
dent,  if  we  will  but  carefully  confider  the  Water  which  the  Chemift  diftills ; 
the  Veffel  in  which  he  performs  his  Operation  ;  the  Fire  he  makes  ufe  of ;  the 
fmall  height  to  which  he  raifes  the  Water  •,  and  the  Air  through  which  he  car¬ 
ries  on  his  diftillation  :  I  fay,  if  we  will  but  confider  thefe  things,  and  com¬ 
pare  the  natural  diftillation  with  this  artificial  chemical  one,  we  fhall  not  won¬ 
der,  that  diftilled  Rain-water  is  not  lighter  than  the  natural,  but  hydroftati- 
cally  the  fame,  as  f  have  learned  by  undoubted  Experiments.  Among  all  the 
varieties,  now,  of  Rain-water,  that  of  Snow  is  found  to  be  the  lighted.  Boyl 
Med,  Hydroft.  p.  134.  And  this  Snow-water,  the  higher  the  place  it  is  catch- 
ed  in,  as  it  comes  down,  the  purer  and  freer  it  will  be  from  the  groffer  and 
heavier  Particles,  inafmuch  as  it  won’t  be  mixed  with  thefe  as  it  falls.  And 
again,  if  after  it  has  been  for  a  long  time  very  cold  and  dry,  the  Water  aloft  ia 
formed  into  fnowy  Flakes  by  a  fharp  Froft,  then  this  Snow  will  be  the  pureft 
of  all,  efpecially  if  at  the  fame  time  too  the  weather  has  been  very  calm,  fo 
that  the  purity  of  the  Air  has  not  been  difturbed  by  the  admixture  of  a  variety 
of  volatile  Corpufcles.  When  the  Snow,  therefore,  has  fallen  upon  a  fandy, 
barren  Mountain,  a  great  way  diftant  from  any  commerce  of  mankind,  and 
has  perfectly  covered  the  Surface,  and  is  rifen  to  a  confiderable  height,  then  if 
you  very  gently  takeoff  only  the  upper  part,  this  Snow  will  be  as  pure  as  it 
is  poffible,  either  artificially  or  naturally,  to  procure  it :  For  in  this  there  will  be 
fcarcely  any  Salt,  Air,  Oil,  or  other  Bodies.  Hence  this  Snow,  when  it  is  melt¬ 
ed,  yields  a  Water  different  from  all  other.  The  Water,  indeed,  of  this  Snow 
is  the  pureft  of  all  we  are  acquainted  with,  is  exceeding  immutable,  capable  of 
being  kept  for  many  years,  and  is  a  Angular  remedy  for  inflammations  of  the 
Eyes.  From  fuch  pure  Snow  as  this  the  Alchemifts  long  ago  afferted  might 
be  extra&ed,  by  a  fecret  method,  a  very  red  Body,  which  lies  buried  and  con¬ 
cealed, by  an  igneous  power,  in  its  inmoft  receffes.  And  that  this  Snow,  when  it 
falls  upon  the  fame  place  for  fome  ages  together,  leaves  every  time  a  very 
fine  Cruft,  which  in  a  feries  of  years  rifes  to  a  confiderable  Stratum ,  and  renders 
the  Soil  there  extremely  fruitful,  the  famous  Olaus  Rudbekius  proves  by  abun¬ 
dance  of  arguments,  in  that  infinitely  laborious  Work,  his  Atalaniis.  p.128. 
Thus  much,  then,  for  the  method  of  obtaining  the  very  pureft  Rain-water. 
But  farther,  this  Rain-water  being  digefted  for  a  confiderable  time,  putrifies, 
ltinks,  and  if  it  is  then  diftilled,  yields  oily  Spirits,  that  are  in  fome  meal ure 
inflammable.  And  being  digefted,  putrified,  diftilled,,  and  concentrated,  it  has 
afforded  a  very  fragrant  Spirit,  which  very  gently  diffolves  the  Body  of  Gold,, 
without  any  effervefcence.  Aft*  Li$f.  An.  go..  p.  86.  When  it  is  put  into  Calks,, 
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and  by  the  heat  of  the  weather  has  putrified  between  the  Tropics,  it  afterwards 
ioles  its  (link  and  putridnefs,  fettles,  and  grows  very  clear.  Phil.  Tranf.  Abr. 
Vol.  II.  p.  326.  The  moft  impure  Rain-water,  now,  of  all,  is  that  which  falls  in 
very  hot  and  windy  weather,  and  is  catched  in  places  about  cities  that  are  low 
and  fetid,  where  Animals,  Vegetables,  and  other  Subftances,  by  the  vail  num¬ 
ber  of  people  are  perpetually  diffipated  into  the  Air  ;  efpecially  if  at  the  fame 
time  that  Air  is  foggy,  thick,  and  {linking,  fo  as  to  affe£t  the  Nofe  with  a 
very  dilagreeable  Smell,  and  the  Lungs  with  a  noxious  Vapour  ;  which  Stink, 
as  it  often  comes  without  any  vifible  caufe,  fo  it  difappears  again  in  the  fame 
manner,  without  leaving  the  lead  mark  behind  it,  and  perhaps  afterwards  re¬ 
turns  again  as  it  went.  We  have  likewife  obferved,  that  when  it  has  been  ex¬ 
ceeding  hot  and  dry  for  a  long  time,  and  there  fucceeds  great  Thunders, 
with  large  fhowers  of  Rain,  the  Water  that  then  falls,  if  it  is  colledled  in  pure 
Veffels,  produces  a  Froth,  which  feems  truly  to  contain  fomething  of  a  very 
fine  kind  of  nitrous  Salt.  And  Rain  that  has  come  down  with  terrible  Whirl¬ 
winds,  has  been  fometimes  found  to  be  fetid,  and  if  it  fell  upon  any  garment, 
in  the  fpace  of  four  and  twenty  hours,  filled  it  full  of  Animals  Phil .  Pranf. 
No.  127.  p.  652.  Abrid.  V.  p.  171.  Hence,  then,  we  may  eafily  fee  the  rea- 
lon  why  this  Water  is  fo  greatly  conducive  to  the  fertility  of  the  Earth,  both 
as  it  contains  a  very  fubtil  Matter,  which  furnifhes  Particles  both  for  the 
folid  and  liquid  Pabulum  of  Plants,  and  at  the  fame  time  is  the  moft  proper 
Vehicle  to  carry  to  them  all  thofe  Subftances  which  are  neceffary  to  their  nou- 
rifhment.  If  the  Water,  now,  colledted  from  melted  Snow,  and  mentioned 
before  as  the  pureft,  is  diftilled  once  with  a  gentle,  clear  Fire,  in  tall,  clean 
VefTels,  this  may  be  looked  upon  as  the  very  pureft  of  all,  efpecially  if  this 
diftillation  is  performed  in  a  place  that  is  free  from  Smells  and  Vapours. 
After  having  tried  a  great  many  different  methods,  I  have  not  found  any 
one  by  which  I  could  render  Water  more  pure  than  by  this.  I  know,  in¬ 
deed,  thatfome  chemifts,  when  they  wanted  Water  exceeding  pure,  have  diftilled 
it  very  gently  off  of  fixed  alcaline  Salts  j  and  by  this  means,  it  is  true,  they 
have  fixed  all  the  Acids  in  the  Alcali,  and  eafily  retained  in  it  both  the  oily 
and  the  terreftrial  Particles,  but  then,  at  the  fame  time,  there  is  fome-what  of  a 
lixivious  quality  communicated  to  the  Water.  Others,  therefore,  have  diftilled 
thefe  Waters  off  of  Sal  Gem,  Sea  Salt,  Nitre,  and  the  like;  but  the  Water 
they  obtained  by  this  means  was  always  more  impregnated  with  heterogene¬ 
ous  Particles.  Nay,  though  you  diftill  it  fucceffively  with  different  forts, 
you  won’t  make  it  at  all  purer,  as  I  learned  by  performing  the  diftillation 
alternately,  with  alcalious,  acid,  and  compound  Salts.  This  pureft  Water, 
now,  when  it  boils  on  the  Fire,  has  that  fulminating  quality  which  we  for¬ 
merly  defcribed,  and  concerning  which  we  took  notice,  that  it  did  not  depend 
upon  the  Air,  nor  does  it  ever  lofe  it,  though  it  be  ever  fo  pure,  and  has  been 
diftilled  fome  number  of  times.  But  it  remains  farther,  that  we  lay  before 
you  thofe  Marks,  which  in  fuch  a  manner  belong  to  this  pureft  Rain-water,  that 
they  ferve  to  diftinguifh  it  from  every  other  fort.  In  the  firft  place  then, 
if  this  pure  diftilled  Water  is  mixed  with  other  Waters  lefs  pure,  there  imme¬ 
diately  appears  a  whitenefs  upon  the  mixture,  though  they  both  were  very 
clear  before.  If  the  beft  common,  or  Venice  Soap  is  diffolved  in  this  Water, 
the  folution  is  perfectly  equable,  without  any  fmall  foapy  Fragments  j  whereas. 
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if  you  diflfolve  it  in  Water  lefs  pure,  you  will  obferve  fuch  little  Mafifes  appear¬ 
ing  half  difiolved,  like  Milk  that  is  half  curdled.  If  it  is  poured  upon  wax, 
that  is  to  be  expofed  to  the  Sun,  or  thrown  upon  Linnen  that  is  to  be  whiten’d, 
it  gives  them  an  exquifite  whitenefs,  whereas  that  which  is  impurer  leaves  them 
not  fo  clear.  Of  all  Waters,  this  grows  hot  and  cold  again  the  fooneft:  But 
by  boiling,  it  never  becomes  better.  If  into  this  Water,  when  it  is  cold,  you 
throw  the  pureft  Gold  or  Silver,  when  they  are  perfectly  melted,  either  fepa- 
rately,  or  together,  they  pafs  quietly  through  it,  and  fall  to  the  bottom,  di¬ 
vided  into  little  grains:  This  the  Aflayers  call  Granulation,  and  it  is  of  ex¬ 
cellent  fervice  in  a  great  many  chemical  Operations.  Iron,  Tin,  and  Lead, 
in  fufion  thrown  into  this  Water,  in  the  fame  manner,  fly  from  it  with  a  ve¬ 
ry  violent  motion,  and  a  great  noife,  fo  that  the  mixing  thefe  with  it  is  much 
more  dangerous.  But  what  a  furprizing  quality  has  Water,  with  refpedb  to 
melted  Copper  ?  Certainly,  if  you  throw  this  into  Water,  the  Copper,  Wa¬ 
ter  and  Vefiel  will  be  agitated  with  an  incredible  noife  and  fury  not  to 
be  reftrained,  to  the  imminent  danger  of  all  around  it.  Nay,  it  has  been  con¬ 
firmed  by  very  fatal  inftances,  that  upon  a  fmall  quantity  of  Water’s  being 
poured  upon  this  metal,  when  it  was  in  fufion,  every  thing  about  it  has 
been  torn  to  pieces,  with  an  impetus  almoft  quicker  than  that  of  Gun-powder. 

This  furprizing  property,  now,  I  am  of  Opinion,  cannot  be  underftood,  or 
explained,  from  any  common  principle  of  Bodies.  In  the  lafb  place.  Rain¬ 
water,  when  it  is  Ample  and  pure,  may  be  looked  upon  as  the  Mercury 
of  Animals,  and  Vegetables  ;  for  then  in  point  of  fimplicity  it  is  not  in- 
feriour  to  the  Mercury  of  Metals.  Then,  according  to  Van  Helmont ,  it  is 
the  firft  Element,  out  of  which  all  things  are  produced,  and  the  lafb  into 
which  they  are  all  refolved.  But  this  doCtrine,  as  we  took  notice  before,  muft 
be  allowed  only  with  proper  reftriCtions. 

All  Spring-water  owes  its  origin  intirely  to  Rain-water.  For  the  Heat  Spring 
raifes  the  Water  from  the  Surface  of  the  Earth,  and  the  Waters,  into  the  Air-,  Watcr* 
and  then  the  Air,  when  it  is  thus  replete  with  watery  Vapours,  being  ftopt 
againft  the  cold,  broad  tops  of  high  mountains,  applies  it  to  them,  by  which 
means  it  is  there  colle&ed  into  drops,  exa&ly  in  the  fame  manner  as  in  our 
diftillations.  Thefe  drops  afterwards  uniting  together,  run  down  the  fides  of 
the  mountains,  either  in  little  ftreams  on  the  furface  of  the  ground,  or  elfe 
finking  down  into  feme  fubterraneous  paflage,  there  form  a  kind  of  refer- 
voir,  and  defcend  from  thence.  When  thefe  places,  now,  are  higher  than 
thofe  where  thefe  Waters  find  an  out-let,  there  the  Fountain  plays  up  fo  much 
higher  in  proportion,  as  thefe  collections  cf  Water  are  higher  than  the  mouths  , 
where  they  burlt  out.  Hence,  then,  we  fee  the  reafons  why  there  are  no 
Springs,  except  in  the  neighbourhood  of  mountains  ?  Why  there  are  molt 
Springs  where  the  Mountains  are  mod  in  number,  higheft,  and  moft  folid  : 

And  why  in  Vallies  fituated  between  Mountains,  Springs  are  molt  frequent, 
and  rife  higheft.  Hence,  likewife,  we  underftand,  that  Spring-water  can  ne¬ 
ver  be  more  pure  than  Rain-water,  fince  the  purity  of  the  former  depends  in¬ 
tirely  upon  the  latter.  And  how,  indeed,  is  it  poffible  it  fhould  be  more 
limpid  than  that  Vapour  from  which,  when  it  was  aloft,  it  took  its  origin  ? 

For,  certainly,  Water  can  by  no  method  be  purified  more  than  by  being  carried 
to  fuch  a  height  in  the  Air,.  This  Rain-water,  however,  thus  collected  into 

Spring- 
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Spring-water,  if  it  happens  to  fall  into  places  that  are  full  of  Flints,  then, 
being  detained  in  their  Interftices,  and  running  through  them,  it  there  depo- 
fites  all  the  heterogeneous  Particles  it  was  before  tainted  with,  and  at  hill, 
having  been  purified  through  thefe  Meanders,  it  becomes  pure  Water,  clearer 
than  Amber.  This  then  is  the  method  which  Nature  makes  ufe  of  to  bring 
Water  to  its  greatefl  clearnels,  and  fimplicity;  and  this  is  the  Water  mention¬ 
ed  by  Virgil  as  exercitata  curfu ,  and  defcribed  by  him  as  purer  than  Amber  : 
Nor  do  I  know  any  other  contrivance  whatever,  by  which  it  can  be  render¬ 
ed  more  pure.  But  we  know,  likewife,  that  our  common  Sand  or  Gravel  is 
nothing  but  a  colledfion  of  very  pure  Chryffals,  or  little  Flints.  And  the  fi¬ 
gure  of  thefe,  now,  is  fo  vaftly  irregular,  that  it  is  fcarce  pofiible  to  find  any 
two  that  are  perfectly  alike.  Hence  they  can  never  be  fo  placed  among  one 
another,  as  not  to  leave  fome  empty  Spaces  between  them  ;  and  for  this 
reafon,  if  the  Water  that  diilills  from  the  Mountains  happens  to  light  upon 
thefe  fandy  Gravels,  it  then  running  through  the  fmall  Interftices  of  the  Sand, 
becomes  a  good  deal  more  pure  than  it  was  before.  And  hence,  too,  even  Rain 
itfelf,  filling  upon  the  Surface  of  fandy  Mountains,  and  then  (trained  through 
very  clear  Sand,  runs  down  in  form  of  very  pure  Water.  This  Spring-water, 
however,  when  it  runs  through  fuch  places  as  contain  Subftances  that  are 
eafily  difibluble  in  Water,  it'then  in  its  pafiage  diflolves  fuch  Bodies,  and  carries 
them  along  with  it.  Nor  does  it  at  all  fignify,  then,  whether  it  runs  through 
Rocks,  Sand,  Hills,  or  Mountains,  for  it  will  ft  ill  retain  thefe  diffolved  Par¬ 
ticles.  And  hence  it  comes  to  pafs,  that  Brooks,  Rivers,  and  Springs-  acquire 
the  Nature  of  that  Matter,  which  lies  in  the  Channels  through  which  the  Wa¬ 
ters  pafs.  For  this  reafon,  therefore,  nothing  can  be  affected  concerning  the 
particular  difpofition  of  Spring-water,  till  we  are  acquainted  with  the  nature 
of  the  fubterraneous  Paffages  through  which  it  runs.  A  reflexion  upon 
Alums,  Salts,  Sap's,  and  Vitriols,  makes  this  fufficiently  evident.  Thusfome- 
times  it  comes  out  under  the  name  of  Chalybeate  Waters,  called  the  Acidulce, 
though  the  egregious  Hoffman  has  made  it  plainly  appear,  that  thefe  are  of  an  al- 
calefcent,  volatile  Nature,  and  are  replete  with  an  embryonated  Spirit.  And  often, 
youfee,  itappearsin  fulphureous  Baths,  vaftly  different  from  the  former,  though 
they  both  owe  their  origin  to  the  fame  Spring-water.  Some  Springs  again  arc  whole- 
fome,  and  have  a  medicinal  vertue  •,  whilft  othersare  pernicious  and  poifonous.  Nay, 
there  are  fome  which  are  endued  with  a  petrifying  quality,  as  is  obferved  in  the 
petrifying  Cave  in  Burgundy,  about  a  mile  diftant  from  Quingey,  where  the 
Water,  as  it  drops  down,  petrifies  into  ftatues  of  all  kinds  of  figures.  Journal 
des  Scav.  1688.  p.  432.  And  yet  what  is  particularly  furprizing,  thefe  petri¬ 
fying  Waters  don’t  generate  Stones  in  the  human  Body.  Mem.  de  /’ Ac.  roy,  des 
Sc.  91,92.  From  all  thefe  inftances,  then,  it  evidently  appears,  that  nothing 
can  be  afferted  of  the  clearnefs,  weight,  and  vertues  of  Spring-water,  that 
will  hold  univerfally  true  *,  but  we  mult  examine  every  one  particularly, 
if  we  would  rightly  underftand  ics  nature.  And  indeed  there  is  no  confidera- 
tion  makes  this  plainer,  than  this,  that  if  you  boil  any  fort  of  Spring-water 
whatever,  for  fome  time,  and  then  let  it  ftand  to  cool,  it  will  always  depofite 
fome  Faces.  But  whilft  we  are  thus  examining  all  the  circumftances  of  Spring- 
water,  there  is  nothing  more  particular  and  extraordinary  than  that  you  (hall 
h&ve  none  of  this  Water  in  fome  places,  though  you  dig  to  a  prodigious  depth. 

4  A  fur- 
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A  furprizing  inftance  of  this  we  have  given  us  by  the  famous  Dr.  Plottx  in  his 
defcription  of  Staffordfhire,  where  he  tells  us  of  a  Well  that  appeared  by  let¬ 
ting  down  a  Line  to  be  2600  feet  deep,  tho’  it  did  not  then  touch  the  bottom  ; 
and  yet  in  all  that  depth,  there  was  no  Water  to  be  met  with.  How  prodigi¬ 
ous  folid  mud:  the  bottom  of  that  Well  be,  to  prevent  any  Water’s  bubbling 
up  through  it?  And  how  very  ftrong  and  folid  mull  the  Tides  of  this  Well  be 
from  the  Surface  of  the  Earth  to  the  depth  of  two  thoufand  fix  hundred  feet  ? 
Confult  the  famous  Author,  and  Journ.  des  Scav.  168c.  p.  14. 

River-water  fhould  come  next  under  our  confideration  :  But  as  all  Rivers 
that  run  with  a  conftant  courfe,  owe  their  origin  intirely  to  Water  collected 
from  the  Air  by  Mountains,  as  we  have  juft  now  mentioned  to  be  the  cafe  of 
Springs,  hence  the  matter  of  them  both  originally  will  be  perfectly  the  lame. 
In  this  refpecft,  therefore,  every  thing  that  has  been  faid  of  Spring-water, 
may  be  applied  to  River-water.  And  the  principal  difference,  indeed,  that 
there  is  between  them,  is  this,  that  Spring-water  almoft  always  runs  under¬ 
ground,  whereas  River-water  being  generated  on  the  Mountains,  trickles  down 
the  fides  of  them,  collefts  itfelf  into  little  ftreams,  which  gradually  uniting  to¬ 
gether,  form  Rivulets,  and  at  laft  terminate  in  large  rapid  Rivers,  always  ex- 
pofed  to  the  open  Air.  Hence,  therefore,  whatever  falls  from  above,  what¬ 
ever  is  brought  by  the  Wind,  whatever  is  added  by  Vegetables  that  fall  into 
them,  whatever  is  brought  thither  by  Animals,  ordepofited  there  by  Fifties,  or 
amphibious  Animals,  all  thefe  things  are  collected  in  Rivers,  mixed  with  their 
Water,  and  lodged  in  them,  and  there  may  be  macerated,  putrified,  and  at 
laft  diffolved.  River- water,  therefore,  befides  containing  every  thing  which  we 
mentioned  before  of  Spring-water,  may  have  all  thefe  Bodies  mixed  with  it 
likewife.  If  you  pleafe  now  toconfider,  that  thefe  Rivers  thus  coming  from  the 
Mountains,  let  them  run  ever  fo  far,  at  laft  difcharge  themfelves  into  a  Sea  thac 
is  lower  than  thofe  Mountains,  then  you  will  eafily  perceive  the  reafon  why 
they  never  ftand  ftill,  but  conftantly  keep  on  their  courfe  towards  the  Sea. 
Hence,  likewife,  we  underftand,  that  Rivers,  whilft  they  are  continually  run¬ 
ning  through  fo  many  different  places,  as  Woods,  populous  Cities,  &c.  their 
Water  muft  in  every  one  of  thefe  become  perpetually  of  a  different  nature.  For 
this  reafon,  then,  again,  we  muft  not  pretend  to  pronounce  abfolutcly  concern¬ 
ing  the  particular  nature  of  River-water,  but  confider  here,  likewife,  what  al¬ 
teration  it  continually  receives  by  this  addition  of  new  Bodies.  The  Rain-wa¬ 
ter,  certainly,  that  comes  down  from  the  Clouds,  mixes  itfelf  with  this  River- 
water:  As  we  fee  likewife  Animals,  Vegetables,  and  Foffils,  in  different  places, 
and  times,  are  difperfed  through  it  likewife.  What  wonder,  therefore,  is  it, 
that  fome  Water  taken  in  by  the  Englijh  at  St.  lago,  and  put  into  Hogfheads, 
fhould  be  fo  altered,  that  when  they  were  about  the  Jfland  Borneo ,  it  fhould,  by 
the  Heat  of  the  Weather,  emit  a  Vapour,  which  upon  a  Candle’s  being  apply’d 
to  it,  catch’d  into  a  bright  Flame  ?  The  Water  at  that  time  was  exceeding  fe¬ 
tid,  but  after  it  came  to  fettle,  it  grew  very  l'weet  again.  Pbilof.  Tranf.  Abridgm. 
T.  V.  p.  271.  'Thames  Water,  put  into  Calks,  dinks,  and  conies  to  itfelf  again. 
And  New  London  Water  ftank  prodigioufly  in  eight  days  time,  but  being  carried 
to  Virginia,  it  again  became  fweet.  Phil.  Tranf.  N.  127.  p.  652.  And  again, 
the  fame  Thames  Water  being  put  up  into  Hogfheads,  and  carried  into  hot 
Countries,  wdthin  the  fpace  of  8  Months,  was  changed  into  a  Liquor  abounding 
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with  inflammable  Spirits,  fo  that  the  Vapour  of  it  took  Fire  like  Spirit  of 
Wine.  At  that  time  too  it  (tank  *,  but  upon  the  admiffion  of  the  frefh  Air  to 
it  on  opening  the  Veflels,  the  ftinkwas  all  gone  in  four  and  twenty  hours  •,  but 
if  the  Veflels  with  their  Water  were  well  fhook  about,  it  went  off  in  five  hours 
in  fuch  a  manner,  that  it  was  not  at  all  troublefome:  And  yet  this  flunking 
Water  when  it  is  drank,  is  born  by  the  human  Body  without  any  inconvenience. 
Tranf.  N.  268.  p.  838.  Franf  Abridg.  T.  III.  p.  547.  Mem.  de  V  Ac.  Roy.  des 
Scav.  T.  I.  p.  404.  If  Sea-water,  now,  is  drawn  off  by  dilf illation,  and  is 
then  mixed  with  River- water,  it  ufes  to  prevent  this  putrefaction,  as  appears  by 
the  Experiments  of  Du  Hamel  upon  Menftruums ,  p.  412.  But  again,  in  the 
Kingdom  of  Congo,  there  is  found  a  Water,  the  froth  of  which,  if  it  lights  up¬ 
on  Straw,  and  is  then  expofed  upon  the  Shore,  concretes  into  a  tenacious  mat¬ 
ter,  which  when  it  comes  to  the  Fire,  grows  hard  like  Iron.  Adi.  Lipf.  1687. 
p.  650.  And  the  Water  of  the  Rhone ,  if  it  is  firft  fuffered  to  ftand  and  fettle, 
and  is  then  put  up  into  earthen  Veflels,  will  not  putrefy  by  Heat,  tho*  it 
will  very  much  if  it  is  put  into  wooden  ones.  Adi.  Lipf.  1683.  But  farther, 
upon  a  careful  Examination  by  Experiments,  it  has  been  obferved,  that  Rain, 
Snow,  Spring,  and  River-water,  hydroftatically  compared,  fcarce  differ  one 
thoufandth  part  of  their  weight  j  and  that,  tho*  fome  Water  from  the  Ganges 
was  tried  among  the  reft.  Boy!.  Med.  Hydr.  p.  104.  Hence  we  can  fcarcely  un- 
derftand,or  think  credible,  what  is  told  us  by  another  Author,  viz.  that  there 
is  a  Water  in  fome  part  of  Africa ,  which  upon  an  accurate  hydroftatical  Exa¬ 
mination,  appeared  in  the  Bulk  of  one  pound  to  be  four  ounces  lighter  than  the 
Water  in  England.  Boyl.  Ufeful.  of  Phil.  Experim.  Part  II.  p.  114.  I  wifh  this 
furprizing  Experiment  had  been  more  exaCtly  defcribed,  and  confirmed  by  pro¬ 
per  authority  :  The  thing  certainly  is  of  confequence  enough  to  deferve  it:  For 
if  this  was  found  to  be  always  the  cafe,  then  what  Herodotus  tells  us  of  the  Wa¬ 
ter  of  the  long-lived  Ethiopians ,  would  appear  to  be  perfectly  true.  But  not 
to  grow  too  prolix,  I  think  what  I  have  faid  fufficient  to  let  us  into  the  nature 
of  River- water :  For  it  appears  to  me  very  evident,  that  the  impurities  of  fuch 
a  vaft  number  of  Bodies  as  are  mixed  with  this  Water,  fupply  that  matter 
which  caufes  it,  when  expofed  to  a  great  Heat  in  wooden  Veflels,  to  fuffer  and 
undergo  all  thofe  alterations  of  Fermentation,  and  Putrefaction,  which  we  have 
juft  now  mentioned  ;  which,  therefore,  are  to  be  afcribed  to  the  contents  of 
thofe  Waters,  and  not  to  the  Waters  themfelves. 

But  we  muft  ltill  add  a  few  things  concerning  the  Waters  which  ftagnate  in 
Lakes,  Ponds,  and  Ditches  about  Towns ;  for  thefe  likewife  are  frequently 
made  ufe  of  by  the  Chemifts.  If  we  confider  this  fort  about  our  City  of  Leyden , 
we  find  it  to  be  a  Lixivium  of  all  the  Privies  and  Common-fhores  that  are  con¬ 
tinually  difcharging  themfelves  into  thefe  publick  Ditches.  At  the  fame  time 
too,  vaft  quantities  of  materials  made  ufe  of  in  dying  our  Wool,  Hair,  and  Silk, 
are  here  difiolved  likewife;  by  which  means  what  a  furprizing  and  confufed  Mix¬ 
ture  muft  hence  arife  ?  Certainly,  Alum,  Tartar,  Vitriols,  the  Subftances  that 
give  the  Colours,  and  Aqua  Fortis ,  are  perpetually  running  in  great  abundance 
from  the  Dyer’s  Coppers  into  this  Water.  And  yet  all  this  Water,  now,  is  either 
di  (charged  into  Harlemer  Meer,  or  only  gently  flows  backwards  and  forwards. 
Why,  therefore,  fhould  it  feem  at  all  ftrange,  that  a  good  many  Articles  in 
dying  fhould  be  brought  to  greater  perfection  here  by  the  help  of  thefe  Waters, 

than 
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than  in  other  places,  where  they  are  attempted  in  the  fame  manner  without 
them  ?  That  this  is  the  cafe,  abundance  of  Experiments  confirm.  This  ftag- 
nating  Water,  now,  is  a  good  deal  heavier  than  pure  natural  Water:  For  12 
ounces  of  this  Water  being  put  into  a  glafs  Bafon,  and  expofed  to  a  gentle 
Heat,  when  the  Water  was  exhaled,  difcover’d  at  the  bottom  a  great  many  little 
InfeCts  of  various  kinds,  and  befides,  a  large  quantity  of  earthy  Matter,  yel  - 
lowifh,  and  of  a  limy  nature,  together  with  Mud;  which  being  mixed  with 
Aqua  Forth ,  produced  a  very  ftrong  EfFervefcence.  Various  kinds  of  thele 
Waters,  now,  being  examined  hydroftatically  by  a  glafs  Index  immerged  into 
them,  there  appeared  to  be  a  confiderable  difference  in  their  weights,  which 
reduced  to  a  Table  was  as  follows.  Firft,  pure  Rain-water,  catched  as  it  fell, 
was  found  by  this  Inftrument  to  be  lighted  of  all,  and  therefore  this  was  made 
ufe  of  as  a  ftandard  for  the  reff.  Secondly,  Water  taken  out  of  the  river  Sale, 
was  one  Line  heavier  than  the  former.  Thirdly,  the  medicinal  Waters  a tHall, 
were  two  Lines  heavier.  Fourthly,  the  Spring- water  there  was  four  Lines  hea¬ 
vier.  Fifthly,  the  Spring-water  in  the  Houfes  was  fix  Lines  heavier.  Sixthly, 
that  Water  being  put  into  an  open  Veflel,  and  let  Hand  a  good  while  in  a 
Cellar,  was  fix  Lines  and  a  half  heavier.  And  Seventhly,  the  Water  that  ftagnated 
thereabouts  in  the  Ditches  and  Lakes,  was  found  to  be  heavieft  of  all,  viz.  to 
befeven  Lines  heavier  than  the  firft  Rain-water.  All  thefe  Experiments  made 
with  a  great  deal  of  caution,  and  accuracy,  are  faithfully  related  by  the  egre¬ 
gious  Hoffman ,  in  his  Exercitationes  Fhifico-Chemicce ,  which  can  be  never  fuffici- 
ently  recommended.  How  careful,  therefore,  ought  we  to  be  in  making  Ex¬ 
periments  with  Water,  which  appears  to  be  fo  various  ;  fince  every  fort  of 
it,  in  regard  of  its  different  contents,  muft  fo  far  conftantly  produce  different 
effedts  ?  We  ought,  therefore,  to  be  acquainted  with  the  methods  by  which 
its  purity  may  bedifcovered,  before  we  make  ufe  of  it  for  thefe  purpofes.  One 
of  the  beft  ways  then  of  trying  whether  Water  is  pure,  is  by  a  Solution  of 
Silver  made  in  Aqua  Fortis ,  and  then  diluted  with  the  pureft  Water  we  can  pro¬ 
cure  :  For  if  you  then  drop  fome  of  this  Solution  of  Silver  into  any  Water  you 
want  to  examine,  if  it  don’t  thereupon  grow  turbid,  opake,  or  white,  you  may 
fafely  enough  depend  upon  its  being  very  pure,  except,  that  it  may  contain 
fome  Spirit  of  Nitre,  or  Aqua  lortis  in  it.  In  the  fame  manner  the  beft  Oil  of 
Tartar  $er  deliquium ,  diluted  in  a  good  deal  of  pure  Water,  fufficiently  demon- 
ftrates  the  purity  of  the  Water  under  Examination,  if  upon  being  mixed  with 
it,  it  produces  no  alteration  in  it ;  for  if  there  is  any  thing  elfe  in  it  befides  al- 
calin-e  Bodies,  it  immediately  difcovers  it  by  a  fudden  change  of  its  Colour.  But 
there  is  nothing  in  this  cafe  more  eadly  affeCted  than  a  Solution  of  Sugar  of  Lead 
in  the  pureft  Water  you  can  get;  for  if  any  heterogeneous  Water  is  dropped 
into  this,  its  impurity  appears  in  an  inftant.  Confult  the  Acad,  del  Cimento ,  p« 
237,  where  you  will  find  various  valuable  Experiments.  Such  Marks,  now,  as 
thele,  that  thus  ferve  for  the  Examination  of  Waters,  are  of  infinite  fervice  in 
chemical  Inquiries,  where  there  is  an  incredible  nicety  required,  fince  the  very 
lead:  admixture  of  any  foreign  Matter  will  often  render  the  whole  Operation 
ineffectual.  How  often  have  the  Chemifts,  to  their  great  difappointment,  ex¬ 
perienced  the  truth  of  this,  when  they  have  been  engaged  in  raifing  the  Arbor 
DianeCy  or  in  the  chemical  Production,  and  variation  of  Colours  ? 
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Tee,  the  na-  Upon  an  Examination,  now,  of  what  has  been  faid,  we  are  obliged  to  corr- 
Water.ate  °*  ceive  of  Water  as  a  kind  of  Species  of  Glafs  which  melts  in  a  Heat  of  33  de¬ 
grees,  and  grows  hard  in  a  Cold  that  is  a  frnall  matter  greater  :  For  it  then 
becomes  a  hard,  elaftic,  brittle,  pellucid,  inodorous,  and  infipid  Mafs,  that 
may  be  polifhed  into  durable  'Lens's  and  Menifci ,  for  Microfcopes,  and  Burn- 
in  g-glafles.  This  Glafs,  it’s  true,  is  volatile  ;  but  in  other  refpe&s,  is  the  fame 
as  the  common.  And  if  we  regard  it  now  with  proper  attention,  it  is  pretty 
furprizing,  that  from  fo  foft  and  fluid  a  Body  as  Water,  there  fhould  in  a 
jfhort  time  be  produced  fo  hard  and  folid  a  one  as  Ice  :  And  that  from  Cor- 
pufcles,  which  whilft  they  were  in  a  ftate  of  Fluidity,  had  no  figns  of  elafticity, 
there  fhould,  now  they  are  conftringed  together,  arife  a  Mafs  that  is  exceeding’ 
elaftic,  and  which  being  formed  into  a  Ball,  rebounds  like  Glafs,  or  an  elaf¬ 
tic  Metal.  And  this  hardnefs,  now,  and  elafticity,  thus  produced  in  Ice, 
increafes  continually  in  the  fame  proportion  as  the  Cold  increafes,  fo  that 
when  at  laft  that  comes  to  be  very  intenfe.  Water  becomes  hard  like  true 
Glafs,  and  acquires  a  prodigious  elafticity.  But  this  Glafs  ariflng  from  Water, 
cfiflolves  again  in  33  degrees  of  Heat,  and  then  becomes  immediately  volatile. 
Some  ingenious  Men,  indeed,  have  afiferted,  that  by  a  ftrong  and  lafting  Cold, 
the  Particles  of  Water  may  be  fo  united  together,  as  to  be  converted  into 
Chryftals  and  Gems,  that  would  not  melt  in  a  common  Glafs-houfe  Furnace 
But  that  this  opinion  is  not  fufficiently  confirmed  by  proper  Experiments,  we 
have  taken  notice  already.  If  you  fuppofe,  however,  that  this  may  be  true, 
then  Water,  by  this  transformation,  would  be  capable  of  receiving  fuch  a 
quantity  of  Fire  into  it,  as  to  make  it  red  hot,  and  fhine  in  the  dark  like  Me¬ 
tals,  Stones,  and  other  folid  Bodies.  But  fo  far  as  we  are  hitherto  acquainted 
with  Water,  it  is  found  impoflible,  by  any  afliftance  of  Art  or  Nature,  to  in- 
creafe  the  Heat  of  it  to  more  than  214  degrees,  unlefs  at  the  fame  time  you 
comprefs  it  with  a  greater  power  than  common.  If,  indeed,  we  could  com- 
prefs  Air  a  thoufand  times  more  than  it  is  comprefled  by  a  common  Atmo- 
fphere,  in  this  cafe,  poflibly,  one  might  heat  it  nine  thoufand  degrees  farther  j 
which  Heat  would  then  be  much  greater  than  that  of  melted  Iron.  But  in  the 
laft  place,  as  foon  as  ever  frozen  Water  is  diffolved  by  the  warmth  of  the  X?r, 
all  its  hardnefs,  elafticity,  and  brittlenefs,  are  at  once  perfectly  deftroy’d. 
when  it  And  no  fooner  is  Ice  adled  upon  by  the  very  lealt  degree  of  a  Heat  that  is 
thaws,  it  be- able  to  thaw  it,  but  it  immediately  becomes  a  Menfiruum ,  a  moving  caufe, 
tomes  a  Sol- and  the  moft.  univerfal  Vehicle,  which  diflolves,  in  particular,  the  more  aflive 
Bodies,  mixes  them  together,  applies  them  to  one  another,  by  uniting  itfelf 
with  many  Bodies  that  are  too  acrid,  renders  them  more  mild,  puts  all  Bo¬ 
dies  in  agitation,  and  fo  produces  the  moft  remarkable  phyfical  changes,  and 
operations. 

in  Animals!  1°  Animals,  certainly,  all  Nutrition  is  carried  on  intirely  by  the  help  of  Wa- 
the  vehicle  ter.  Not,  indeed,  that  the  Elements  of  Water  are  converted  into  the  very  Ele- 
(ji  Aliments.  ments  0f  the  animal  Body,  for  this  is  not  fo  univerfally  agreed  on,  but  with¬ 
out  the  afliftance  of  Water,  the  true  nutritious  Particles  can  fcarcely  be  con¬ 
vey’d  to  thofe  parts  of  the  Body  that  want  a  fupply  of  Nourifhment  from 
them.  As  Water,  therefore,  alone,  is  a  proper  Vehicle  for  this  purpofe-, 
hence,  of  confequence,  Nutrition  cannot  be  brought  about  without  it. 
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But  neither  is  there  any  fuch  thing  as  Life  itfelf  in  Animals,  without  the  concur-  Theinftru- 
rence  of  Water  *  for  this  is  the  fofteft,  mod  fluid,  and  fineft  part  of  all  our  mcntotLlfej 
Humours,  and  penetrates  mod  effectually  into  all,  even  the  minuted  Vefiels  of 
the  Body.  If  this  is  too  much  diminished,  Life  itfelf  is  foon  at  an  end,  the 
Blood  and  other  Fluids  being  by  no  means  capable  of  carrying  on  the  Circula¬ 
tion  :  Nor  is  there  any  known  Liquor  in  Nature  that  will  by  any  means  be  able 
to  fupply  its  deleft.  Hence,  therefore,  every  vital  aftion  depends  upon  Wa¬ 
ter,  as  it  is  this  that  renders  the  other  Humours  fit  to  circulate  through  their  pro¬ 
per  Vefiels.  Whoever  by  a  very  gentle  Heat  has  feparated  the  Water  from  any 
animal  Juices,  either  the  thickeft,  or  the  mod  diluted,  has  always  found,  that 
this  conftituted  much  the  greateft  part,  and  difpoled  the  remainder  to  pafs 
through  the  Vefiels  defigned  for  them.  And  again,  if  you  examine  any  folid 
part  of  the  Body,  you  will  find,  that  likewife  owes  almo.fi  all  its  aptitude  to 
the  aftions  of  Life,  to  Water  alone,  which  being  once  removed,  it  becomes 
incapable  of  them  immediately. 

Nay,  and  Health  itfelf,  which  is  the  greateft  perfection  of  Life,  and  the  exer-  And  Health* 
cife  of  all  the  aCtions  necefiary  to  it,  depend  upon,  and  are  effected  by  Water, 
more  than  any  thing  elfe.  The  increafe  of  the  Body  is  brought  about  princi¬ 
pally  by  Water.  Water  is  the  caufe  of  a  great  many  difeafes,  and  a  great  ma¬ 
ny  are  removed  by  it.  Death  itfelf  is  often  occafioned  by  an  excefs  of  Water, 
but  much  more  frequently  by  the  defed  of  it.  And  laftly,  Water  performs 
the  moft  happy  Cures. 

And  that  Water  is  equally  ferviceable  to  the  Life,  Health,  Nutrition,  Increafe,  a3  aho  in. 
and  other  Adions  of  Vegetables  themfelves,  is  very  evident  from  what  the  fa-  Vegetables, 
mous  Dr.  Woodward  has  given  us  upon  this  lubjed,  in  the  Philofophical  TranJaPl- 
ions  i  which  has  been  fince  confirmed  by  the  ingenious  Dr.  Hales  in  his  Vegetable. 

Statics.  The  whole  fruitfulnefs,  certainly,  of  the  Earth,  arifes  from  Rain  and 
Snow,  by  which  a  fertile  Cruft  is  gradually  fpread  over  the  moft  barren  Sands, 
and  there  produces  a  very  black  and  fruitful  Earth:  This  we  learn  from  the 
elegant  Obfervations  of  Olaus  Rubekius ,  whom  we  have  mention’d  already.  But 
in  Egypt ,  and  Lybia ,  where  the  ground  is  not  much  moiftened  by  Dew,  or 
Rain,  nor  any  Rivers  arifing  from  Mountains,  there,  when  the  Sands  are  once 
barren,  they  always  continue  fo  ;  particularly,  becaufe  the  Storms  of  Wind 
there  raife  up  the  Sands  in  vaft  Clouds,  and  thus  deftroy  the  firft  Rudiments  of 
this  fruitful  Cruft.  Verulam.  p.  655,  656. 

And  laftly,  Foflils  themfelves,  fo  long  as  they  remain  in  the  metallic  Veins,  Andin  Foiy. 
in  appearance  of  a  liquid  Juice  ;  nay,  and  Metals,  whilft  they  continue  in  form  f,lst 
of  a  thick,  pinguious,  ponderous  Fluid,  and  goby  the  name  of  a  metallic  Gur, 
fo  long  they  exift  in  form  of  a  faline  unCtuous  Fluid,  and  they  may  then  be 
difiolved  in  Water,  nay,  and  actually  contain  in  them  a  diluent  Water.  Up¬ 
on  this  head  you  may  confide  the  Writers  upon  Metals,  and  particularly  Agri- 
cold)  who  is  far  the  chief  of  them.  Certainly,  all  faline,  vitriolic,  metallic, 
concreted  Juices  confirm  the  truth  of  this ;  for  all  thefe  make  it  evident,  that 
Water  is  the  principal  Agent  among  them,  that- dilutes,  moves,  changes,  and 
increafes  them,  and  mixes  them  one  amongft  another. 

From  what  has  been  Lid,  then,  it  evidently  appears,  how  furprizingly  and  The  ufe$  of 
univerfally  Water  is  ufeful.  The  moft  tender,  and  beautiful  Colours  of  Bo- 
dies,  certainly,  are  formed  by  the  concurrence  of  Water,  witnefs  the  fineft  Co.-  res. 

lours 


l 


358  Elements  of  c  HEM1STR  v,  Part  II. 

lours  of  Flowers,  not  to  mention  numberlefs  other  inftances.  The  particular 
feents  of  Bodies  are  chiefly  mixed,  preferved,  and  perfeded  by  the  admixture 
and  temperament  of  Water:  For  in  this  Vehicle,  which  is  much  the  propereft 
for  this  purpofe,  they  are  molt  gratefully  diftributed.  And  as  for  the  elegant 
variety  of  Taftes,  what  does  this  depend  upon  but  Water,  which  by  a  due  in- 
terpofltion,  applies  them  to  the  Tongue,  and  the  Palate?  The  Angular,  the 
nutritive,  medicinal,  medicated,  and  poifonous  qualities  of  Bodies  too,  by  the 
concurrence  of  Water,  are  rendered  adive,  tho*  they  were  not  fo  before.  But 
again,  that  the  very  great  hardnefs  and  firmnefs  of  Bodies  depends  often  upon 
the  interpofition  of  an  aqueous  Gluten ,  we  have  already  demonftrated.  Cer¬ 
tainly,  Bricks,  Tiles,  Stones,  Bones,  Plorn,  Hair,  and  Hoofs,  were  it  not  for 
the  Water  that  is  in  them,  would  foon  be  difperfed  into  a  very  foft  Powder. 
Nay,  and  moft  of  the  phyflcal  adions  that  Bodies  exert  one  amongft  another, 
are  performed  by  means  of  Water,  and  would  ceafe  without  it.  And  as  this  is 
true  of  Operations  that  are  excellent  in  themfelves,  and  are  the  origins  of  a 
great  many  other  adions;  hence  thofe  of  courfe  muff  depend  principally  upon 
Water.  An  inftance  will  make  this  plain:  The  Effervefcences  produced  between 
Salts  and  Salts,  Salts  and  Oils,  and  Salts  and  lolid  Bodies,  happen  then  only, 
when  thefe  Salts  are  fo  diluted  with  Water,  as  to  be  reduced  to  a  ftate  of 
fluidity,  and  fo  brought  into  adion :  For  when  they  are  perfedly  freed  from  all 
their  Water,  and  left  quite  lolid,  they  then  generally  are  but  little  adive.  But 
we  know  what  a  vaft  many  changes  and  operations  arife  purely  from  Effervef¬ 
cences ;  which  therefore  all  neceffarily  require  the  concurrence  of  Water,  in  order 
to  their  being  effeded.  But  if  we  confider  Fermentation,  too,  the  fruitful  Spring 
of  fo  many,  and  fo  great  phyflcal  produdions,  this  certainly,  can  by  no  means 
be  brought  about  without  Water.  Nay,  on  the  contrary,  if  Vegetables  are 
deprived  of  their  own  Water,  they  can  never  pofflbly  be  raifed  to  a  Fermen¬ 
tation,  but  will  continue  unaltered  for  a  long  time:  But  as  foon  as  ever  a  pro¬ 
per  quantity  of  Water  is  added  to  them,  and  they  are  expofed  to  a  fuitable  de¬ 
gree  of  Heat,  and  the  Air  has  free  admiffion  to  them,  a  fermentation  fponta- 
neoufly  fucceeds  and  produces  all  its  effeds,  which  are  fo  very  confiderable. 
The  putrefadion  of  Animals,  Fifh,  and  Vegetables,  never  happens  neither  in 
Bodies  that  are  dry:  For  thefe  likewife,  if  they  are  intirely  freed  from  their 
Water,  and  thus  rendered  perfedly  dry,  may  be  kept  for  a  vaft  while  in  a  dry 
Air  without  corrupting,  whereas,  if  they  are  moiftened  with  Water,  they  are 
foon  converted  into  an  intolerable  putrid  Matter.  There  are  numberlefs  other 
feparations  of  various  Bodies,  which  are  brought  about  by  Water  very  eafily, 
but  can  be  no  ways  effeded  without  it  :  Thus  the  feparation  of  Salts  from 
Earth  and  Oils,  and  the  extradion  of  Alcohol  from  Reflns,  and  refinous  Sub- 
ftances  are  performed  by  Water.  And  on  the  other  hand,  the  union  of  a 
great  many  Bodies  too,  depends  intirely  upon  Water,  and  cannot  be  obtained 
without  it  ;  of  which  we  have  given  you  a  great  number  of  evident  in- 
ftances  already.  Precipitation,  again,  which  among  the  chemical  Operations 
is  fo  confiderable  a  one,  is  performed  principally  by  the  mediation  of  Water. 
The  Sublimation,  too,  of  the  precious  Oil,  procured  by  diftillation  from  Aro¬ 
matics,  Balfams,  Barks,  Flowers,  Leaves,  and  Seeds,  depends  intirely  upon 
the  affiftance  of  Water  alone  :  For  take  away  this,  and  there  is  no  phyflcal  or 
chemical  Contrivance  by  which  this  beautiful  Oil  can  be  obtained  pure,  and 

without 
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without  tin  empyreumatical  Taint.  But  again,  Water  is  the  medium  by 
which  we  can  certainly  diftinguifh  and  direct  the  degrees  of  Heat  from  the  de¬ 
gree  32,  to  tlje  degree  212,  which  it  is  very  difficult  to  do  by  any  other  method. 

I  don’t  deny,  indeed,  but  that  Oil  will  do  the  fame,  nay,  and  farther  too,  quite 
to  600  *,  but  in  thefe  cafes,  Water  continues  always  the  fame,  whereas  Oil 
growing  continually  thicker  and  thicker,  does  not  afterwards  retain  the  equable 
increments  of  the  afcending  Heat.  This  now  is  of  vaft  ufe  in  the  chemical  Art, 
nor  was  this  known  to  the  ancient  Chemifts ;  if  it  had,  they  would  not  have 
taken  fuch  a  vaft  deal  of  Pains  to  find  a  method  of  raifing  and  keeping  up  an 
equable  degree  of  Heat,  equal  to  the  vivifying  Warmth  of  a  brooding  Hen  *, 
for  this  now-a-days  may  be  eafily  come  at,  dire&ed,  and  continued  by  the  help 
of  Water,  and  a  Thermometer.  Concerning  all  thefe  effedh  of  Water,  how¬ 
ever,  that  have  been  mentioned,  this  is  to  be  remarked,  that  they  will  be  ve¬ 
ry  different,  according  to  the  various  degrees  of  Heat  that  are  applied  to  it, 
fo  that  upon  every  increafe  of  Heat,  the  effedt  of  Water  will  conftantly  vary  : 

But  as  this  is  Efficiently  evident,  I  fhall  not  take  up  your  time  in  explain¬ 
ing  it. 

But  Water  now  is  never  obferved  to  be  more  adtive,  than  when  by  boiling,  The  vapour 
it  is  raifed  into  Vapours  in  a  clofe  place*,  for  if  Bodies  are  expofed  to  fuch  a  ofhot  w»* 
floating  Vapour,  and  are  perfectly  moiftened  by  it,  they  are  thence  furprizingly  tcraaiv?° 
penetrated,  altered,  corrupted,  and  diflolved.  By  Experiments,  however,  that 
have  been  made  on  purpofe  in  this  affair,  it  is  certain,  that  Vapours  exhaling 
from  Water  by  means  of  a  gentle  Heat,  have  this  different  effedl  upon  Bodies 
expofed  to  them,  that  thofe  that  rife  from  Salt-water  make  them  putrify  lefs, 
than  thofe  from  freffi,  which  deftroy  them  a  vaft  deal  fooner  ;  fo  that  hence 
the  putrifying  power  of  the  Vapour  of  freffi  Water,  by  the  afliftance  of  Heat, 
was  very  evident.  The  ancient  Phyficians,  therefore,  very  juftly  remarked, 
that  a  moift  and  hot  Air  has  a  peftilential  Quality,  and  foon  diflolves  hu¬ 
man  Bodies.  And  by  the  Moderns  it  has  been  obferved,  that  the  Europeans 
who  fir  ft  fettled  in  America ,  almoft  all  died  of  a  malignant  diftemper,  which 
in  form  of  a  putrid  Fever,  very  foon  refolved  their  Bodies.  And  this  happened 
particularly  to  thofe  Perfons  who  lived  in  the  places  which  were  woody  *,  for 
there  the  Air  is  always  exceeding  moift,  and  abounds  with  warm  Vapours 
exhaled  by  the  Trees,  and  other  Vegetables,  in  incredible  quantities.  For  if 
you  compute,  according  to  the  calculation  of  the  ingenious  Dr.  Hales,  in  his 
Vegetable  Statics,  the  Surface  that  all  the  Leaves  of  a  pretty  large  Tree  make 
up  in  the  Summer  time,  it  will  be  evident,  that  there  muft  be  a  prodigious  deal 
ofWater  continually  exhaling  from  the  Woods  in  fo  hot  a  Climate.  And  hence, 
when  thefe  Woods  were  fet  on  fire  and  deftroy’d,  and  the  Country  was  laid  open 
to  the  Air,  the  fame  places  became  very  healthy.  See  upon  this  head  the  cu¬ 
rious  Obfervations  of  that  famous  Phyfician  Ludovic.  Tejli,  concerning  the 
wholfomenefs  of  the  Air  of  Venice.  Aft.  Lipf.  Sup.  PI.  III.  p.  167. 

That  Water  rarifies  when  it  is  by  Froft  congealed  into  Ice,  was  firft  obferv’d  ice  rarer 
by  the  famous  Galilceo,  and  confequently,  that  Ice  is  rarer  and  lighter  than  the  than  WaUr' 
fame  quantity  of  fluid  Water.  Hence  it  comes  to  pafs,  that  Ice  always  fwims 
upon  Water,  the  fpecific  gravity  of  Water  being  to  that  of  Ice,  as  9  to  8, 
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This  rarity,  however,  of  Ice,  is  owing  to  Spaces  full  of  Air-Bubbles,  which, 
v/hilft  the  Water  is  freezing,  are  formed  in  it,  and  being  conliderably  large  in 
comparifon  of  the  Water,  are  the  caufe  that  the  Body  of  the  Ice  appears  lighter. 
For  in  our  Hiftory  of  Air  and  Water  it  has  been  abundantly  demonft  rated, 
that  in  cold  Water  there  is  a  pretty  large  quantity  of  Air  lodg’d  in  the  Vacu¬ 
ities  left  between  its  Elements  •,  which  Air,  however,  not  coming  at  any  other 
aerial  Particles,  is  not  collected  and  united  together,  nor  has  any  elaftic  force. 
But  when  the  Water  comes  to  be  confiringed  by  the  Cold,  by  reducing  itfelf 
into  a  narrower  compafs,  and  leflening  its  Interfaces,  it  preffes  out  the  Ele¬ 
ments  of  Air,  unites  them  together,  and  hence  forms  elaftic  Bubbles,  that  ex¬ 
pand  themfelves,  and  become  lighter.  And  as  the  ftrength  of  the  Cold  grows 
gradually  greater  and  greater  by  the  afibciation  of  new  ones,  thefe  Bubbles 
grow  continually  bigger  and  bigger,  and  thus  increafe  the  proportion  of  Air, 
to  the  bulk  of  the  Ice. 

Thefe  now  at  laft  being  rendered  very  great,  the  Air  acquires  fuch  a  prodi¬ 
gious  expanfive  power,  that  it  burfts  almoft  all  Veflels,  let  them  be  ever  fo 
ftrong  in  which  it  is  confined  ;  even  fuch  as  it  could  fcarcely  have  broken,  if  it 
had  been  dilated  by  the  Heat  of  boiling  Water.  Some  of  the  molt  ingenious 
among  the  Philofophers,  indeed,  have  imagined,  that  this  accident  happens 
from  the  folid  parts  of  the  Metal’s  contracting  themfelves  upon  the  Ice  that  is 
formed  within,  and  confequently,  not  from  the  expanfion  of  the  Ice  outwards, 
but  from  this  contraction  inwards,  the  Veflel,  and  the  Ice,  being  in  the  mean 
time  both  condenfed  by  the  Cold.  But  to  this  ingenious  conjecture,  the  Gen¬ 
tlemen  of  the  learned  Academy  del  Cimento ,  oppole  the  following  evident  Ex¬ 
periment.  They  took  anew  hollow  Sphere  of  pure  Gold,  and  filled  it  perfectly 
full  ofWater,  and  having  clofed  it,  expofed  it  to  a  freezing  Cold.  At  the 
fame  time  too,  having  fixed  the  Sphere,  they  fitted  upon  it  an  exaCt  metal 
Ring,  a  little  lefs  than  a  great  Circle  of  the  Sphere  *,  which  being  placed  loofe 
upon  the  Sphere,  encompafled  it  round  almoft  at  its  center.  They  then  mark’d 
the  place  exaCtly  in  the  Sphere  where  the  edge  of  the  Ring  refted  ;  and  after¬ 
wards,  when  the  Water  was  frozen,  they  found,  upon  examination,  that  the 
Surface  of  the  Sphere  was  fo  remov’d  from  the  center,  and  grown  fo  much 
larger,  that  the  Ring  was  confiderably  raifed  from  the  great  horizontal  Circle 
ol  the  Sphere  towards  its  Vertex ,  the  expanfion  of  the  Sphere  being  much 
greater  than  the  contraction  of  the  Ring,  as  appeared  by  comparing  it  with 
another  Ring  that  was  of  the  fame  fize,  and  was  not  expofed  to  the  Cold. 

But  Water,  now,  from  melted  Snow,  or  that  which  has  been  a  good  while 
boil’d,  freezes  more  flowly,  and  at  the  lame  time  becomes  much  more  folid, 
rarifies  lefs,  and  forms  much  fewer  Bubbles  whilft  it  is  freezing.  Acad,  del 
Cimento ,  p.  163.  And  very  pure  Water,  kept  a  good  while  in  the  Air-pump, 
and  expofed  to  a  freezing  Cold  in  Vacuo ,  freezes  there  much  fooner  than  it 
would  have  done  with  its  Air  in  it,  and  Handing  in  the  open  Air  in  the  fame 
degree  of  Cold.  The  Ice  too  from  Water  thus  deprived  of  its  Air,  has  been 
found  to  be  much  harder,  heavier,  more  equable,  and  more  pellucid,  than 
common  Ice  :  So  that  hence  it  is  certainly  evident,  that  it  is  the  Air  which  is 
lodged  in  the  Water,  and  is  collected  by  the  freezing  Cold,  that  produces  this 
rarity  and  lightnefs.  Nay,  upon  making  fome  Experiments  very  carefully 
ii)  this  manner,  there  was  Ice  produced,  that  would  not  fwim  upon  Water. 

Ibid . 
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Ibid.  1 7 1 .  If  In  exceeding  cold  Weather,  you  pour  a  fine  Powder  of  Sea- 
Salt,  Sal-Gem ,  Fountain-Salt,  or  Sal-Ammoniac,  that  is  equally  cold,  upon 
rafped  Ice  or  Snow,  and  then  rub  them  together,  the  very  moment  they  are 
mix’d,  the  Salt  will  begin  to  difiolve,  and  at  the  fame  time  there  will  arife  a 
greater  Cold  than  was  in  either  of  them  before,  and  that  always  to  a  certain 
degree,  let  the  degree  of  Cold  in  them  before  they  are  mixed  be  what  it  will: 

At  lead,  as  far  as  we  have  been  hitherto  able  to  difeover.  And  this  artificial 
Cold,  by  a  repetition  of  the  fame  Experiment,  may  be  increafed  at  pleafure. 

Alcohol  of  Wine,  in  the  fame  manner,  being  poured  upon,  and  mix’d  with 
Ice,  increafes  the  Cold.  If  the  pure  faline  acid  Spirits  of  Sea-Salt,  Nitre,  Aqua 
Fortis ,  or  Aqua  Regia ,  are  rubb’d  too  with  Ice,  they  generate  Cold  likewife, 
which  will  be  always  fo  much  the  intenfer,  as  they  are  ftronger.  But  of  this 
we  treated  largely  in  our  Hidory  of  Fire,  whild  we  were  relating  Fahrenheit’ s 
Experiments  for  producing  the  greated  Cold  that  has  hitherto  been  known. 

If  a  Perfon,  therefore,  fhould  in  the  colded  Weather  take  the  mod  pure  The  m0/t 
Water,  and  in  the  carefuled  manner  deprive  it  of  all  its  Air  in  the  mod  perfedt  perfeit  Ice* 
Vacuum ,  and  let  it  freeze  there,  and  afterwards  by  this  contrivance  of  Fahrenheit's 
cool  the  Ice  as  much  as  podible  *,  then  one  might  procure  the  harded,  denfed, 
pured,  mod  pellucid,  and  heavied  Ice,  and  by  this  means  the  phyfical  cha- 
radler  of  Ice  might  be  determined  evidently  to  the  Senfes.  In  the  mean  time, 
however,  as  far  as  we  can  judge  from  what  has  been  experienced,  fuch  Ice 
would  diffolve  again  with  a  Heat  of  32  degrees. 

Hence  it  evidently  follows,  that  the  greated  degree  of  known  Cold  does  not  ^ctcco^nged 
convert  pure  Water  into  any  kind  of  Stone,  Chrydal,  or  Gem,  tho*  this  ar-  toaBody"' 
tificial  Cold  is  40  degrees  more  intenfe  than  the  natural  one  in  thofe  places, 
where  it  is  afierted,  that  frozen  Water  is  changed  into  mountain  Chrydal.  Fire.1  e 
With  us,  certainly,  no  increafe  of  Cold  in  Ice  has  made  it  melt  with  more  dif¬ 
ficulty,  when  it  has  been  expofed  again  to  the  ufual  degree  of  Heat  that  dif- 
folves  it. 

The  pured  Water,  now,  being  poured  into  a  very  clean  Vefiel,  and  herme-  Water  not 
tically  fealed  up  in  fuch  a  manner,  that  it  had  not  the  lead  communication  timefed  by 
with  the  external  Air,  continued  a  whole  age  without  any  fenfible  alteration: 

So  that  in  all  that  time,  it  neither  hardened  into  a  folid  form,  nor  generated  Earth, 
or  any  thing  elfe  in  it,  tho*  this  was  tried  in  the  Air  at  Rome,  which  is  pretty 
warm.  Boyl.  V.  I.  p.  62.  Du  Hamel.  T.  IV.  p.  109. 

Again,  if  by  the  help  of  the  Air-pump,  you  deprive  Water  as  much  as  pof-  fomeTwng 
fible  of  its  Air,  and  then  whild  it  remains  fo,  fhake  it  about  in  a  Vefiel,  it  will  more  fubtil 
emit  an  infinite  number  of  very  fmall  Bubbles,  that  fpring  up  like  fparks  of than  Air* 
Fire,  and  have  not  much  the  appearance  of  Air  rifing  out  of  the  Water.  Do 
thefe  very  fmall  Bubbles,  therefore,  when  they  are  united  together,  form  thofe 
fulminating  non-aerial  Bubbles,  which  appear  in  Water  whild  it  boils  upon  the 
Fire,  after  all  the  Air  by  long  boiling  has  been  expelled  out  of  it?  Du  Ha¬ 
mel.  Demonjlr.  p.  395. 

But  there  is  nothing  now  that  is  more  apt  to  impofe  upon  us,  than  the  quan- 
tity  of  Water  in  the  Air:  For  the  Particles  of  Water  being  ranged  in  a  certain  conoaied 
pofition,  with  regard  to  one  another,  are  capable  of  producing  very  thick 
black  Clouds  ;  and  yet  the  fame  Water,  in  greater  quantity,  and  more  denfe,  0f  it. 
but  difpofed  in  a  different  manner,  fhall  be  fo  pellucid,  that  there  fhall  not  be 

A  a  a  the 


A  Wave  of 
Water. 


fean  Water 
he  converted 
into  Eaith? 


Elements  of  Chemistry,  Part  II. 

the  leaft  appearance  of  it.  Thus  if  we  (hut  our  lips  pretty  clofe,  and  blow 
our  breath  out  very  ftrong,  it  will  fcarcely  appear  ;  but  if  with  an  open  mouth 
we  breath  it  out  gently,  it  forms  a  very  vifible  little  Cloud,  if  it  meets  with 
the  cold  Air.  In  the  fame  manner,  ones  moift  Breath,  in  the  Summer-time,  is 
not  difcernible,  though  you  fee  it  very  plainly  in  the  Winter.  But  of  this  we 
treated  fully  in  our  Hiftory  of  Fogs  and  Clouds.  Here,  therefore,  we  only 
give  this  hint  to  the  Chemifts,  that,  fince  it  fo  much  concerns  them,  they 
would  learn  to  make  the  molt  accurate  Hydrofcopes  poffible,  and  ftudy,  by 
the  help  of  them,  to  find  out  a  method  of  difcovering  the  quantity  of  Wa¬ 
ter  in  the  Air,  whenever  they  have  a  mind.  The  ufefulnefs  of  fuch  a  know¬ 
ledge,  not  to  mention  any  thing  elfe,  appears  evident  from  the  neceffity  of 
knowing  what  temperature  of  the  Air  is  molt  convenient,  if  you  would  pre¬ 
pare  Oil  of  Sulphur  per  Campanam^  or  Oil  of  Tartar  per  Deliquium ,  in  the  bed: 
manner. 

If  (landing  Water  is  not  at  all  ruffled  with  Wind,  it  forms  a  Surface,  that 
difpofes  it  parallel  to  that  of  the  Earth.  If  you  then  throw  a  heavy  Body  upon 
the  Surface  of  this  Water,  whether  it  be  a  great  one,  ora  fmall  one,  or  whe¬ 
ther  it  falls  upon  it  gently,  or  with  force,  this  Body,  by  thus  falling  into  the 
Water,  will  with  fome  impetus  drive  out  fo  much  of  it  upon  its  ftagnating 
Surface,  as  is  equal  to  the  bulk  of  the  Body.  This  expulfion,  therefore,  of 
the  Water  will  fucceffively  continue  fo  long  as  any  part  of  the  Body  conti¬ 
nues  above  the  Surface  of  the  Water,  but  when  once  it  is  quite  covered,  it  then 
defeends  equa*bly,  nor  is  afterwards  taken  notice  of.  The  Water,  now,  that 
was  railed  by  the  Body  immediately  returns  back  again  into  the  place  that 
is  left  by  it  as  it  fubfides,  by  which  means  there  is  formed  an  undulatory 
Circle  upon  the  Surface  of  the  Water.  And  this,  from  the  point  where  the 
Body  falls  as  a  Center,  is  propagated  in  greater  and  greater  Waves,  always 
concentric  to  one  another,  to  a  confiderable  diflance.  And  thefe  Waves  are 
always  formed  by  this  Law,  that  in  the  fpace  of  84  feconds,  they  run  through 
a  radius  of  11  feet  from  the  Centre  of  their  motion;  whereas  found  runs  1080 
feet  in  one  fecond  in  the  Air ;  fo  that  a  Wave  of  Air  is  to  a  Wave  of  Wa¬ 
ter  formed  in  the  fame  time,  as  765  is  to  1,  which  is  pretty  near  the  propor¬ 
tion  of  their  lpecific  gravities,  according  to  the  computation  of  the  famous 
De  la  Hire.  Though  fuch  circular  Waves,  now,  arifing  from  different  caufes 
and  centers,  happen  to  interfefl  one  another,  yet  each  of  them  frill  continues 
on  concentrical  to  its  proper  center  ;  nor  are  they  confounded  with  one  another. 
And  if  they  happen  to  meet  with  a  refitting  and  reflebling  obftacle,  after  their 
reflexion  they  proceed  on  with  the  fame  celerity  as  if  they  had  met  with  no 
refittance  at  all.  And,  which  is  ftill  a  much  greater  Paradox,  and  really  fur- 
prizing,  whether  the  Wind  is  with  or  againft  them,  it  makes  no  difference  at 
all  in  the  propagation  of  the  Waves.  See  by  all  means  on  this  head  the 
Memoirs  de  Pbyjique,  &c.  Ann.  1 693,  p.  133.  Thefe  things  I  thought  worth 
while  to  take  notice  of,  that  they  might  afford  matter  of  fpeculation  to  our 
Chemifts,  who  are  continually  forming  notions  about  the  harmony  of  the 
univerfe. 

If  you  diftill  the  pureft  Water  with  a  gentle  Fire,  and  in  a  very  clean 
Veffd,  to  a  perfedl  drynefs,  it  will  leave  a  flight  fpot  at  the  bottom  of  the 
Glafa.  And  this  will  always  happen,  repeat  the  Operation  ever  fo  often,  with 
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the  fame  Water,  but  in  frefh  VefTels.  Nay,  and  if  you  pour  it  back  again  in¬ 
to  the  fame  Veflel,  and  then  diftill  it  again,  upon  every  fuch  diftillation  the 
Cruft  will  grow  a  fmall  matter  bigger,  till  at  laft  it  becomes  pretty  confider- 
able.  This  Experiment,  by  the  indefatigable  induftry  of  the  great  Robert  Boyle , 
was  carried  on  to  the  two  hundredth  time,  and  he  tells  us  in  his  laborious  Trea- 
tife  of  Original  Forms ,  that  when  Water  had  been  thus  cautioufly  diftilled 
200  times  in  a  glafs  Veflel  with  an  Alembic,  an  ounce  of  it  at  laft  produced 
fix  drachms  of  a  white,  light,  infipid  Earth,  that  was  fixed,  heavy,  and  indif- 
foluble  in  Water.  Orig.  Forms,  p.  259.  to  273.  Upon  the  authority  of  this 
account,  the  greateft  Philofophers  have  laid  it  down  as  certain,  that  Water, 
by  fimple  repeated  diftillation,  may  be  abfolutely  tranfmuted  into  true  Earth. 
And  hence  the  illuftrious  Newton  deduced,  that  Water  thus  converted  into 
Earth,  might  at  laft  be  made  red  hot.  Opt.  Lat.  p.  319.  (^22.  With  proper 
deference,  however,  to  thefe  great  Men,  give  me  leave  to  tell  you,  what  I 
have  been  able  to  difcover  upon  a  careful  examination  into  this  matter.  1  took, 
fome  Rain-water  that  was  catched  upon  our  obfervatory,  in  VefTels  that  were 
very  clean,  and  fo  placed,  that  no  Rain  could  be  beat  into  them  that  firft  fell 
any  where  elfe:  A  great  quantity  of  this  I  put  into  a  large  Cucurbit,  and  with 
a  very  gentle  Fire  of  an  Athanor,  to  avoid  any  Smoke,  I  diftilled  it  into  a  very 
clean  Receiver  to  a  perfect  drynefs.  There  remained  then  a  white  fpot  at  the 
bottom  of  the  Glafs,  but  incredibly  fmall  in  proportion  to  the  quantity  of 
Water:  And  at  the  fame  time,  though  I  had  with  the  utmoft  care  luted  the 
VelTels  together  with  a  Lute  made  of  Linfeed- flower  and  Water,  I  found  that  in 
this  diftillation  there  was  a  good  deal  of  the  Water  loft.  Hence  I  confefs  I  can 
no  ways  poflibly  underftand  how  thofe  famous  Gentlemen  could  by  any  means 
prevent  all  the  Water’s  perfpiring  through  the  luting  of  the  VefTels,  before 
the  fame  could  be  diftilled  two  hundred  times.  But  fuppofing  this,  whilft 
we  are  repeating  thefe  diftillations,  at  the  fame  time  that  the  Water  pafTes  in 
form  of  Vapour  out  of  the  Cucurbit  through  the  Alembic  into  the  Receiver, 
the  empty  part  of  the  Cucurbit,  the  Alembic,  and  the  Receiver  are  full  of  the 
common  Air  of  the  Elaboratory  where  this  Experiment  is  made  :  But  this  Air 
is  always  full  of  Duft  floating  about  in  it,  occafioned  by  the  Fires,  the  draughts 
of  Air,  Wind,  and  people’s  moving  backwards  and  forwards.  That  this  is  the 
cafe  appears  plain  from  any  glafs  Veflel  difpofed  in  the  very  uppermoft  parts 
of  fuch  a  place,  which  will  be  foon  covered  with  Duft.  If  we  confider  this 
carefully,  therefore,  it  will  be  very  evident,  that  in  every  diftillation  there 
muft  by  this  means  be  a  fmall  quantity  of  Duft  added  to  what  was  collected 
before.  And  if  this  Operation  is  repeated  too  hundred  times,  there  muft,  on 
account  of  the  Water’s  being  poured  back  again,  be  four  hundred  fuch  collections 
of  Duft.  1  don’t  at  all  deny,  therefore,  but  that  fome  of  the  powder  fo  pro¬ 
duced  is  owing  to  the  feculent  Corpufcles  themfelves  in  the  W^ter,  though  the 
greateft  part  of  it  I  think  ought  to  be  afcribed  to  the  Duft  in  the  Air.  And 
when,  upon  a  juft  calculation,  founded  on  experiment,  I  compute  the  quantity 
both  of  the  Duft  arifing  from  the  impurity  of  the  Water,  and  that  collected 
from  the  Air,  I  confefs  I  cannot  certainly  fee  that  any  Earth  was  really  gene¬ 
rated  from  the  fimple  Body  of  the  elementary  Water  in  thefe  Operations.  And, 
indeed,  there  is  ftill  fo  much  the  more  reafon  to  doubt  of  it,  as  Mr.  Boyle  re¬ 
peated  the  Operation  himfelf  but  three  times,  and  afterwards  took  it  upon  the 
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authority  of  a  Chemift,  that  by  two  hundred  diftillations,  an  ounce  of  Water 
had  yielded  lix  drachms  of  Earth.  I  don’t  at  all  queftion,  therefore,  but 
every  body  that  is  pleafed  with  this  kind  of  inquiries  will  think  that  there  is 
fomewhat  of  confequence  in  the  opinion,  which  I  here  candidly  fubmit  to  the 
examination  and  correction  of  the  publick.  That  Water  may  be  concreted 
with  other  Subftances  into  a  foil’d  Body,  arifing  from  this  union,  I  am  obliged 
to  believe,  for  reafons  I  have  given  already  :  But  that  the  Elements  of  Water, 
by  mere  diftillation,  have  ever,  without  the  interpofition  of  a  third  Body,  been 
fo  united  as  to  be  converted  into  mere  Earth,  I  have  not  yet  feen  fufficiently 
demonftrated  by  Experiment,  and  have  learnt  by  frequent  inconveniencies, 
that  we  are  too  apt  to  negleCt  in  our  chemical  procefifes,  thofe  heterogeneous 
Bodies  that  fecretly  infinuate  themfelves,  during  the  Operation.  Thus  then, 
Gentlemen,  I  have  laid  before  you  all  thofe  things  which  the  modern  do&rine 
furnifhes,  with  certainty,  concerning  the  third  univerfal,  chemical  inftrument. 
Water.  Whether,  now,  that  Water  into  which  the  Alcaheji  is  faid  ultimately 
to  refolve  all  Bodies,  is  the  very  fame  with  that  which  we  have  been  treating 
of,  I  am  not  yet,  I  confefs  frankly,  able  to  determine.  This  doubt  thofe  per- 
fons  only  are  capable  of  refolving,  who  are  fo  happy  as  to  be  let  into  fuch 
myfteries,  the  admiration  of  which  is  all  that  is  left  for  us. 


Definition  of 
Earth. 


Explained. 


Of  Earth. 

Both  the  Philofophers  and  Chemifts  have  made  ufe  of  the  term  Earth,  in 
treating  of  the  Principles  or  Elements  of  which  compound  Bodies  confift. 
For  by  this  word  they  defigned  to  exprefs  one  of  thofe  Elements,  which  in 
conjun&ion  with  the  reft  makes  up  thefe  compounds,  and  qualifies  them  in 
a  good  meafure  for  performing  the  Operations  both  of  Nature  and  Art.  And 
if  we  examine  very  nicely  into  the  proper  bonification  of  the  term,  as  made 
ufe  of  by  them,  we  fhall  find,  that  by  Earth  they  meant  a  fimple,  hard, 
friable,  foffil  Body,  fixed  in  the  Fire,  but  not  melting  in  it,  nor  diffoluble  m 
Water,  Alcohol,  Oil,  or  Air. 

That  the  Idea  of  Body  is  included  in  that  of  Earth,  no  body,  to  be  fure, 
wiH  deny,  as  its  Mafs  is  extended  into  the  three  dimenfions  of  Body,  is  perfectly 
impenetrable,  and  always  gravitates  with  its  own  proper  weight.  But  it 
feemed  a  more  difficult  matter  to  determine,  whether  or  no  it  ought  to  be 
ranked  in  the  c]afs  of  Foffils:  Upon  a  careful  examination,  however,  of  the 
characters  we  formerly  laid  down  of  the  three  natural  Kingdoms,  I  fhould 
think  it  ought  principally  to  be  referr’d  to  foffil  ones;  for  more  or  lefs  Earth 
is  always  intermixed  with  almoft  every  Foffil  that  we  are  acquainted  with. 
This  I  confefs  in  Metals  is  demonftrated  with  more  difficulty  •,  but  in  the  reft  it 
is  difeovered  very  eafi ly,  and  that  in  fuch  quantity,  that  it  can  fcarcely  be  fe- 
parated  from  them,  and  then,  not  without  a  great  deal  of  trouble.  The  weight 
of  it,  befides,  is  fo  great,  that  it  exceeds  that  of  Water,  Saks,  Oils,  and  vege¬ 
table  and  animal  Spirits  ;  and  by  this  means  it  infinuates  itfelf  into  the  in- 
nermoft  parts  of  the  Earth,  fo  that  it  is  found,  and  may  be  dug  out  of  its  deep- 
eft  receftes.  And  laftly,  pure  Earth  never  difeovers  in  its  Mafs  the  inter¬ 
mixture  of  any  other  Elements,  or  fcarcely  any  variety.  Hence,  therefore, 
it  appears,  that  Earth  could  hardly  be  reduced  more  properly  to  any  kind  of 
Bodies,  than  that  of  Foffils.  Suppofing,  then.  Earth  to  be  a  foffil  Matter, 
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what  an  exceeding  fimplicity  do  we  difcover  in  it  ?  Certainly,  fo  great  a  one, 
that  you’ll  fcarcely,  in  the  whole  compafs  ol  Nature,  find  a  Body  that  is  more 
fimple.  For  pure  Earth,  or,  as  it  is  called.  Virgin  Earth,  appears  fo  uniform, 
and  homogeneous,  that  even  Metals  themfelves  don’t  feetn  to  be  more  fo. 

And  when  it  is  perfectly  feparated  from  every  thing  elfe,  then,  notwithftand- 
ing  its  exceeding  finenefs,  it  is  hard  and  confident.  I  confefs,  indeed,  there 
are  harder  Bodies  •,  but  this,  neverthelefs,  poflfefles  a  confiderable  degree  of 
hardnefs.  The  Matter  of  Earth,  in  the  mean  time,  appears  friable,  fo  long  as 
it  continues  under  the  obfervation  of  our  Senfes  ;  as  it  always  readily  differs  it 
felf  to  be  reduced  to  a  finer  Powder,  in  which  refpedt  it  differs  widely  from 
true  Metals  and  Gems.  In  this  particular,  however,  confiffs  its  greateft  diffe¬ 
rence,  that  it  remains  fo  fixed  and  immutable  in  the  moft  intenfe  Fire,  that 
when  it  is  intirely  alone  it  is  not  poffible  to  put  it  in  fufion. 

If  a  perfon  catches  pure  Rain-water,  and  diftills  it  carefully,  he  will  find  The  moft 
fome  Faces  left  at  the  bottom,  as  we  took  notice  juft  now  in  our  laft  arti-  cuSV^ 
cle  upon  Water.  If  the  Feculent  Matter  thus  collected  is  perfectly  dried,  ftiiiation. 
and  then  thoroughly  burnt,  it  will  yield  fome  Afhes,  which  being  very  ac¬ 
curately  freed  from  all  the  Salt  that  is  in  them,  produce  a  fine  pure  Earth, 
which  goes  by  the  name  of  Virgin  Earth.  For  whether  this  Matter  is  gene¬ 
rated  from  the  Water  itfelf,  which  is  fuppofed  to  be  changed  in  this  manner  ; 
or  whether,  which  is  more  probable,  it  is  colledted  from  the  Air,  it  produces 
this  very  fubtil  Powder.  For  the  Air,  as  we  obferved  before,  though  it  is  quiet, 
and  contained  in  a  clofe  place,  abounds  even  then  with  a  large  quantity  of  an  earthy, 
and  kind  of  alhy  Duff.  This  appeared  evidently  in  our  Hiftory  of  Air,  by  the  con- 
fideration  oflookingobliquely  upon  the  Rays  of  Light,  in  a  dark  Room,  and  is  con¬ 
firmed  by  laying  a  piece  ofblack  Silk  open  there,  which  will  foon  be  covered  with 
a  kind  of  duff  y  Cruft  ;  which  confifts  chiefly  of  a  fine  Earth,  which  was  floating 
about  in  the  Air.  A  very  confiderable  part,  therefore,  of  this  Powder  is  Earth, 
which,  by  an  infinite  number  of  Caufes,  being  rendered  exceeding  fine,  and  put  into 
motion,  becomes  capable  of  being  carried  aloft  in  the  Air,  particularly,  if  it 
happened  to  be  expoled  to  Wind.  There,  afterwards,  it  intimately  mixes  itfelf 
with  the  falling  Dews,  Fogs,  flying  Clouds,  Water,  Rain,  Snow,  Hail,  Hoar- 
Froft,  and  other  things,  to  which  it  is  applied,  and  with  which  it  becomes 
clofely  united.  Nor  does  the  fixed  nature  of  the  Earth,  generated  in  the  dift il¬ 
lation  of  Rain-water,  which,  as  Mr.  Boyle  obferved,  would  bear  the  intenfeft: 

Fire  in  a  crucible,  without  being  changed,  or  flying  off,  make  at  all  againfl: 
what  we  have  afferted,  though  a  perfon,  indeed,  might  be  apt  to  think  with 
himlelf,  how  can  fuch  a  quality  as  this  be  confident  with  a  Powder’s  float¬ 
ing  about  in  the  Air:  But  it  is  one  thing,  certainly,  for  a  Body  to  be  at  reft  in 
a  Fire,  tho’  a  very  intenfe  one,  that  is  equably  applied  to  it,  on  all  fides ;  ano¬ 
ther  to  be  taken  away  with  an  unequable  motion  of  the  Air,  though  without  a 
Wind.  When  a  very  fine  Powder  of  Earth  is  placed  in  aTeft,  and  urged  up¬ 
wards,  downwards,  and  on  all  fides,  and  from  the  center,  by  the  very  fame 
Force,  it  ftagnates,  if  I  may  fo  exprefs  myfelf,  in  a  homogeneous  Liquid,  and 
by  this  means  continues  at  reft  •,  but  if  the  puff  of  a  Bellows  happens  to  fall  up¬ 
on  this  fame  Powder,  it  inftantly  difperles  it  about :  And  as  Clouds  replete 
with  Water  are  driven  about,  and  the  very  Waves  of  the  Sea  are  carried  up, 
and  hurried  along  by  the  Winds,  fo  we  know  likewife,  that  the  Sands  of  Egypt 
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and  Lybia  are  raifed  into  the  Air  in  fuch  a  manner,  that  they  were  fufficient  to  over¬ 
whelm  Cambyfes’ s  whole  Army.  Gold-Leaf,  and  very  thin  Plates  of  other 
Metals,  bear  the  greateft  force  of  the  Fire,  for  a  confiderable  time,  in  the  Cu¬ 
pel  ;  and  yet  are  blown  away  by  the  Breath,  or  a  very  gentle  Wind,  and  dif- 
fipated  into  the  Air.  We  ought  to  confider,  likewife,  at  the  fame  time,  that 
Bodies  that  are  perfectly  terreftrial,  fo  long  as  they  are  intirely  Ample,  and 
unmixed,  often  continue  fixed  and  unmoved  by  the  Fire,  though  upon  their 
being  mixed  with  other  Subftances,  they  become  fo  volatile,  as  to  fuffer  them- 
felves  to  be  carried  up  into  the  Air,  by  a  moderate  Heat.  There  is  nothing, 
you  know  more  fixed  in  the  Fire  than  Gold;  and  yet  if  you  mix  it  withifcga- 
lus  of  Antimony,  and  then  carefully  rub  it  for  a  confiderable  time  with  the  bed: 
Sublimate  of  Mercury,  you  make  fuch  an  Alteration  in  it,  that  it  will  fly  off 
with  a  gentle  Fire.  And  fo  pure  Earth,  if  it  is  perfectly  feparated  from  every 
thing  elfe,  will  remain  fixed  in  a  Crucible,  in  the  ftrongeft  Fire  ;  though  if  you 
mix  it  with  other  Bodies,  you  may  difiipate  it  into  its  ultimate  Particles.  This 
we  need  no  other  proof  of,  than  the  burning  of  Wood  under  a  high  Chimney. 
Does  not  the  Smoke  of  this  fix  a  black  Soot  to  the  very  uppermoft  part  of  the 
Chimney,  which,  being  chemically  examined  by  Fire,  yields  a  large  quantity 
of  Earth,  which  was  carried  up  fo  high  by  the  Oil  and  Salt  that  were  mixed 
with  it  ?  And  yet  this  Earth,  now,  when  it  is  purified,  and  by  itfelf,  you  may 
burn  with  the  ftrongeft  Fire,  and  it  will  in  the  midft  of  the  Flames  remain  per¬ 
fectly  fixed.  Thus  then  you  underftand  where  and  by  what  method  one  may 
procure  the  moft  Ample  Earth,  viz.  by  diftillation  of  the  pureft  Rain-water. 
But  yet  even  in  this  cafe,  the  Faces  that  are  thus  produced,  will  contain  in 
them  every  thing  that  was,  together  with  this  Earth,  floating  about  in  the 
Air,  and  at  the  fame  time  is  not  volatile  enough  to  afcend  in  that  degree  of 
Heat  with  which  the  diftillation  is  performed. 

If  Vegetables  are  burnt  in  an  open  Fire,  they  moulder  away  into  white,  fixed, 
fine  Afhes,  which  with  the  leaft  puff  may  be  blown  into  a  volatile  Powder,  and 
be  carried  by  the  Wind  to  a  very  great  diftance.  Nor  has  there  ever  yet  been 
difcovered  any  one  Plant  that  upon  burning  would  not  produce  fuch  Afhes.  If 
you  take,  now,  thefe  Afhes,  and  wafti  them  a  good  many  times,  and  very 
carefully,  with  the  pureft  Rain-water,  you  may  by  this  means  perfectly  free 
them  from  all  the  fixed  Salt  that  remained  in  them:  And  as  the  Fire  before 
had  carried  off  all  the  Oil,  and  volatile  Salt,  the  Earth  will  at  laft  remain  in  the 
Water  by  itfelf.  Thefe  Afhes,  then,  which  will  not  have  the  leaft  Saltnefs  in 
them,  muft  be  fhook  well  together,  with  fome  very  pure  Water,  and  when  this 
is  become  turbid,  it  muft  be  poured  off*  into  a  clean  Veflel,  and  then  more 
Water  muft  be  put  upon  the  Refiduum ,  and  ftirr’d  together,  and  decanted  as 
before,  and  this  muft  be  repeated  till  all  the  Afhes  are  thus  wafhed  from  the 
little  Stones,  Sand,  bits  of  Glafs,  and  other  little,  folid,  heavy  Particles,  which 
are  not  capable  of  being  diluted  in  the  Water.  All  this  turbid,  decanted  Wa¬ 
ter,  then,  muft  be  put  into  one  Veflel,  and  buffered  to  ftand  till  all  the  Afhes 
have  fubfided  to  the  bottom  ;  and  then  you  muft  very  carefully  pour  off*  the 
Water,  leaving  at  the  bottom  a  very  fine  Mud,  which  if  the  Salt  is  perfe&ly  fe¬ 
parated,  by  being  dried  with  a  gentle  Fire,  will  give  the  true  elementary 
Earth,  produced  from  Vegetables  by  the  Chemical  Art.  This  Earth,  now,  is 
found  to  be  perfectly  inodorous;  quite  infipid ;  of  a  white  colour;  veryfofc, 
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and  fcarcely  fonorous  *,  hardly  diflolubleby  any  means,  in  Air,  Water,  Fire,  Alco¬ 
hol,  or  Oil  •,  lb  fixed  in  the  Fire,  that  if  it  is  pure,  it  can  fcarcely  be  converted  into 
Glafs  *  capable,  like  Flower,  of  being  work’d  with  Water  into  a  Paft  that  is  fo 
ductile,  that  with  care  it  may  be  formed  into  a  Veflfel,  which  is  able  to  bear  al- 
moft  the  very  greateft  Torture  of  the  Fire  without  any  damage,  will  not  vi¬ 
trify  in  any  degree  of  common  Fire  but  remains  unchanged,  and  will  contain 
in  it  all  kinds  of  Metals,  whilft  they  are  in  fufion.  This  is  that  Earth  which 
the  Aflayers  make  their  Tefts  with,  for  trying  their  Metals,  when  they  want  to 
difcover  what  quantity  of  Gold  or  Silver  is  mixed  with  other  fofiil  Bodies.  Of 
this  are  formed  the  Cupels,  in  which  the  Fofiil  Glebes  are  mixed  with  melted 
Lead,  by  which  means  they  leave  their  Gold  and  Silver  fus’d  into  a  globular 
Figure,  whilft  every  thing  elfe  is  difperfed  and  carried  off.  Of  this  too  are 
made  the  Mufflers  under  which  thefe  Cupels  are  placed,  to  prevent  any  Dirt’s 
falling  into  them,  and  through  which  there  pafies  a  pure  and  very  ftrong  Fire. 

This  is  that  Earth  which  being  kept  ever  fo  long  with  melted  Lead  in  an  in- 
tenfe  Fire,  is  never  fufed  itfelf,  or  made  to  vitrify  with  it.  And  laftly,  this  is 
the  Earth  of  which  is  formed  that  Myjlica  Vannus  of  Vulcain,  not  of  Bacchus , 
through  the  Pores  of  which  the  crude  and  imperfect  Bodies,  that  vitrify  with 
Lead,  are  drained,  as  it  were,  and  run  out,  whilft  not  the  leaft  Particle'of  Gold 
or  Silver  is  admitted  through  them,  which  colleCt  themfelves,  and  unite  into 
a  globular  Mafs,  in  the  center  as  it  were  of  the  Teft,  though  its  whole  Concave 
Surface  and  Body  are  every  where,  and  equally  porous.  This  Earth,  there¬ 
fore,  when  it  is  formed  into  fuch  a  Veflel,  is  the  true  Sieve  of  Metals,  when 
they  are  fufed  with  Lead.  All  thefe  Characters,  then,  belong  properly  to  that 
very  pure  Earth,  which  is  procured  from  the  Allies  of  burnt  Vegetables,  by  the 
Chemical  Art. 

The  very  fame  fort  of  Earth,  likewife,  may  be  obtained  from  that  part  of  As  likewife 
Vegetables,  which  in  burning  afcends  from  the  Fire,  in  form  of  Flame,  Sparks,  andSooT^' 
Smoke,  and  Soot:  Nor  does  it  at  all  fignify  of  what  kind  they  are,  or  whether 
they  are  green  or  dry,  acrid  or  mild.  For  if  the  Smoke  that  fixes  upon  the 
very  uppermoft  cold  parts  of  the  Chimney,  and  there  forms  itfelf  into  footy 
Flakes,  is  collected,  and  expofed  to  a  very  ftrong  Fire,  in  a  clean  iron  Frying- 
pan,  it  will  fume,  take  fire,  flame,  and  at  laft  confume  into  white  Afhes, 
which  being  freed  from  their  Salt,  if  they  contain  any,  by  the  method  afore¬ 
mentioned,  yield  an  Earth,  which  in  every  property  exactly  refembles  the 
former,  nor  can  by  any  means  be  diftinguifhed  from  it.  Hence  therefore  we 
Earn  how  volatile  Earth  may  become,  when  it  is  mixed  with  other  Bodies,  and 
rapidly  agitated  by  Flame*,  to  what  a  great  degree  of  volatility  it  may  by  this 
means  arive;  to  what  a  height  it  may  be  carried,  and  fo  be  difperfed  and  fcat- 
tered  through  the  Air.  When  the  black  Smoke  arifes  from  Vegetables,  and. 
floats  along  in  form  of  Clouds,  the  Earth  likewife  being  there  rendered  volatile, 
moves  together  under  the  fame  appearance.  But  laftly,  when  Soot  is  collect¬ 
ed,  and  diftilled  in  a  clean  glafs  Retort,  with  various  degrees  of  Heat,  and 
at  different  times  of  the  diftillation,  it  yields  a  Phlegm,  Spirits,  a  volatile 
Salt,  and  another  Salt,  that  rifes  only  with  the  laft  degree  of  Fire,  and  vari¬ 
ous  forts  of  Oils  *  and  in  the  end  there  remains  at  the  bottom  fome  black 
Faces,  which  being  burnt  in  an  open  Fire,  produce  Afhes,  which  when  by  the 
help  of  Water  they  are  perfectly  depurated  from  their  Salt,  give  exactly  the 

very 


3*8  Elements  of  Chemistry,  Part II. 


And  by  Di* 
filiation. 


very  fame  Earth  as  was  procured  by  the  foregoing  Methods.  Thefe  laft  Ex¬ 
periments,  therefore,  evidently  demonftrate,  that  the  force  of  Fire  agitates  the 
very  Earth  with  the  Water,  Oil,  and  Salt,  and  carries  it  alofc ;  and  that 
this  is  perfedtly  of  the  fame  Nature  with  that  which  remains  in  the  fix’d  Afhes 
of  burnt  Vegetables.  This  indeed  is  very  furprizing,  and  at  firft  may  feem 
hardly  credible,  but  yet  it  is  abfolutely  certain,  and  difeovers  to  us  a  quality 
of  Earth  which  before  we  were  not  acquainted  with.  If  this  Earth,  now, 
which  in  burning  is  fo  volatile  in  the  Soot,  as  it  was  firft  in  the  Smoke,  by 
diftillation,  or  combuftion,  is  perfectly  feparated  from  all  the  watery,  oily, 
and  faline  parts  that  are  united  with  it,  it  then  becomes  equally  fixed  with  that 
which  is  procured  from  the  Afhes  of  the  fame  Vegetable  when  ic  is  burnt. 
Earth,  therefore,  when  it  is  perfectly  pure,  and  alone,  is  exceedingly  fixed  in 
the  Fire,  tho’  by  being  intimately  combined  with  Oils  and  Salts,  it  may  be  very 
eafily  rendered  volatile.  How  full  therefore  muft  the  Air  be  of  a  true  terres¬ 
trial  Matter,  efpecially  about  thofe  places  where  great  quantities  of  Vegeta¬ 
bles  are  continually  burning? 

But  again,  take  any  kind  of  Vegetable  that  we  are  hitherto  acquainted  with, 
put  it,  as  Nature  produces  it,  into  a  clean  glafs  Retort,  make  a  very  gentle 
Fire  under  it  at  firft,  gradually  increafe  it  to  the  greateft  degree,  fo  that  every 
thing  may  come  over  fuccefiively  into  the  Receiver  that  will  rife  by  thofe  dif¬ 
ferent  degrees  of  Heat,  and  then  this  Vegetable  will  be  divided  into  two  di- 
ftindt  parts ;  one,  which  will  fuffer  itfelf  to  be  carried  up  into  the  Receiver  in 
form  of  a  diftilling  Subftance,  whilft  the  other  remains  in  the  bottom  of  the 
Retort,  and  will  bear  the  utmoft  force  of  the  Fire  without  afcending,  being 
a  fix’d  black  Coal,  which  will  continue  fo  for  a  long  time,  as  Van  Hehnont  ve¬ 
ry  juftly  obferved  formerly,  and  Dr.  Hook  has  fince  confirmed  by  Experiment. 
The  Chemifts,  indeed,  commonly  tell  us,  that  the  Water,  Spirits,  Oil,  and 
volatile  Salts,  come  over  into  the  Receiver  in  form  of  Liquids,  as  the  volatile 
parts,  whilft  the  Earth,  fix’d  Salt,  and  a  fmall  quantity  of  fix’d  Oil  remain  at  the 
bottom  of  the  Retort.  But  how  far  this  is  true,  we  muft  here  examine.  The  volatile, 
firft  part,  therefore,  is  always  of  various  forts,  viz.  Water,  Spirits,  an  Acid 
Salt,  an  Alcalineone,  and  different  kinds  of  Oils.  Thefe  all  now  being  mixed 
and  united  together,  produce  a  Matter  very  much  refembling  the  Smoke  of 
Vegetables,  and  the  Soot  that  arifes  from  it;  with  this  difference,  however, 
that  when  thefe  are  raifed  by  an  open  Fire,  then  many  more  and  groffer  parts 
are  carried  up,  than  when  the  fame  Subftance  is  expofed  to  the  Fire  in  a  clofe 
Veifel.  And  hence  it  comes  to  pafs,  that  the  very  fame  quantity  of  vegeta¬ 
ble  Matter  yields  a  good  deal  lefs  Allies,  when  it  is  burnt  openly,  than  it 
leaves  Coal  and  Afhes  procurable  from  it,  in  the  bottom  of  the  Retort,  when 
it  has  undergone  the  utmoft  force  of  the  Fire.  If  you  take  now  all  the  parts 
together  that  were  raifed  by  diftillation  into  the  Receiver,  and  diftill  them 
again  in  a  clean  Veffel,  ’till  the  refiduum  at  the  bottom  is  perfe&ly  dry,  there 
will  then  always  remain  a  black  Coal  ;  for  tho’  you  urge  it  every  fo  long  with 
the  ftrongelt  Fire,  you  will  never  be  able  to  render  it  volatile:  Fumes,  in¬ 
deed,  you  may  conftantly  force  out  of  it;  but  the  Coal  itfelf  will  always  con¬ 
tinue  fix’d  in  the  Veffel,  and  exceeding  black.  When  you  have  attempted 
this,  therefore,  a  good  while  in  vain,  take  it  out,  and  you  will  find  it  light 
and  fungous:  Then  put  it  in  a  clean  open  Veffel  upon  a  common  Fire,  and 
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it  will  burn,  and  flame,  and  by  this  means  will  have  all  its  blacknefs  con- 
fumed,  and  will  then  leave  a  white  Earth,  which  being  perfectly  freed  from 
its  Salt  by  the  methods  before  mentioned,  will  be  the  very  fame  virgin  Earth, 
as  was  procured  by  the  former  Operations.  Hence,  therefore,  it  appears  evi¬ 
dently,  again,  that  in  the  diftillation  of  Vegetables,  the  Earth  rifes  with  the 
Water,  Spirits,  Salts,  and  Oils.  If  you  take  now  the  Oil  diftilled  in  this  man¬ 
ner,  and  in  a  clean  Retort,  urge  it  through  all  the  fucceflive  degrees  of  Heat, 
gradually  increafed,  you  will  have  an  Oil  in  the  Receiver  purer  than  the  for¬ 
mer,  and  much  more  penetrating.  If  you  then  repeat  this  Operation  for  a 
great  number  of  times,  the  Oil  at  length  will  become  fo  fine,  that  it  will  come 
near  to  the  fubtilty  of  Alcohol  *,  but  in  every  diftillation,  a  great  part  of  it 
will  be  difiipated  into  the  Air,  and  its  proper  Spirit,  which  gave  it  its  pecu¬ 
liar  fmell  and  tafte,  will  intirely  difappear.  In  the  mean  time,  likewife,  in 
every  diftillation,  there  will,  at  the  bottom  of  the  Retort,  be  generated  a  black 
Coal,  which  never  yields  any  Salt,  or  can  be  rendered  volatile  :  And  when 
this  again  is  burnt  in  an  open  Fire,  it  produces  white  Allies,  and  a  confiderable 
portion  of  Earth,  always  of  the  fame  nature.  Nor  is  there  any  end  of  this, 
repeat  the  diftillation  ever  fo  often,  ’till  at  length  you  may  colled:  fo  large  a 
quantity  of  it,  that  the  greateft  part  of  the  Oil  will  be  converted  into  a  pure 
Ample  Earth  •,  as  you  may  fee  in  Mr.  Boyle,  Of  the  Mutability  of  Principles. 

Hence,  therefore,  it  is  certain,  that  this  Earth  may  be  procur’d  from  any  Coroiiatie# 
part  of  Vegetables  whatfoever  j  and  that  amongft  all  the  forts  thus  produc'd,  SSvSs, 
there  is  not  the  leaft  difference  that  our  fenfes  are  capable  of  difcovering. 

Hence  too,  we  learn,  that  all  this  Earth,  when  it  is  abfolutely  pure,  is  fo  fix’d 
in  the  Fire,  that  it  can  bear  its  utmoft  efforts  almoft  without  any  alteration  5 
but  that,  neverthelefs,  when  it  is  mix’d  with  other  volatile  parts  of  Vegetables, 
it  is  together  with  them  carried  up  by  the  Fire,  and  is  in  that  refpedt  fo  long 
volatile :  This  we  fee,  both  in  the  Soot  that  is  generated  by  burning  them  in  an 
open  Fire,  and  the  parts  that  rife  in  diftillation  in  a  clofe  Veffel.  And  again, 
we  obferve  farther,  that  there  is  not  any  volatile  part  of  Vegetables  that  ren¬ 
ders  Earth  more  volatile,  and  more  eafily  fo,  than  the  Oil :  And  that  among 
the  different  forts  of  Oil,  procurable  either  by  Art  or  Nature,  there  is  not  any 
one  that  carries  up  more  Earth  with  it  in  diftillation,  than  that  laft  thick 
pitchy  one,  that  is  forced  out  by  the  ultimate  adion  of  the  Fire.  And  to  this, 
indeed,  it  feems  owing,  that  thefe  Oils  are  fo  very  heavy,  the  large  quantity 
of  Earth  which  they  contain,  thus  increafing  their  weight:  And  hence  arifes 
likewife  their  very  great  tenacity.  This  is  particularly  confirmed  by  this  Ob- 
fervation,  that  thefe  Oils,  when  the  Earth  is  feparated  from  them  by  diftillati¬ 
on,  grow  immediately  very  thin,  lighter,  and  exceeding  volatile. 

But  we  (hall  again  difcover  a  wonderful  origin  of  pure  Earthr,  if  we  now  Earth  m&z* 
take  carefully  into  confideration,  the  other  part  of  the  Afhes  o:ducent  Vegeta*  gdaljgIcaliae 
bles,  namely,  that  fix’d  alcaline  Salt,  which  in  the  Water  was  w^.^ed  away  a  ’ 
from  the  Earth  that  we  juft  now  examined.  Any  body,  indeed,  would  be 
apt  to  imagine  here,  that  there  was  no  Earth  at  all  remaining  in  this  Salt  ; 
for  the  Earth  we  faw  in  the  preceding  Operation,  was  left  undiffolved,  whiJ.ft: 
the  Salt  was  difiolved  in  the  Water,  and  pafied  pure  through  very  thick  fil¬ 
tering  Papers  in  form  of  a  Lixivium :  Upon  inquiry,  however,  we  fhall  find 
to  the  contrary.  To  this  purpofe  then,  take  this  Lixivium ,  and  firftofall, 
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by  fuffering  it  to  ftand  quiet  for  a  long  time,  let  all  the  terreftrial  faces  fub- 
fide  to  the  bottom  ;  and  by  this  means,  it  will  be  fo  depurated,  as  to  be¬ 
come  as  limpid  as  Water:  Let  it  then  be  filtered  through  Hippocrates* s  Sleeve, 
and  let  this  be  repeated  till  it  is  grown  as  clear  as  Chryftal.  This  Liquor  then, 
if  you  examine  it  with  a  Microfcope  ever  fo  nicely,  will  not  difcover  the  leaft 
iign  of  any  terreftrial  matter.  Take  then  this  very  pure  Lixivium ,  and  put 
it  into  a  clean  Vefifel,  and  in  a  quiet  place  as  free  as  poflible  from  dull,  reduce 
it  to  the  confiftence  of  a  thick  Oil ;  and  then  in  a  clean  iron  Pot,  evaporate  this 
thick  Liquor  to  a  drynefs,  keeping  it  continually  ftirring  with  an  iron  Spatu¬ 
la  ;  and  by  this  means  you  will  procure  an  exceeding  pure  fixed  alcaline  Salt. 
When  this  is  done,  put  this  Salt  into  a  good  clean  Crucible,  and  with  a 
Tile  cover  it  over  as  clofe  as  poflible,  and  in  this  condition  commit  it  to  a 
very  ftrong  Fire  till  it  is  melted  :  Then  pour  it  out  into  a  warm  brafs  Mor¬ 
tar,  and  with  a  hot  Peftil  rub  it  immediately  into  a  fixed  alcaline  fait  Powder. 
Let  this  Powder  then  be  put  into  a  large  glafs  Bafon,  and  be  thus  expofed  to 
the  Air  in  a  place  free  from  duft,  and  the  Salt  in  a  very  fhort  time  will  be  in- 
tirely  difl’olved  into  a  Liquor  perfectly  fluid,  whilft  to  the  bottom  there  will 
fall  a  white  terreftrial  Powder,  which  being  thoroughly  wafhed  from  the 
Salt  that  adheres  to  it,  will  appear  to  be  nothing  but  mere  Earth,  fuch 
exactly  as  the  other,  which  remained  in  the  Allies.  If  you  take  now  this  Oil 
of  Tartar  -per  deliquium ,  and  dry  it,  calcine  it,  and  expofe  it  to  the  Air  as  be¬ 
fore,  it  will  dififolve  again,  and  you  will  have  a  new  Oil  per  deliquium,  and  al¬ 
ways  fome  Earth  remaining;  and  if  you  repeat  the  Operation  a  vaft  number  of 
times,  at  length  the  greateft  part  of  the  fixed  alcaline  Salt  will  be  reduced  to 
a  mere  Ample  Earth,  that  in  burning  was  united  with  that  other  Principle, 
which  in  conjunction  with  it,  formed  the  alcaline  Salt ;  which  faline  Prin¬ 
ciple  being  now  by  many  calcinations  and  folutions  feparated  from  its  Earth, 
and  fetat  liberty,  flies  off,  and  is  diflipated  into  the  Air,  and  leaves  the  Earth 
alone.  If  you  colleCl,  however,  all  this  Earth  together,  and  weigh  it,  you  will 
find  it  a  good  deal  lighter  than  the  Salt  was  at  firft  ;  this  decreafe  in  its  weight, 
evidently  evincing,  that  a  great  part  of  the  Salt  was  rendered  volatile,  and 
thus  carried  off.  As  this  Experiment,  therefore,  conftantly  fucceeds  in  this 
manner,  we  cannot  but  conclude,  that  this  Earth,  thus  difcovered,  did  really 
exift  before  in  the  fixed  alcaline  Salt  from  which  it  is  by  this  means  procured, 
and  that  in  fo  latent  a  form,  that  it  fuffered  itfelf,  during  that  time,  to  be  per¬ 
fectly  diffolved  in  Water,  which  otherwife  is  fo  repugnant  to  the  nature  of 
Earth.  And  hence,  therefore,  it  likewife  appears,  that  the  pureft  Earth, 
when  it  is  united  with  fome  other  Principle,  is  totally  diffoluble  in  Water,  tho* 
it  is  by  no  means  fo  when  it  is  alone :  Unlefs,  perhaps,  you  will  rather  believe, 
that  the  verio  e7^  It  itfelf,  not  terreftrial  before,  may,  whilft  it  undergoes  thefe 
calcinatio^r  tha>  folutions,  by  an  aCtual  tranfmutation,  be  converted  into  true 
Earth.  ’  r his  opinion,  however,  is  not  founded  upon  any  Argument  or  Expe¬ 
riment  that  I  am  acquainted  with,  and  therefore  feems  intirely  precarious :  And 
beftdes,  it  feems  to  me  to  be  inconfiftent  with  the  fettled  conftancy  of  Na¬ 
ture,  which  for  fo  many  ages  has  always  been  obferved  to  aCt  in  the  fame 
manner,  and  by  the  fame  means ;  inafmuch,  it  has  never  yet  appeared,  that 
any  one  Element  has  prevailed  upon  another,  but  that  being  properly  adjuft- 
ed  together,  they  have  all  conftantly  remained  in  the  very  fame  proportion. 
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And  as  for  the  other  Opinion,  that  Earth,  by  being  united  with  faline  Prin¬ 
ciples,  may  be  rendered  capable  of  being  diffolved  by  Water  into  a  Liquor, 
in  which  nothing  at  all  earthy  (hall  appear,  this  is  every  where  warranted  by 
the  chemical  Arc.  In  Glafs,  is  not  Earth  intimately  concreted  with  an  alcaline 
Salt,  and  thus  produces  with  it  a  perfed  tranfparent  Mafs  ?  Which  neverthelefs, 
according  to  Van  Helmont ,  may  be  again  refolved  into  an  Alcali,  and  an  Earth 
precipitated  from  it.  Do  not  all  Metals,  when  united  with  their  proper  dif- 
folvent  Acids,  appear  in  Water  in  the  form  of  a  very  pellucid  Salt?  Which, 
notwithftanding,  may  be  thence  again  procured  opake,  intire,  and  without 
alteration:  *Tis  needlefs  to  mention  Chalk,  Stones,  Oyfter-fhells,  Earths,  and 
other  Bodies  ;  all  which,  by  being  combined  with  Salts,  feem  to  be  converted 
themfelves  into  very  pure  Salts,  which  yet  by  various  methods,  may  be  again 
refolved  into  their  folvent  Liquors,  and  an  Earth  which  is  feparated  from 
them.  How  evidently  is  this  evinced  by  chemical  Precipitations?  From  the 
abovementioned  Experiments,  therefore,  it  is  certain,  i.  That  the  common 
fix’d  alcaline  Salts,  procured  from  the  Afhes  of  burnt  Vegetables,  do  conftft  in 
a  great  meafureof  true,  fimple,  elementary  Earth,  which  whilft  they  are  form¬ 
ing,  enters  into  their  compofition.  2.  That  this  Earth  is  fo  concealed,  inter¬ 
mixed,  and  diffolved  in  thefe  Salts,  fo  long  as  they  exift  in  a  fixed  alcaline 
form,  that  it  does  not  give  the  lead  indication  of  itfelf  by  any  fign  whatever, 
and  therefore  fo  long  cannot  be  difcovered  *,  as  it  will  by  Water,  or  the  moi- 
fture  of  the  Air,  be  fo  diffolv’d,  as  to  be  converted  into  an  exceeding  fimple 
limpid  Liquor.  3.  That  this  Earth  of  Vegetables  can  only  be  fubtiliz’d  to 
this  degree,  by  the  mod  violent  adlion  of  an  open  Fire,  which  whild  it  is  thus 
confuming  Vegetables,  fo  intimately  unites  this  Earth,  attenuated  at  the  fame 
time  with  another  alcaline  faline  Principle,  that  from  both  of  them  thus  con¬ 
joined,  there  is  generated  an  Alcali,  which  is  a  proper  creature  of  the  Fire. 
And  this,  now,  as  we  jud  mentioned,  will  only  happen  in  the  open  Air  ;  for 
a  Coal,  made  from  green  Wood,  being  included  in  an  iron  Box,  was  in  this 
manner  expofed  for  feveral  hours  to  a  very  drong  Fire,  and  neverthelefs  con¬ 
tinued  a  very  black  Coal,  nor  would  yield  any  fix’d  alcaline  Salt,  tho*  upon 
being  afterwards  taken  out,  and  burnt  to  Afhes  in  an  open  Fire,  its  Afhes  then 
afforded  fome.  Hence,  therefore,  it  appears  evident,  that  this  Salt  does  not 
in  reality  pre-exid  in  Vegetables,  but  is  then  only  introduced  into  Nature, 
when  the  Fire  has  united  Earth  to  that  other  Principle,  which  may  be  thus 
combined  with  it  in  the  open  Air,  but  not  in  a  clofe  Veffel.  And  that  this 
fix’d  alcaline  Salt  is  generated  only  in  the  open  Air,  and  by  the  power  of  the 
Fire  alone,  is  not  lefs  certainly  confirmed  by  this  confideration,  that  if  any 
Vegetable  whatever,  is  only  fo  far  burnt,  either  in  the  open  Air,  or  a  clofe 
Veffel,  as  to  be  converted  into  a  black  Coal;  then,  if  you  reduce  this  black 
Coal  to  Powder,  and  boil  it  in  Water,  it  will  not,  in  the  Lixivium>  afford  any 
fixed  alcaline  Salt :  And  yet  if  afterwards  you  take  either  this  Coal,  or  its 
Powder,  and  burn  it  in  an  open  Fire,  by  boiling  its  Afhes,  you  will  be  able 
from  them  to  procure  it.  The  Earth  of  Vegetables,  therefore,  being  vaftly 
attenuated  by  the  extreme  force  of  an  open  Fire,  is  after  the  confumption  of 
the  Oil,  intimately  united  with  the  other  faline  part,  and  thus  produces  a  fixed 
Alcali.  Nor  has  this  Salt  ever  any  other  origin  that  we  are  acquainted  with. 
4.  Fixed  alcaline  Salts,  therefore,  are  not  fimple  Bodies,  but  are  compounded 
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of  two  perfectly  diftindt  Principles,  intimately  united  together.  5.  And  it  is 
Jikewife  exceeding  probable,  that  this  burning  of  Vegetables,  after  it  has  atte¬ 
nuated  the  Earth,  combines  it  with  that  native  Salt,  which  was  naturally  in 
the  Plant,  and  exifted  there  in  form  of  a  Sapo,  made  up  of  this  Salt  and  an 
Oil  united  together.  And  hence  we  fuppofe  the  adtion  of  the  Fire  confumes 
the  greateft  part  of  this  Oil,  and  then  converts  the  Salt,  the  Earth,  and  a  te¬ 
nacious  black  Oil,  into  a  black  Coal,  in  which  the  faline  part  lies  fo  concealed  un¬ 
der  the  Oil  and  Earth,  that  it  does  not  appear  there  as  a  Salt  difiolvable  in 
Water,  but  remains  fecure  from  the  adtion  of  this  Menjtruum ,  till  by  a  lon¬ 
ger  continuance,  and  greater  ftrength  of  Fire,  the  black  Oil  of  the  Coal  is  de- 
ftroy’d,  and  thus  this  Oil,  which  ferved  as  a  'uinculum  to  bind  together  the  Earth 
and  Salt,  is  removed  :  And  thus  we  imagine,  that  at  length  this  faline  part, 
which  before  was  of  itfelf  confiderably  volatile,  becomes  fixed  and  united  with, 
this  ultimate,  fubtil  Earth,  being  now  perfedtly  freed  from  its  principle  Oil. 
And  hence  it  feemstocome  to  pafs,  that  this  fixed  alcaline  Salt  itfelf,  if  it  is  kept 
for  a  long  time  in  a  very  intenfe  Heat,  will  at  lafl  become  volatile,  and  perifh 
In  the  Fire,  tho’  if  it  is  mixed  in  a  certain  proportion  with  Afhes  or  Earth,  it  will 
be  converted  into  Glafs,  which  is  confiderably  fixed  there,  and  is  very  durable* 
6.  Hence,  therefore,  we  never  find  any  fimple  Salt  in  Vegetables,  which  of 
itfelf  is  naturally  fixed,  that  which  is  fo,  owing  its  fixity  intirely  to  the 
Earth,  with  which  the  Fire  has  combined  it  ;  for  if  Vegetables  are  expofed 
for  a  great  length  of  time  to  the  alternate  vicifiitudes  of  moifture  and  drynefs  in 
the  Air,  or  if  they  firft  perfedtly  putrify,  then,  if  they  are  afterwards  burnt, 
they  won’t  produce  any  fixed  alcaline  Salt  in  their  Afhes.  7.  And  hence  thefe 
fixed  alcaline  Salts,  generated  in  the  manner  juft  explained,  may,  by  the  con¬ 
trivance  abovementioned,  be  again  refolved  into  thofe  two  Principles,  from 
which  they  were  firft  formed  by  the  adtion  of  the  Fire,  namely,  into  a  pure, 
fimple,  imperceptible,  volatile  Salt,  and  a  very  fubtil,  pure,  inadtive,  fixed 
Earth.  8.  From  this  Hiftory,  therefore,  of  Earth,  it  appears  vaftly  more 
probable,  that  thefe  Salts  are  thus  generated  from  this  Earth,  and  a  faline  Prin¬ 
ciple,  than  that  Water,  by  being  intimately  united  with  the  Earth,  fhouldbe  con¬ 
verted  into  an  Alcalij  for  tho’  all  the  contrivances  within  the  compafs  of  the  che¬ 
mical  Art,  are  made  ufe  of  to  combine  Earth  and  Water  together,  it  never 
has  appeared,  that  a  fixed  alcaline  Salt  has  been  thence  produced,  let  the  Fire  be 
ever  fo  intenfe.  9.  This  Earth,  therefore,  which  is  always,  and  every  where 
the  very  fame,  is  extradled  from  Plants  in  great  quantities  with  the  Water, 
Spirits,  volatile  and  fixed  Salts,  and  Oils,  when  they  come  under  the  manage¬ 
ment  of  the  Chemift.  And  as  for  all  the  other  Principles,  the  Water  excepted, 
when  they  come  once  to  be  perfedtly  freed  from  their  Earth,  they  are  fo  at¬ 
tenuated,  and  become  fo  adtive  and  volatile,  that  through  this  vaft  fubtilty, 
they  incirely  efcape  all  farther  cognizance  of  our  fenfes,  and  are  fcarcely  after¬ 
wards  to  be  confined  in  any  Veffels,  but  return  into  their  former  aerial  Chaos. 
The  Water  only,  and  folid  Earth  at  laft  remain  behind  ;  all  the  reft  quite  dis¬ 
appear.  The  molt  ancient  of  the  Chemifts,  therefore,  were  abfolutely  in  the 
right,  when  they  afferted,  that  the  Spirits  are  held  fall,  that  they  may  not 
fly  off,  by  Oils,  or  Sulphur  *,  that  it  is  Earth  alone  that  retains  the  Sulphur 
and  Salts ;  and  that,  therefore,  their  fixity  is  to  be  attributed  to  the  Earth. 
Thus,  then,  Gentlemen,  from  what  has  been  faid,  we  are  come  to  a  fufficient 
certainty  about  the  nature  of  that  Earth,  which  is  found  in  the  clafs  of  Vege¬ 
tables  5 
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tables  ;  which,  as  it  evidently  appears  to  be  perfe&ly  the  fame  in  every  kind 
of  Vegetable,  conftitutes,  perhaps,  an  immutable  Element. 

Let  us  now,  therefore,  proceed  to  examine  this  Earth  in  the  Animal  King-  ^arthinp*. 
dom.  It  has  always  been  obferved  then,  that  all  Animals,  of  what  kind  fo-  Ani‘ 
ever,  whether  they  fly  in  the  Air,  fwim  in  the  Water,  or  live  upon  the  Earth,  or  US* 
within  it,  if  they  are  expofed  to  a  warm  moifl  Air,  prefently  putrify  after  they 
are  dead,  in  a  Heat  lefs  than  that  of  a  Man  in  Health.  And  by  this  putrefac¬ 
tion,  they  are  in  a  fhort  time  fo  much  altered,  that  their  whole  Bodies  are're- 
folved  into  a  molt  fetid  putrid  matter,  which  is  fo  volatile,  that  it  is  dififpated 
into  the  Air,  there  remaining  only  a  fmall  portion  of  a  firm  folid  ftlbftance 
behind.  Whole  Elephants  left  dead  on  the  ground  in  hot  Countries/  and  vaft 
Whales  thrown  up  upon  the  Shore,  are  foon  continued,  their  bare  Bones  only 
being  left  behind,  whilft  all  the  other  parts  are  carried  aloft.  As  for  Camels 
too,  Dromedaries,  Horfes,  and  human  Bodies  left  unburied,  after  the  carnage  of 
Battles,  it’s  furprizing  how  foon  there  appears  nothing  of  them  at  all  but  their 
Bones.  Certainly,  the  Water,  Spirits,  Oil,  and  Salt,  are  difperfed  in  fuch  a 
manner,  that  there  is  nothing  but  a  little  Ample  unadtive  terreflrial  Matter  left 
behind  :  And  then  this  Earth  is  exceedingly  like  that  which  we  have  juft  now 
been  examining  in  Rain-water,  and  Vegetables.  But  why  fhould  we  infift  upon 
this  any  further,  when  we  fee  it  fo  evidently  in  the  burying  places  of  very  po¬ 
pulous  Cities,  where  the  Bodies  that  are  buried  are  refolved  into  fo  fmall  a 
quantity  of  Earth,  that  they  hardly  raife  the  ground  at  all  ?  All  the  parts, 
therefore,  both  folid  and  fluid,  of  which  Animals  confift,  and  into  which  they 
may  be  again  refolved  by  theadtion  of  the  Air  alone,  are  of  fo  volatile  a  nature, 
that  they  intirely  exhale,  the  Earth  being  the  only  part  that  remains  fix’d, 
and  is  not  diflipated  with  the  reft.  And  this  terreftrial  part,  if  we  examine  it 
more  nearly,  prefents  to  us  only  mere  Bones,  or  a  little  Afhes,  which  are  dif¬ 
perfed  with  a  flight  Wind  and  difappear. 

But  the  nature  of  our  defign  leads  us  to  examine  this  Earth  in  Animals  ftill  Ana  in  the?,- 
more  nicely.  Let  us  firft,  therefore,  take  into  confideration  any  of  the  Hu- 
mours  of  any  kind  of  Animal  whatever,  after,  by  a  due  circulation,  they  have 
been  quite  changed  from  the  crude  difpofition  they  had  when  they  were  taken 
into  the  Body,  and  by  the  natural  powers  of  the  Animal,  are  aflimilated  to  its 
peculiar  Nature.  Thefe  then,  under  this  Limitation,  being  put  into  a  clean 
Retort  accurately  fitted,  and  luted  to  a  Receiver,  and  expofed  to  a  Fire  very 
gradually  increafed  from  a  very  gentle  one  to  the  greateft,  will  in  a  Heat  raif- 
cd  to  212  degrees  yield,  firft,  an  incredible  quantity  of  Water  j  fuch  a  one 
as  no-body  could  ever  imagine  fhould  enter  into  the  compofition  of  the  ani¬ 
mal  Fluids.  If  you  continue  this  degree  of  Heat  for  a  conflderable  time,  all 
the  Water  that  is  thus  diftill’d  from  thefe  Humours,  feems  in  moft  of  its  pro¬ 
perties  to  be  almoft  the  fame  with  that  which  is  drawn  from  Vegetables,  and 
was  before  confidered  ;  indeed,  to  fuch  a  degree,  that  we  find  but  little  diffe¬ 
rence.  There  is,  it’s  true,  in  this  Water  from  Animals,  fomewhat  of  a  fubtil 
rancid  Smell,  and  a  difagreeable  Tafte  •,  but  thefe,  as  they  don’t  difcover  the 
leaft  fign  of  any  Earth,  have  nothing  to  do  with  our  prefent  Enquiry.  If 
you  proceed  then  to  urge  the  reftduum  with  a  ftronger  Fire,  when  all  the  aqueous 
part  has  been  drawn  off  by  the  Heat  of  boiling  Water,  then  this  Mafs,  which  is 
always  dry,  and  in  fome  meafure  flightly  burnt,  will  yield  a  light,  yellow,  Li- 
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quor,  lefs  volatile  than  the  firft  Water,  which  has  been  called  the  Spirit  of 
thefe  animal  Humours.  This  now  is  fetid,  and  of  fo  faline  a  nature,  that  upon 
mixing  with  Acids,  it  will  caufe  an  Effervefcence.  If  you  colled:  then,  this 
Spirit  carefully  by  itfelf,  and  diftill  it  in  a  clean  Veffel,  it  will  produce  fome 
faces,  which  being  burnt,  and  depurated,  as  before,  yield  a  fmall  quantity 
of  Earth,  perfectly  of  the  fame  nature  with  the  former  ;  fo  that  this  Earth 
rifes  with  this  Fluid,  and  may  be  procured  from  it.  If  the  Mafs,  then,  of 
thefe  Humours,  thus  deprived  of  their  Spirit  by  its  proper  degree  of  Heat,  is 
flill  expofed  to  a  greater  Heat,  you  will  have  from  it  diftilled  animal  Oils  in 
great  abundance.  But  if  you  diftill  thefe  again  in  a  clean  VefTel,  they  likewife 
will  leave  at  the  bottom  of  the  Retort  a  large  quantity  of  fixed  Earth,  as  we 
took  notice  in  the  diftilTd  Oils  of  Vegetables.  And  thus,  likewife,  will  thefe 
Oils,  by  a  reiterated  diftillation,  be  converted  into  Earth,  till  at  laft:  there 
will  remain  only  an  exceeding  fubtil  Oil  thus  freed  from  its  Earth,  which  is  al- 
moft  of  a  fpirituous  nature  :  So  that  the  thicknefs,  tenacity,  and  fixity  of  thefe 
Oils  too,  ought  to  be  attributed,  as  before  in  Vegetables,  to  this  very  fame 
Earth.  And  as  for  the  volatile  Salt  of  Animals,  which  partly  is  forced  out  of 
them  by  the  Fire  together  with  thefe  Oils,  and  partly  rifes  afterwards,  and  is 
feparated  by  itfelf,  this  always  in  the  beginning  of  its  production  has  a  large 
quantity  of  Oil  united  with  it,  which  by  its  vifcidity,  holds  down,  fixes,  and  re¬ 
tains  it  *,  for  as  foon  as  ever  you  have,  by  the  chemical  Art,  perfectly  freed 
this  Salt  from  its  Oil,  it  immediately  becomes  perfectly  volatile,  and  in  diftil¬ 
lation  leaves  no  faces  behind  it.  After  the  fublimation,  indeed,  is  made  with  a 
very  moderate  Fire,  there  remains  at  the  bottom  an  unaCtive  Water,  which, 
let  the  Salt  appear  ever  fo  dry,  adheres  to  it  fo  clofely,  that  in  a  gentle  Subli¬ 
mation,  it  always  difcovers  itfelf  in  this  manner,  nor  can  fcarcely  be  perfectly 
feparated  from  by  any  contrivance  whatfoever.  All  the  fixity,  therefore,  of 
the  native  animal  Salts,  feems  to  be  owing  intirely  to  an  Oil  which  is  natural¬ 
ly  in  them,  and  ferves  to  retain  the  faline  parts  ;  but  this  very  Oil  owes  all  its 
fixity  and  tenacity  to  the  Earth  with  which  it  is  united  •,  and  confequently,  the 
Earth  is,  in  reality,  the  Vinculum  by  which  the  volatile  Salt  is  fecured,  and  held 
down,  which  would  otherwife  be  of  too  volatile  a  nature  :  When  the  former 
Oils  are  thus  drawn  off,  if  you  (till  proceed  to  increafe  your  Fire,  you  will 
then  have  a  very  black,  thick,  pitchy,  tenacious  Oil,  which  will  often  puff  up, 
and  fill  the  whole  neck  of  the  Retort,  and  thus  in  form  of  an  inflated  Pitch, 
pafs  into  the  Receiver,  being  heavier  than  any  of  the  Liquors  that  were 
drawn  from  the  Vegetable  in  the  former  diftillations.  If  you  take  now  this 
laft  Oil,  and  diftill  it  carefully,  and  according  to  Art,  the  greateft  part  of  it 
will  remain  an  Earth  at  the  bottom  of  the  Retort,  tho’  you  urge  it  with  ever 
fo  ftrong  a  Fire.  And  if  you  repeat  this  diftillation  again,  and  again,  the 
Oil  will  every  time  become  more  and  more  limpid,  and  there  will  always  a 
large  quantity  of  Earth  be  left  behind.  By  fuch  a  tedious  rectification  of  this, 
I  reduc’d,  formerly,  fome  pounds  of  a  thick  Oil  of  Hartfliorn,  into  a  very 
thin,  pellucid,  volatile  Oil,  and  a  large  quantity  of  a  black  oily  Earth,  which 
being  burnt  in  an  open  Fire,  yielded  the  very  fame  Earth,  which  we  have  al¬ 
ready  fo  often  mentioned.  By  this  means,  then,  I  became  certain,  that  when 
this  iaft  Oil,  very  tenacioufiy  adhering  to  the  Earth,  was  raifed  by  the  moft: 
violent  aCtion  of  the  Fire,  it  carried  likewife  this  Earth  along  with  it  ;  and 
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confequently,  that  though  we  call  this  Subftance  Oil,  yet,  in  reality,  a  great 
part  of  it  is  only  mere  Earth.  Hence,  then,  we  learn,  that  Fire,  when  it  is 
applied  to  Oils  united  with  Earth,  is  fo  far  capable  of  rendering  the  Earth 
volatile:  And  again,  that  the  properties  peculiar  to  this  Oil  that  rifes  only 
with  this  intenfe  degree  of  Heat,  almoft  all  depend  upon  the  Earth,  and  not 
upon  the  Oil  itfelf.  Hence,  for  inftance,  arifes  its  very  great  degree  of  fixity, 
thicknefs,  tenacity,  and  weight ;  all  which  it  lofes,  as  foon  as  ever  it  is  per¬ 
fectly  feparated  from  its  large  quantity  of  Earth.  And  hence,  likewile,  we 
difcover  farther,  the  intimate,  and  almoft  infeparable  union  of  this  Earth, 
with  all  the  animal  Oils,  and  the  conftant  effect  produced  by  this  union,  viz. 
the  prevention  of  their  being  volatile  ;  for  as  on  the  one  hand,  the  Oils, 
by  being  united  with  the  Earth,  render  it,  in  fome  meafure,  volatile  in  the 
Fire;  fo  this,  on  the  other,  by  this  fame  union,  prevents  their  being  rendered 
too  volatile,  by  a  fmall  degree  of  Heat.  And  as  the  very  volatile  Spirits 
are  intangled,  and  held  down  by  the  Oils;  fo  the  Oils,  which  would  other- 
wife  rife  too  eafily,  are  retained  by  the  fixity  of  the  Earth.  But  laftly,  if 
the  fixed,  black  Faces,  that  remain  at  the  bottom,  after  all  the  Oil  is  ex¬ 
pelled  by  the  former  degree  of  Fire,  applied  for  a  good  while,  are  urged 
with  the  greateft  degree  of  Heat,  and  this  is  kept  up  for  a  long  time,  they 
will  at  length  emit  fome  blue,  fliining,  denfe  Fumes,  and  throw  out,  at  the 
fame  time,  fome  fparkling  Corpufcles,  which,  being  received  into  pure  cold 
Water,  will  be  condenfed,  and  by  their  weight  fink  to  the  bottom,  where 
being  collected  in  little  Maffes,  they  produce  the  Phofphorus,  now  called 
the  Solid,  as  the  former,  whilft  it  floated  about  in  the  form  of  a  Fume, 
may  be  called  the  Fluid.  This  Phofphorus,  now,  if  it  is  expofed  to  the 
Air,  takes  fire,  confumes  in  appearance  of  a  little  lucid  Flame,  and  flies  off 
with  a  fetid  Smell ;  but  even  then  it  leaves  behind  it  a  very  acid,  thick  Wa¬ 
ter,  in  which  there  is  always  fomething  of  terreftrial  Faces.  Of  this  won¬ 
derful  Subftance,  now,  we  may  very  reafonably  inquire,  whether  it  is,  in  reali¬ 
ty,  of  the  animal  or  vegetable  kind  ?  Or  whether  it  is  properly  a  Creature 
of  the  Fire  ?  Or  whether  it  don’t  owe  its  origin  to  all  three  together  ?  This 
is  certain,  it  burns  perfectly,  it  will  keep  for  years  in  Water  without  being 
diffolved,  and  at  the  bottom  of  Water  it  will  by  Heat  be  melted  like  Wax. 

It  rather,  therefore,  feems  to  be  of  an  oily  nature,  than  a  faline,  or  terreftrial 
one ;  and  yet  it  is  perfectly  different  from  every  thing  that  has  hitherto  been 
ranked  among  the  Oils  or  oily  Subftances,  and  contains  but  a  fmall  quantity 
of  Earth. 

If  we  examine,  now,  the  ultimate  Faces  that  remain  after  all  the  different  Theiikenef* 
parts  above-mentioned  are  drawn  off,  we  find  them  ftill  to  continue  black  ;  between 
but  if  the  Mafs  is  taken  out  gently,  and  burnt  in  an  open  Fire,  it  becomes  ve^tieT.*1 
white,  of  an  earthy  nature,  retaining  its  former  figure.!  This  Hiftory, 
then,  of  Animals  and  Vegetables,  given  with  a  view  particularly  of  coming 
at  the  true  nature  of  Earth,  lets  us  fee,  at  the  fame  time,  that  thefe  two 
kinds  of  Bodies  appear  to  be  vaftly  near  a-kin  in  all  their  properties,  and  in  a 
great  many  of  them  to  agree  intirely.  Hence,  therefore,  it  is  no  wonder, 
that  Animals,  by  means  of  their  conco&ive  faculties,  can  fubfift  intirely  up¬ 
on  Vegetables,  with  the  Ample  addition  of  Water.  And  as  this  appears  to 
be  every  where  the  cafe,  the  bodies  of  Animals  feem  almoft,  in  many  in- 
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fiances,  to  be  nothing  but  tranfmuted  Vegetables.  The  chief  difference,  indeed, 
between  them  feems  to  lie  in  their  Salts  ;  for  thefe,  when  thoroughly  concod- 
ed,  and  fo  become  proper  to  particular  Vegetables,  are  in  many  of  them  acid, 
or  auftere  ;  whereas  I  have  never  been  able  to  difcover  any  acid  ones,  much 
lefs  auftere  ones,  in  the  native  humours  of  Animals.  Let  me  caution  you, 
however,  that  this  muft  not  be  underftood  of  crude  Juices,  juft  taken  into  the 
Body,  and  ftill  retaining  their  own  proper  qualities  •,  but  of  fuch  as  by  the 
natural  vertue  of  the  animal  Body,  have  been  truly  affimilated  to  the  animal 
Nature.  But  again,  the  Salts  of  moft  Vegetables,  procured  from  them  by 
burning,  are  found  to  be  fixed ;  whereas  there  was  never  any  fixed  alcaline  Salt 
difcovered  in  Animals,  when  treated  after  the  fame  manner  ;  though,  as  I  fhall 
demonftrate  hereafter,  there  are  Vegetables  that  have  a  volatile,  alcaline  Salt, 
like  that  of  Animals,  as  appears  in  the  Scurvy-grafs,  Muftard,  and  others. 
But  the  Earth  itfelf,  or  the  Oils,  as  they  contain  a  large  quantity  of  Earth  in 
them,  feem,  by  their  admixture,  to  caufe  the  chief  difference  that  there  is  in 
the  fixity  of  the  animal  and  vegetable  Salts:  And  hence  it  feems  likewife  to 
follow,  that  the  Earth  in  Animals  exifts  in  lefs  quantity,  and  is  lefs  intimately 
united  with  their  Oils  and  Salts,  than  it  is  in  Vegetables. 

Let  us,  however,  confider,  in  the  mean  time,  that  the  perfed  putrefadion 
of  Vegetables  makes  fuch  an  alteration  in  their  proper  difpofidon,  that  the 
Earth  being,  by  this  means,  more  difengaged,  recedes,  both  from  their  oily 
and  faline  parts,  and  thus  effeds,  that  Vegetables,  which  before  putrefadion 
yielded,  in  burning,  a  large  quantity  of  a  fixed,  alcaline  Salt,  being  burnt  af¬ 
terwards,  afford  none  at  all,  but  then  give  out  all  their  Salt,  of  a  volatile  na¬ 
ture,  as  Animals  do.  The  union,  therefore,  of  elementary  Earth,  with  all  the 
other  Elements  of  Vegetables,  is  diffolved  by  no  adion  more  eafily  than  it  is* 
by  means  of  putrefadion,  which  very  powerfully  divides  and  feparates  their 
Elements  from  one. another,  and  thus  deftroys  their  former  particular  form,  by 
which  means,  thofe  both  of  Animals  and  Vegetables  become  nearly  the  fame. 
And  hence  it  comes  to  pafs,  that  this  very  putrefadion  renders  the  Bodies  of 
Animals  and  Vegetables  exceeding  fit  to  produce  fuch  a  matter  in  the  Air,  Wa¬ 
ter,  and  Earth,  as  fhall  be  rightly  difpofed  to  yield  a  kindly  nourifhment  to 
new  Vegetables,  and  fo  again,  through  their  means,  to  Animals.  On  this  ac¬ 
count,  therefore,  all  putrefied  Subftances  are  particularly  ferviceable  in  frudi- 
fying  the  Earth  ;  and  for  this  reafon,  all  Animals  whatever,  are,  by  the  grand 
Law  of  Nature,  fubjed  to  putrefadion,  fooner  or  later,  and  thus  afford  frefli 
matter  for  impregnating  their  Mother  Earth,  and  replenifhing  it  with  new 
fruitfulnefs. 

Since,  therefore,  the  putrefadion  of  Animals  and  Vegetables  thus  feparates 
the  Earth  from  the  other  Elements,  and  by  this  means  renders  them  fo  volatile; 
hence,  perhaps,  fome  perfons  may  be  ready  to  infer,  that  fermentation,  like- 
wife,  will 'do  the  fame.  But  this  happens  quite  otherwife  :  For  though  fer¬ 
mentation  agitates  Vegetables  fo  powerfully,  and  for  fo  long  a  time,  yet  it  is 
never  able  thus  to  free  the  elementary  Earth  from  its  Salt  and  Oil.  And  for 
this  reafon  it  does  not  fo  affimilate  Vegetables  to  Animals  as  purefadion  does; 
nor  prevents  their  yielding  a  fixed  Salt  in  their  Afhes,  if  they  are  afterwards 
burnt ;  as  evidently  appears  in  Tartar.  One  fort,  indeed,  of  the  vegetable 
Qii$  it  converts  into  a  volatile  Alcali,  but  is  not  able  to  change  all  the  oily 
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parts  of  it  in  the  fame  manner.  From  fuch  a  number  of  Experiments,  then, 
we  underftand  the  nature  of  that  elementary  Earth  which  enters  into  the  com- 
pofition  of  Animals  and  Vegetables,  as  a  true  principle.  And  in  both  thefe, 
this  Earth  feems  to  be  perfectly  of  the  fame  nature,  there  being  very  little 
difference  obferved  in  it.  This  no  where  appears  more  evident  than  in  the 
Cupels,  which  are  made  equally  good  from  the  Allies  of  Vegetables,  or  the  pure 
Earth  of  Animals;  and  that,  whether  it  is  procured  from  Fifhes,  Birds,  Beads, 
their  Bones,  Hoofs,  Flefh,  or  Juices,  provided  the  Earth  is  but  pure.  See 
Laz.  Esher,  where  he  treats  of  this  fubjecl.  This  Earth,  therefore,  ferves  in 
the  fame  capacity,  both  in  Animals  and  Vegetables,  gives  a  firm  make  to 
their  Bodies,  and  affords  a  YoYi&Bafis  for  the  reft  of  the  Elements ;  for  thefe 
muft  all  be  united  with  this  Earth,  that  by  this  means  they  may  be  fixed,  and  held 
together,  and  thus  reduced  into  the  fhape  of  any  particular  folid  Body.  This 
Earth  alone  gives  to  them  all  their  proper  form  ;  and  when  this  is  feparated 
from  them,  they  all  fink  down  into  an  irregular  Mafs,  or  being  refolved, 
and  fet  at  liberty,  become  volatile,  and  are  difperfed  from  one  another.  This 
Earth,  by  its  fixity  and  tenacity,  proves  a  proper  Vinculum  to  bind,  affociate, 
and  properly  difpofe  all  the  other  parts  with  one  another,  and  fo  hardens  the 
Body  that  arifes  from  this  conjunction,  that  by  this  means  it  becomes  capa¬ 
ble  of  refitting  the  Air,  Water,  Sun,  and  fome  degree  of  Fire  itfelf,  without 
fuffering  any  inconvenience.  But  then,  likewife,  on  the  other  hand,  pure, 
dry,  elementary  Earth  (lands  in  need  of  the  afiiftance  of  Water,  or  Oil,  as 
a  kind  of  Cement,  to  hold  together  its  feparate  Elements,  and  thus  to  form 
them  into  one  Mafs. 

*  If  whole  Animals  are  burnt  in  an  open  Fire,  till  they  are  intirely  The  Earth 
confumed,  there  then  remains  nothing  but  white  Afhes,  which  being  pound- 
ed,  exhibit  again  an  Earth  exceedingly  like  the  former,  and  free  from  all  on. 

Oil  or  Salt.  This  can  no  ways  be  diftinguifhed  from  the  Earth  procured 
from  Animals,  by  the  former  operations,  and  ferves  abfolutely  for  the  very 
fame  purpofe  in  every  kind  of  Experiment. 

But  it  is  time,  now,  that  we  take  a  view  of  the  foil'll  Kingdom,  and  fee  Earth  in 
what  Earth  we  are  capable  of  difcovering  there.  And  here  the  native  Salts,  insUt! by 
Nitre,  Sal-Gem ,  Fountain  Salt,  and  Sea  Salt,  firft  offer  themfelves  to  our  ob-  Elution, 
fervation.  Take  thefe,  then,  as  pure  as  they  can  poffibly  be  procured,  dif- 
folve  them  in  very  clean  Water,  and  digeft  them  for  a  long  fpace  of  time  in 
Veflels  accurately  clofed,  and  they  will  yield  an  Earth  at  the  bottom,  preci¬ 
pitated  from  them,  which  will  not  be  diffolved  in  the  Water.  When  the 
Liquor  is  thus  depurated,  and  grown  exceeding  clear,  let  it  exhale  in  a  place 
free  from  Duft,  till  you  obferve  a  Pellicle  on  its  Surface  ;  then  remove  it 
into  a  low,  cool,  quiet  place,  and  it  will  (hoot  into  little  faline  Glebes,  of  a 
particular  figure,  pellucid,  and  pure,  which  the  Artifts  call  Chryftals,  and 
thefe,  if  they  are  thus  carefully  prepared,  produce  a  particular  Species  of  Salt 
perfedly  diftinft  from  every  other.  If  the  I.iquor  then  that  remains  after  the 
Salts  are  thus  formed,  is  gently  poured  from  them,  it  may  be  again  infpiflfat- 
ed  to  a  pellicle,  and  by  the  fame  method  as  above  it  will  generate  frefh  faline 
Chryftals,  but  not  fo  tranfparent,  or  pure,  as  the  former.  If  you,  then,  as 
before,  feparate  the  remaining  Liquor,  and  proceed  in  the  fame  manner,  after  the 
laft  chryftallization,  there  will  be  left  a  fat  faline  Liquor,  that  will  not  be  dried 
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without  a  great  deal  of  difficulty,  but  then  will  produce  fome  Earth:  And 
this  Mafs,  when  you  have  rendered  it  dry  by  the  Fire,  will  again  fpontaneouf- 
ly  diffolve  in  the  Air,  and  be  of  an  acrid  auftere  nature.  If  you  take  then 
the  Chryftals  thus  procur’d,  and  diffolve  them,  and  proceed  as  before,  you 
will  every  Operation  have  fome  more  pure  Earth,  which  being  collected  to¬ 
gether,  will  produce  a  large  quantity  thus  generated  from  the  pure  foffil  Salt. 
And  at  laft,  after  this  Chryftallization  and  Solution  has  been  repeated  a  great 
number  of  times,  all  the  Salt  will  become  volatile,  be  diffipated  into  the  Air, 
and  efcape  any  farther  notice  of  our  Senfes  *,  and  of  the  whole  Mafs  of  Salt* 
which  has  thus  paffied  under  Examination,  the  Operator  will  have  nothing  left 
but  mere  Earth  *,  for  all  the  other  parts,  which  in  conjundtion  with  this  Earth, 
made  up  before  the  Body  of  the  Salt,  being  by  thefe  Operations  feparated  from 
it,  grow  fo  fubtil,  as  not  to  fall  under  our  Obfervation,  and  fo  volatile,  that 
they  cannot  remain  at  reft,  but  fly  away.  Thefe  Experiments  concerning  the 
nature  of  Earth  in  Foffils,  were  known  and  defcrib’d  by  the  ancient  Chemifts, 
and  have  been  fince  performed  and  confirmed  by  the  Moderns.  See  Du  Hamel 
Hijl.  de  /’ Ac.  Roy.  des  Sc.  1701.  p.  16,  17. 

By  Diftil-  But  again,  if  you  take  any  one  of  theabovementioned  Salts  pure,  and  very  dry, 

tacion.  reduce  it  to  Powder,  and  accurately  mix  it  with  three  times  its  weight  of  very 
dry  Clay,  Bole,  Brick-duft,  or  pure  Earth,  and  then  urge  it  with  the  greateft 
.  degree  of  Fire,  it  will  by  this  means  be  refolved  into  a  liquid  part,  which  will 
be  volatile,  acid,  andcorrofive,  and  a  fixed  one,  which  will  remain  at  the  bot¬ 
tom  of  the  Veflel  in  the  Earth  with  which  it  was  mixed.  This  fixed  part, 
now,  if,  by  boiling  it  in  Water,  and  letting  the  Water  fettle,  and  afterwards 
filtering  it,  you  perfectly  depurate  it,  and  then  reduce  it  to  Chryftals,  will 
yield  a  Salt  pretty  much  refembling  that  which  was  made  ufe  of  in  the  diftilla- 
tion,  except,  that  that  from  the  Nitre  will  be  in  fome  meafure  alcalefcent.  And 
if  the  Salt  thus  generated,  is  again  diflblved,  infpiffated,  and  chryftalliz’d  ac¬ 
cording  to  Art,  it  will  likewife  produce  a  great  deal  of  Earth  of  the  fame  nature 
with  that  which  was  procured  from  the  original  Salt.  The  acid  Liquor,  too, 
thus  drawn  from  the  Salt  by  diftillation,  being  again  diftilled in  a  clean  VeflTel, 
will  leave  fome  yellow  faces  at  the  bottom,  which  when  they  are  dried,  are 
found  likewife  to  contain  fomething  of  Earth.  And  thefe  acid  Salts,  now, 
thus  prepared,  are  fo  volatile,  when  they  are  accurately  freed  from  all  their 
Earth,  that  being  impatient  of  reft,  they  are  continually  difperfed  into  vola¬ 
tile  Fumes,  which  can  fcarcely  be  contained  within  their  VeflTels,  and  fly  off  as 
foon  as  ever  they  come  to  have  a  free  communication  with  the  Air  ;  as  ap¬ 
pears  evidently  in  the  diftillation  of  Aqua  Fortis,  Spirit  of  Nitre,  Glauber’s  Spi¬ 
rit  of  Salt,  and  Spirit  of  Sea-Salt ;  for  in  thefe  the  pure  Volatile  acid  Saltfpon- 
taneoufly  refolves  itfelf  into  white  or  red  Fumes,  and  without  the  affiftance  of 
any  external  caufe,  immediately  flies  off  into  the  Air.  If  you  thoroughly  now 
'  confider  thefe  Phenomena,  perhaps  you  will  think  it  not  very  abfurd  to  fup- 
•  pofe,  that  all  thefe  acid  Salts  hitherto  defcribed,  would  not  of  themfelves  be  at 
reft  in  our  Air,  but  that  they  owe  this  reft,  or  as  the  Artifts  call  it,  fixity, 
principally  to  the  latent  elementary  Earth,  which  fecretly  uniting  with  them, 
fixes  their  volatility,  and  thus  holds  them  down:  And  on  the  other  hand,  that 
whenever  they  are  difengaged  from  their  confinement,  and  get  free,  they  then 
fpontaneoufly  regain  their  former  and  proper  volatility.  Suppofing,  therefore. 


'Theory  of  the  ART.  279 

this  to  be  the  cafe,  then  both  the  fimple  Acid,  and  alcaline  Salts,  would,  as 
has  appeared  by  the  former  Experiments,  from  the  purity  of  their  fimplicity,  be 
always  volatile,  and  then  only  become  fixed  when  they  were  intimately  united 
with  Earth.  In  this  Do&rine,  however,  there  are  two  things  that  ought  to  be 
taken  notice  of;  firfi,  that  the  Acid  of  Vitriol,  and  burnt  Sulphur,  remains 
fixed  in  a  Fire  of  560  degrees,  tho’  it  is  purified  by  repeated  diffillation,  and 
has  depofited  its  faces  at  the  bottom  of  the  Veflel.  This,  I  confefs,  indeed, 
may  poffibly  be  owing  to  fome  non-acid  that  is  intimately  mix’d  with  it, 
whether  you  fuppofe  it  of  a  metalline  or  terreftrial  Nature,  that  cannot  eafily 
be  feparated  from  it  ;  for  during  the  dill  illation,  the  Receiver  is  filled  with  ve¬ 
ry  volatile  Fumes,  which,  if  there  unfortunately  happens  to  be  any  crack 
through  which  they  can  make  their  way,  burft  out  in  a  deadly  Vapour  :  Se¬ 
condly,  that  the  mod  volatile  acid  Salts,  by  being  united  with  a  very  volatile 
alcaline  one,  are  converted,  without  the  afiiftance  of  any  Earth  to  fix  them, 
into  a  compound  Sal-Ammoniac ,  which  is  femi-fixed.  But  to  proceed,  if  Fof- 
fil  Alum  is  difiolved,  chryftallized,  and  treated  in  the  fame  manner  as  the 
Salts  abovementioned,  from  this  likewife  may  be  procured  a  great  quantity  of 
Earth,  which  being  perfectly  feparated,  this  Salt  too  becomes  volatile.  This 
likewife  in  diftillation  fends  forth  a  very  volatile  and  pernicious  Vapour,  and 
leaves  a  great  deal  of  a  kind  of  Lime-Earth  at  the  bottom  of  the  Retort.  But 
profecuting  thefe  inquiries  ftill  farther,  I  difiolved  fome  Vitriol  in  Water,  and 
digefted  it,  and  by  this  means  procured  from  it  a  large  quantity  of  Earth,  called 
Ochre  :  And  whilft  I  patiently  repeated  the  former  work  of  folution,  and  chry- 
ftallization,  and  in  the  fame  manner  removed  the  faces,  all  the  Vitriol  was  con¬ 
verted  into  a  yellowifh  Calx,  which  was  the  greatefl  part  of  it,  a  volatile  part 
that  was  difiipated  into  the  Air,  and  a  thick  Liquid,  which  was  pinguious, 
and  very  auftere.  Thefe  Faces ,  now,  I  am  very  well  apprized,  indeed,  can¬ 
not  properly  be  referred  to  elementary  Earth,  but  are  rather  the  Calx  of  the 
corroded  Iron  :  In  the  other  particulars,  however,  this  Analyfis  of  Vitriol  re- 
fembles  the  former  Operations.  The  Calx  now  thus  procured,  may,  by  a  ve¬ 
ry  ftrong  Fire,  be  converted  either  into  Copper  or  Iron,  according  to  the 
different  fort  of  Vitriol  you  make  ufe  of;  and  hence  we  evidently  fee  what 
judgment  we  ought  to  make  of  that  opinion,  which  fome  Perfons  have  fallen 
into,  who  upon  feeing  the  feparation  of  fuch  a  Calx  from  a  metalline  Vitriol, 
have  hence  inferred,  that  Earth  itfelf  enters  into  the  compofition  of  Metals. 

For  my  own  part,  I  confefs,  I  don’t  remember,  that  by  <jny  one  Experiment 
I  have  ever  difcovered  a  true  Earth  in  Metals  :  As  for  that  which  is  offered 
for  it,  it  is  capable  of  being  melted  into  Glals,  and  by  this  very  property  fhews, 
that  it  is  not  of  a  terreftrial  nature,  and  gives  ftrong  fufpicion  that  it  is  of  a 
metalline  one. 

If  we  examine  farther,  the  foflil  liquid  Sulphurs,  and  the  fubftances  produced  And  in  «J!- 
from  them,  as  the  Af phallus.  Bitumens,  Naptha,  Petroleum,  and  Oleum  Ferra, 
thefe,  if  they  are  expofed  to  an  open  Fire,  burn  in  Flames,  produce  Soot, 
emit  black  acid  Fumes,  and  when  they  are  quite  confumed,  have  fomething  of 
Earth  at  the  bottom  ;  and  from  this,  if  by  farther  burning  you  reduce  it  to  a 
Calx ,  you  will  always  be  able  to  obtain  a  pure  Earth,  exceedingly  like  that 
from  Animals,  Vegetables,  and  Fofiil-Salts. 
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And  as  for  true  Sulphur,  if  you  fublime  it  into  flowers  in  a  clofe  Veffel,  rt 
will  always  the  firfi:  time  leave  fome  Earth  at  the  bottom  ;  tho’  the  Flowers, 
indeed,  thus  produc’d,  in  a  fecond  fublimation  fcarcely  yield  any.  But  if  with 
the  pureft  Sulphur,  you  intimately  mix  over  the  Fire  an  equal  quantity  of  a 
very  pure  alcaline  fixed  Salt  ;  then  the  compound  that  arifes  hence,  being  put 
into  a  clean  glafs  Bafon,  and  expofed  to  the  Air  in  a  place  free  from  Duff, 
will  very  foon  diflolve  into  a  Liquor,  to  the  bottom  of  which  will  fubfide  a 
great  deal  of  Earth.  This  Earth  you  may  poffibly  attribute  to  the  Alcali  *,  nor 
do  I  deny  but  this  may  be  concerned  in  it.  Give  me  leave,  however,  to  allure 
you,  upon  undoubted  evidence,  that  the  Oil,  which,  in  conjuiiftion  with  thefof- 
fil  Acid,  produces  Sulphur,  contains  likewife,  and  will  yield  a  good  deal  of 
Earth.  Hence,  therefore,  you  will  be  apt  to  be  of  opinion  with  me,  that  this 
Earth  may  in  this  cafe  be  regenerated  in  the  refolution  of  the  Sulphur,  and  thus 
difcover  itfelf  to  the  Operator. 

The  molt  ancient  of  the  Chemifts  who  got  a  knowledge  of  the  Laws  of  Na¬ 
ture  purely  by  the  afliflance  of  Experiments,  were  of  opinion,  that  all  Metals 
confift  of  Mercury  exceedingly  homogeneous,  anc|  another  principle,  which 
gives  it  fixity  and  du&ility  under  the  Hammer:-  That  thefe  two  Principles 
alone  enter  into  the  compofition  of  Gold  and  Silver ;  but  that  in  the  other  Me¬ 
tals,  befides  thefe  two,  there  is  likewife  another  matter  that  won’t  bear  the 
Fire,  is  fubpinguious,  and  in  fome  meafure  inflammable,  which  being  inti¬ 
mately  mixed  with  them  in  their  original  formation,  becomes  very  firmly  con¬ 
creted  with  them  :  As  for  any  other  Principles,  they  fcarcely  make  mention 
of  them  in  their  natural  Pliftory  of  Metals.  The  Moderns,  however,  relying  upon 
the  evidence  of  their  Experiments,  everywhere  in  the  Analyfis ,  and  compofition  of 
Metals,  tell  us  of  an  Earth,  and  that  too,  one  that  will  vitrify,  which  enters 
into  their  compofition,  and  is  the  firm  Bafis  of  them  all But  this  Earth* 
which  they  thus  tell  us  may  be  procured  from  Metals,  does  not,  in  reality,  an- 
lwer  to  the  character  of  Earth,  and  therefore  in  a  ftrkff  fenfe  does  not  deferve  the 
name  of  it.  For  my  part,  I  have  taken  a  great  deal  of  pains  in  that  affair, 
but  have  never  yet,  I  confefs,  been  able  to  difcover  in  them  any  true 
Earth. 

Mercury,  when  it  is  frefh  brought  out  of  the  Mines,  if  it  is  ftrongly  preffed 
through  a  thick  Leather,  feems  to  leave  a  little  Earth  behind  it,  whilft  it 
thu-s  pafles  through  its  Pores.  Jf  you  then,  after  it  is  depurated  in  this  man¬ 
ner,  diftill  it  in  a  clean  glafs  Veffel,  it  will  leave  a  fmall  quantity  of  Faces,  of 
no  weight  hardly,  or  fcarce  worth  taking  notice  of.  Nor  can  I,  indeed,  ven¬ 
ture  to  call  this.  Earth,  which  is  thus  feparated  from  the  Mercury  by  diftil- 
lation,  fince  the  diftinguifhing  marks,  by  which  we  before  defined  Earth,  are 
not  found  to  belong  to  thefe  Faces.  Take  then  this  Mercury,  now  rendered  ex¬ 
ceeding  pure  by  diftillation,  and  put  it  into  a  ftrong  glafs  Bottle,  made  of  deep 
green  Glafs,  and  fo  thick,  that  it  may  bear  the  concuflion  of  the  Mercury 
without  any  danger  of  being  broke  :  Then  ftop  the  mouth  of  the  Bottle  ex¬ 
ceeding  clofe  with  a  Cork  covered  with  a  Hog’s-bladder,  which  drive  in 
tight,  and  then  fecure  it  all  round  with  Pitch,  that  let  the  agitation  be  ever 
fo  great,  none  of  the  Mercury  may  be  able  to  efcape  out  of  the  Bottle.  This 
being  done,  let  the  Bottle  with  the  included  Mercury  be  mov’d  very  ftrong- 
iy  about,  and  for  a  great  while  together  •,  which  will  be  belt  effected  by  faf- 
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tening  ic  to  the  Sails  of  a  Wind  mill,  or  fixing  it  in  fome  fwifc  carriage  that 
is  every  day  driving  about :  And  by  this  means,  the  Mercury  being  thus  con¬ 
tinually  agitated  within  this  narrow  compafs,  the  greateft  part  of  it,  without 
the  addition  of  any  thing  elfe,  will  be  converted  into  a  dry,  black,  heavy, 
fine  Powder,  which  is  exceedingly  efficacious  in  curing  ftubborn  Ulcers,  and 
as  it  is  imagined,  is  fcarce  diffoluble  in  any  Menftruum.  This  very  extraor¬ 
dinary  Experiment,  which  has-been  tried  by  the  egregious  Hofnberg ,  and  which 
few  people  are  acquainted  with,  has  given  occafion  to  its  being  afferted,  that 
true  Earth  may  be  produced  from  the  very  Body  of  the  Mercury  by  this 
fimple  mechanic  motion  ;  whilft  on  the  other  hand,  others  have  rather  been 
of  opinion,  that  the  pure  Mercury,  by  being  agitated  by  this  continued  con- 
cuffion,  difengages  itfelf  from  the  terreftrial  part,  which  nature  had  united 
with  it  in  its  formation;  and  that,  therefore,  that  part  of  the  Mercury,  which 
remains  after  this  feparation,  being  purified,  and  freed  from  its  unactive 
Earth,  become  agile  and  pure,  and  by  this  means  grows  fit  for  the  profound 
Operations  of  Alchemy,  and  is,  in  reality,  the  fo  much  wifh’d  for  Mercurius 
Sophorum.  Perhaps  you  may  defire  to  know  what  is  my  Opinion  of  this  Af¬ 
fair:  In  fhort  then,  I  take  the  liberty  to  afiert,  that  the  Powder  thus  defcribed- 
is  not  elementary  Earth,  much  lefs  an  Earth,  that  as  a  conftituent  Principle, 
enters  into  the  compofition  of  native  Mercury.  And  if  any  Perfon  will  but 
take  the  pains  to  examine  this  Earth  by  calcination,  and  nicely  obferve  the  va¬ 
rious  and  wonderful  Colours  that  fucceffively  appear  in  it,  and  will  in  particu¬ 
lar,  at  the  fame  time  confider  its  wonderful  vertues  in  curing  carcinomatous 
Ulcers,  I  am  perfuaded  he  will  hardly  be  of  opinion,  that  this  is  the  mere, 
fimple  Earth  of  Mercury.  Nay,  but  ffiould  I  afiert  farther,  that  this  Powder 
may  be  difiolved  in  various  Menftruums  ;  and  that  afterwards  it  may  be  re¬ 
duced  again  into  pure  Mercury,  it  would  not  be  without  foundation.  Believe 
me,  Gentlemen,  who  have  had  long  experience  in  thefe  things,  minds  that  are 
always  ready  to  run  into  hafty  conclufions,  are  not  properly  fuited  to  the  pro- 
fecution  of  the  chemical  Art,  which  difclofes  its  fecrets  to  thofe  only  who  are 
patient  of  labour,  and  carefully  compare  together  the  events  of  various  Expe¬ 
riments,  whom  it  rewards  with  proper  difcoveries.  As  it  is  exceeding  difficult, 
therefore,  truly  to  demonftrate  any  Earth  in  Mercury,  fo  on  the  other  hand  ic 
is  eafy  enough  to  come  at  the  knowledge  of  many  various  forms  of  this  change¬ 
able  Body,  which  from  its  own  nature  is  capable  of  being  converted  into  a 
thoufand  odd  and  different  appearances,  and  thus  impofes  upon  the  unwary, 
tho*  at  the  fame  time  it  remains  always  one  and  the  fame  at  the  bottom. 

And  let  a  Man,  now,  examine  the  reft  of  the  Metals  ever  fo  accurately,  Nor  from  * 
where  will  he  be  able  to  difcover  any  Earth  in  them  ?  In  the  Calx  of  them  ?  Me" 
Thefe  certainly  all  continue  true  Metals  :  For  altho’  the  Calx  be  infipid,  inodo¬ 
rous,  fine,  and  fometimes  too  pulverizable,  yet,  by  the  addition  of  fome  re¬ 
ducing  Powders,  as  they  call  them,  andother  contrivances,  they  may  be  brought 
back  again  to  their  original  form.  Whoever,  therefore,  looks  upon  thefe 
Calx's  as  true  elementary  Earth,  may  fuppofe  with  equal  reafon,  that  by  thefe 
flight  methods,  too,  he  is  able  to  tranfmute  Earth  into  Metals  whenever  he 
pleafes.  But  befides,  the  Metals  calcined  in  this  manner,  may,  by  the  efficacy 
of  the  Fire  alone,  or  by  admixture  of  fome  other  fubftances  with  them,  be 
converted  into  true  Glafs,  which  every  one,  who  is  acquainted  with  thefe  things, 
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knows  very  well,  can  fcarcely  be  affirmed  of  pure  fimple  Earth.  In  the  mean 
time,  however,  I  mull  caution  you,  that  the  bafer  Metals,  Iron  in  particular,  when 
they  are  analyz’d  according  to  Art,  do  yield  fomething  that  comes  very  near 
to  the  nature  of  Earth  ;  tho’  this,  indeed,  is  but  in  fmall  quantity,  and 
even  here  does  not  appear  to  be  perfeCt  Earth.  But  whilft  we  are  upon  this 
head,  give  me  leave  to  lay  before  you,  what  I  myfelf,  after  a  great  deal  of 
pains  in  examination  of  Metals,  have  been  able,  with  certainty,  todifcover.  If 
Gold,  Silver,  Copper,  Tin,  and  Lead,  are  firft  prepared  in  a  certain 
fimple  manner,  and  then  accurately  mixed  with  the  pureft  Mercury,  and  by 
this  means  intimately  diffolved,  and  are  afterwards  digefted  for  a  long  fpace  of 
time,  and  then  either  very  patiently  rubb’d  or  ffiook  about,  there  will  at  laft 
be  produced  from  this  Mixture,  a  great  deal  of  infipid,  inodorous,  fine  black 
Powder,  which  in  all  of  them,  will  be  of  the  fame  kind,  and  which  being  per¬ 
fectly  feparated  by  Water  and  Motion,  will  leave  a  pure  metallic  Mafs.  This 
being  agitated  by  farther  ffiaking,  or  rubbing,  will  generate  as  before  a  large 
quantity  of  the  like  Powder  ;  and  this  will  be  always  the  event,  tho’  this  Ope¬ 
ration  fhould  tedioufly  be  continued  for  years  together,  as  I  myfelf  have  often 
experienced.  If  thofe  Gentlemen,  therefore,  who  in  their  Writings  fuppofe 
Earth  to  enter  into  the  compofition  of  Metals,  had  profecuted  thefe  inquiries 
in  the  fame  manner,  they  would  not  certainly,  in  order  to  confirm  their  opi¬ 
nion,  have  too  haftily  referr’d  us  to  this  Powder.  For  my  part,  who  have 
hitherto  laboured  in  vain  to  bring  thefe  Experiments  to  the  defired  ifiue,  I  am 
obliged  ingenuoufly  to  confefs,  that  the  Powder  procured  by  this  Art,  is  by 
no  means  Earth,  but  a  wonderful  metalline  Production,  whofe  properties  I 
have  found  to  be  very  furprizing.  Upon  this  head,  therefore,  I  may  be  ex- 
cufed  at  prefent  faying  any  thing  farther,  as  I  think,  to  the  wife,  what  I 
have  offered  is  fufficient.  If  any  Perfon  goes  about  to  feek  for  a  true 
Earth  in  this  metalline  Powder,  he  will  hardly  accompliffi  his  end  ;  tho*,  at 
the  fame  time,  he  will  difcover  a  great  many  things  that  he  never  dreamt 
of.  And,  indeed,  upon  the  evidence  of  what  I  have  feen,  whilft  I  have  been 
clofely  engag’d  in  thefe  purfuits,  I  may  almoft  venture  to  affirm,  that  neither 
Gold,  Silver,  or  Mercury,  contain  any  thing  of  Earth  in  their  natural  Com¬ 
pofition  ;  but  that  they  are  formed  of  fuch  a  nature,  that  tho*  they  are  divi¬ 
ded  into  their  leaft  poffible  parts,  yet  they  will  ftill  retain  fuch  a  difpofition, 
as  will  render  them  fufible  in  the  Fire,  or  ductile  under  the  Hammer.  Con¬ 
cerning  Gold,  lean  teftify  myfelf,  that  I  have  reduced  it  into  a  Liquor  by  the 
affiftance  of  foffil  Acids,  I  have  formed  it  intQ  foft  Faftes,  and  procured  Calx's 
from  it  in  different  manners  ;  it  may  eafily,  likewife,  be  converted  in  a  volatile 
fcarlet  Oil  *,  it  may  be  chang’d  into  a  Subftance  like  Butter  •,  it  may  be  turned 
into  Glafs  ;  and  it  will  fometimes  moft  exaCtly  refemble  Earth:  But  ftill,  not- 
withftanding  its  appearing  under  all  thefe  different  forms,  it  may  always  be 
again  reduced  to  Gold,  perfectly  the  fame  in  all  relpeCts,  its  weight  not  in  the 
leaft,  either  increafed  or  diminiffied.  And  after  an  incredible  number  of  di- 
ftillations  of  it  with  Mercury,  I  have  always  at  laft  procured  my  Gold  again. 
With  Silver  too,  I  have  performed  the  fame  tedious  Operations,  and  the  event 
has  been  conftantly  the  fame.  Upon  the  evidence,  therefore,  of  thefe  Obfer- 
vations,  I  could  not  help  again  admiring  the  ancient  Alchemifts,  who  have 
openly  told  us,  that  Gold  and  Silver  are  generated  from  pure  Mercury  alone, 
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fixed  by  a  tondenfing  Sulphur  ;  and  that  the  reft  of  the  Metals  too,  owe  their 
origin  to  the  various  combinations  of  a  Mercury  lefs  pure,  and  a  Sulphur  lefs 
defecated. 

From  the  Dodrine,  now,  that  we  have  thus  delivered,  we  may  deduce  the 
following  Corollaries.  Hence  then  it  appears  in  the  firft  place,  that  the  very 
fame  fimple  elementary  Earth,  concurs,  as  a  conftituent  Principle  in  the  for- 
mation  of  the  particular  corporeal  fabrick  of  Animals,  Vegetables,  and  fome 
Foflils,  that  are  lefs  durable,  and  lefs  fimple :  That  in  all  thefe  it  ferves  as  a 
firm  Bafis  to  give  them  their  proper  form,  and  unites  all  the  other  Principles, 
both  with  itfelf,  and  with  one  another,  into  one  fingle  particular  Body  :  That 
by  this  means,  it  fixes,  retains,  and  keeps  from  diffipation  the  other  parts, 
that  are  of  themfelves  too  volatile,  and  thus  difpofes  and  qualifies  every  Body 
to  continue  what  it  is  for  fome  time,  and  that,  both  with  regard  to  the  whole 
Body,  and  every  part  of  it :  That  this  is  the  principal  natural  caufe,  that  the 
whole  frame  is  not  too  eafily,  or  too  quickly  difiolved,  either  by  the  Air,  Wa¬ 
ter,  its  own  proper  juices,  or  even  Fire  itfelf :  And  that  to  the  efficacious  con¬ 
currence  of  the  Earth,  therefore,  in  giving  to  every  fingle  Body,  its  proper 
and  peculiar  ftrudure,  muft  be  afcribed  in  an  efpecial  manner,  the  power  of 
affimilating  foreign  fubftances  into  the  nature  of  the  Body  that  is  nouriffied, 
and  confequently,  in  fome  meafure,  the  feminal  vertue  that  Bodies  have  of 
generating  their  like*,  for  this  always  perifhes  in  every  particular  Body,  as 
foon  as  ever  its  ftrudure,  which  depends  principally  upon  the  Earth,  is  de- 
ftroy’d.  2.  Thefe  Bodies,  therefore,  that  owe  their  origin  to  the  very  fame 
Earth,  muft  in  this  refped,  wonderfully  agree  with  one  another.  Nor,  in¬ 
deed,  do  they  refemble  one  another  only  in  refped  of  their  Earth,  but  gene¬ 
rally  likewife,  in  the  very  great  affinity  there  is  between  their  other  concurring  . 
Principles.  If  you  confider  all  the  different  kinds  of  Animals,  in  what  a-  vatt 
number  of  circumftances  are  they  like  one  another  ?  As  Vegetables,  we  fee  all 
agree  in  many  furprizing  Properties.  The  Elements  of  Animals,  we  oblerve, 
are  continually  changing  into  the  Matter  of  Vegetables  *,  whilft  on  the  other 
hand,  the  Bodies  of  Animals  are  perpetually  fupported  and  nouriffied  by  the 
Vegetables  which  they  take  in,  and  affimilate  to  their  nature,  and  which  after¬ 
wards  adually  enter  their  very  make.  The  fame  thing  likewife  holds  true 
in  moft  kind  of  Salts,  which  are  partly  compofed  too  of  this  Earth.  Who 
will  pretend  to  afiert,  that  Salt  of  Nitre,  or  Sea-Salt,  are  fo  very  remote  from 
the  difpofition  of  the  animal  Body?  But  in  thefe  we  difcover  the  fame  Earth. 
And  hence,  by  the  way,  it  comes  to  pafs,  that  alcalious  fixed  Salts,  when 
they  are  taken  in  a  moderate  dofe,  are  fo  eafily  affimilated  to  the  animal  Na¬ 
ture:  For  if  a  ftrong  healthy  Man  takes  fmall  quantities  of  thefe,  at  fuitable 
diftances  of  time,  they  will  lofe  their  proper  qualities  in  his  Body,  nor  will 
there  any  fixed  Salt  appear  in  his  Urine.  3.  Bodies,  therefore,  that  owe  their 
origin  to  the  fame  Earth,  are  eafily  tranfmuted  into  one  another.  4.  Iron, 
which  of  all  the  Metals  feems  to  come  neareft  to  the  Earth  of  Animals  and 
Vegetables,  muft  be  allowed  likewife  to  come  neareft  to  Animals  and  Vegeta¬ 
bles  in  nature,  and  feems  as  if  it  might  in  fome  meafure  be  difiolved  in  them  : 
And  hence  it  yields  a  noble,  and  very  fife  remedy  for  Difeafes  of  the  human 
Body,  whilft  the  reft  of  the  Metals  ad:  with  more  violence.  5.  For  thefe,  as 
they  da  not  acknowledge  Earth,  but  Mercury  for  their  feem  to  remain 
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immutable  in  all  Bodies,  nor  appear  to  be  capable  of  being  digefted  by  our 
concobtive  faculties.  For  this  reafon,  therefore,  they  always  continue  foreign 
to  our  nature,  and  contrary  to  it  •,  and  tho*  fometimes  in  certain  exceeding 
ftubborn  di'eafes  they  are  of  fervice,  yet  if  you  regard  them  in  another  view, 
they  feem  intirely  fuperiour  to  the  animal  powers.  6.  If  there  was  no  fuch 
thing,  therefore,  as  Earth  or  Mercury,  would  all  the  Bodies  that  we  are  ac¬ 
quainted  with  be  adlive,  volatile,  and  fo  fubtil  as  not  to  fall  under  the  cog¬ 
nizance  of  our  fenfes,  and  confequently  be  floating  Atoms  ?  Even  the  Sulphur  of 
Metals  itfelf,  before  it  fixes,  and  is  fixed  by  Mercury,  the  Alchemifts  tell  us, 
is  of  all  Bodies  the  molt  fubtil  and  volatile.  Concerning  the  reft,  the  dodlrine 
we  have  above  delivered  leaves  us  no  room  to  doubt.  7.  Earth,  therefore, 
principally  furni flies  the  Chemifts  with  their  Inftruments  and  VeflTels.  All  kind 
of  Glafs  has  a  great  quantity  of  terreftrial  matter  united  with  its  fixed  alca- 
line  Salt ;  and  therefore,  in  this  refpedl,  owes  its  origin  to  Earth.  As  for  the 
Potter’s  Vefiels,  thefe  confift  chiefly  of  pure  Earth,  compacted  into  a  folid 
Mafs,  by  the  intervention  of  Water.  China-vefiels  too  muft  be  referred  hither, 
tho’  they  are  of  a  particular  kind.  And  Chalk,  on  account  of  its  great  like- 
nefs,  may  be  reduced  hither  alfo.  8.  But  again,  pure  Earth  being  mixed  in  a 
proper  quantity  with  pure  fixed  Sale,  prevents  their  running  into  a  Mafs,  if 
they  arc  expofed  to  a  ftrongFire,  which  would  certainly  have  been  the  cafe, 
had  the  Earth  been  away.  And  as  by  this  Ample  intermixture  it  thus  hinders 
their  fluxing,  fo  likewife,  at  the  fame  time,  it  renders  them  volatile,  tho’  they 
were  ever  lo  fixed.  Salt  of  Tartar  may  ferve  as  an  inftance  of  this,  which, 
if  it  is  very  good,  and  has  nothing  elfe  mixed  with  it,  will  melt  in  a  ftrong 
Heat,  and  if  it  don’t  infinuate  itfelf  through  the  Pores  of  the  Veflel,  will 
continue  fixed  there  a  great  while  •,  and  yet,  if  you  accurately  mix  it  with 
three  times  as  much  pure  Earth,  calcin’d  Bones,  for  inftance,  and  then  expofe 
it  to  the  fame  Fire,  it  will  in  a  fhort  time  almoft  totally  fly  off,  nor  will 
it  run  as  before.  In  the  fame  manner,  Nitre  and  Sea  Salt,  more  particular¬ 
ly,  if  they  are  alone,  and  urged  with  a  ftrong  Fire,  will  flux,  and  remain 
fixed  •,  if  you  mix  Earth  with  them,  they  will  not  melt,  but  will  be  converted 
into  Acids,  and  become  volatile.  Pure  Earth  is,  likewife,  of  excellent  fervice 
to  the  Chemifts,  when  they  want  to  purify  animal  or  vegetable  Salts  from 
•  the  Oil  which  tenacioufly  adheres  to  them,  and  renders  them  very  impure  ; 
for  when  thefe  are  exceeding  foul  from  the  empyreumatical  Oil  that  is  united 
with  them,  by  the  mixture  of  very  pure  Earth,  they  will  be  difpofed  to  rife 
in  a  proper  Heat  of  an  exceeding  white  colour,  depofiting  all  their  Oil  in  the 
bibulous  Earth,  and  being  by  this  means  intirely  freed  from  it,  which,  with¬ 
out  the  addition  of  fuch  Earth,  would  be  very  difficult  to  accompliffi.  And 
here  the  purer  and  dryer  your  Earth  is,  and  the  greater  quantity  you  make  ufe 
of  for  this  purpofe,  the  finer  and  more  perfect  will  you  obtain  your  Salt,  efpt- 
cially,  if  you  make  ufe  of  a  tall  Veflel,  and  expofe  it  but  to  a  gentle  Heat: 
With  thefe  circumftances  the  operation  is  always  performed  molt  to  advan¬ 
tage,  which  was  formerly  very  cautioufly  concealed  among  the  Arcana.  10. 
This  fame  Earth,  again,  by  being  mixed  with  a  great  many  Subftances  dif- 
pofes  them  to  difeharge  a  flatulent  Vapour,  which  otherwife,  upon  the  appli¬ 
cation  of  Fire  to  them,  would  make  them  pu*T  up  to  fuch  a  degree,  that 
npt  being  able  to  bear  the  Heat  neceflfary  for  the  dift  illation,  they  would  lwell 
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and  rife  In  the  Retort  in  fuch  a  manner  as  to  run  over  into  the  Receiver,  and 
thus  confound  every  thing  together,  and  prevent  the  hop’d  for  effeCts  of  the 
operation.  If  a  perfon  has  a  mind  to  diftill  Honey,  for  inflance,  or  Wax, 
for  any  valuable  purpofes,  he  will  lofe  his  labour,  if  he  makes  ufe  of  thefe 
for  this  operation  by  themfelves:  For  by  a  gentle  Heat  you  won’t  be  able  to 
bring  about  the  feparation  of  thefe  tenacious  particles  ;  and  if  you  apply  a 
ftrong  one,  thefe  Subftances  will  fwell  and  puff  up,  like  a  fponge,  and  by  this 
means,  in  a  liquid  form  will  rife  through  the  neck  of  the  Retort,  altered,  in¬ 
deed,  but  not  feparated,  according  to  art  :  But  when  by  practice  the  Opera¬ 
tor  has  learn’d  to  mix  a  proper  proportion  of  Earth  with  them,  then  the 
effeCt  of  the  tenacity  of  the  Particles  being  prevented  by  the  interpofition  of 
the  Earth,  they  will  bear  a  confiderable  Fire,  without  any  danger  of  this  in¬ 
convenience,  and  the  flatulent  expanfion  being  thus  reftrained,  the  feparation 
of  the  parts  by  the  aCtion  of  the  Fire  will  be  equable  and  regular.  Nor  is 
this  obferved  to  be  the  cafe  only  in  fuch  kind  of  vifcid  Bodies,  but  it  is  found 
to  hold  true,  likewife,  in  others.  Take,  for  inflance,  Blood,  Eggs,  or  Urine, 
and  by  very  patiently  and  cautioufly  diftilling  them,  proceed  till  you  have 
drawn  off  all  the  volatile  parts,  and  there  remains  a  fixed  Subftance  at  the  bot¬ 
tom  of  the  Retort:  If  then  you  increafe  your  Fire  to  the  lafi:  degree,  the  whole 
Mafs  being  now  grown  tenacious,  like  pitch,  will  be  wonderfully  expanded, 
will  cohere  together,  and  in  this  manner  will  rife  into  the  narrow  part  of  the 
neck  of  the  Retort,  will  fill  and  flop  it  up,  and  thus  inclofing  the  Matter, 
which  is  under  it,  and  which  too  is  equally  expanded,  has  been  often  the  oc- 
cafion  of  the  Veffel’s  being  burft  in  ten  thoufand  pieces,  in  a  very  dangerous, 
and  fometimes  fatal  manner.  All  this  violent  effeCt,  now,  may  be  prevented, 
by  throwing  only  a  terreftrial  Powder  upon  the  Matter  that  you  are  about  to 
urge  in  this  manner  ;  and  hence  the  addition  of  Earth  is  of  vaft:  fervice  in  the 
production  of  Pholphorus  from  infpiffated  Urine,  by  the  extreme  force  of  the 
Fire.  11.  All  that  I  have  hitherto  laid  down  concerning  the  nature  of  ele¬ 
mentary  Earth,  mult  by  no  means  be  applied  to  our  common  Sand,  which 
many  perfons  very  wrongly  imagine  to  be  true  Earth  :  For  this,  if  it  is  very 
pure,  upon  examination  with  a  microlcope,  diicovers  itfelf  to  be  nothing  but 
a  heap  of  final],  pellucid,  multangular  chryftals,  every  one  of  which  is  of  a 
different  fize  and  figure  :  Thefe,  in  conjunction  with  a  fix’d  Aicali,  will 
eafily  run  into  Glafs,  as  has  long  ago  been  difcovered  :  Thefe  the  wife 
Author  of  Nature  has  difpofed  about  the  World,  that  the  fructifying  Water 
might  be  always  able  to  infinuate  itfelf  through  the  pores  of  the  Earth,  which 
would  otherwife  very  eafily  unite  and  coalelce  into  one  Mafs,  and  by  this 
means  in  a  fhort  time  acquire  a  perfeCt  ftony  hardnefs,  to  the  infinite 
detriment  of  Mankind.  Nor  muft  v/e  refer  the  Boles,  or  medicated  Earths, 
commonly  called  the  fcal’d  Earths,  to  this  natural  clafs  of  elementary 
Earth  :  For  who  don’t  know,  that  thefe  are  compound  Bodies?  That  fome- 
what  pinguious  predominates  in  them,  the  Writers  of  Natural  Hiftory  have 
long  ago  taken  notice;  and  hence  they  have  called  fome  of  them,  the  Axungia 
of  the  Earth:  In  others  of  them  there  is  fomewhat  of  a  faline  aftringency, 
fometimes  of  the  aluminous,  or  vitriolick  kind,  to  which  their  particular 
virtues  are  owing  ;  not  to  mention  any  more  of  them.  When  Water,  how¬ 
ever,  and  Fire  have  exerted  their  utmofi:  force  upon  thefe  Boles,  then,  I  con- 
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fefs,  they  come  nearer  to  true  Earth,  but  then  too  they  lofe  at  the  fame 
time  their  medicinal  vertues.  But  leaft  of  all,  muft  we,  in  a  chemical  fenfe, 
look  upon  the  earth,  as  it  is  commonly  called,  which  we  tread  upon,  and 
which  furnifhes  us  with  fupplies  both  of  health  and  life,  as  fuch  an  Earth  as 
we  have  been  defcribing.  For  this  our  Earth  evidently  contains  fat  Clays, 
medicated  Boles,  fterile  Sands,  little  Stones,  Water,  Air,  Oils,  Salts,  all  the 
Elements  of  Animals  refolved  into  their  Principles,  and  all  the  Principles  of 
diffolved  Vegetables,  blended,  and  confounded  together.  This,  therefore,  ap¬ 
pears  to  be  fo  far  from  a  pure  Element,  that  if  we  would  confider  it  in  a 
proper  view,  we  muft  regard  it  as  a  Chaos  of  all  the  natural  Elements,  and 
the  Bodies  compounded  of  them.  Many  things  more.  Gentlemen,  I  could 
offer  upon  this  Head,  but  by  the  length  of  my  difcourfe,  I  am  fenfible  I 
have  already  grown  tedious.  What  things  I  have  delivered,  however,  I  think 
I  could  not  length  omit,  as  they  are  every  where  of  fervice,  nay,  indeed, 
and  neceffary  to  be  rightly  underftood.  You’ll  be  fo  good,  therefore,  to  ex- 
cufe  my  entering  fo  minutely  into  thefe  inquiries,  if  it  was  for  no  other  rea- 
fon  than  this,  that  you  have  by  this  means  had  a  faithful  account,  at  leaft, 
if  not  a  compleat  one,  of  thofe  four  Elements,  by  the  concurrence  of  which 
the  moft  ancient  of  the  Philofophers  fuppofed  every  kind  of  Bodies  to  be 
formed.  The  particular  opinion  too  of  the  Alchemifts,  upon  thefe  fubje&s, 
you  have  here  had  likewife  laid  before  you.  And  laftly,  I  may  almoft 
venture  to  doubt,  whether  you  have  not  here  met  with  fome  things  which 
were  never  publifhed  before.  You  have  feen,  that  what  are  generally  looked 
upon  as  Elements,  are,  in  reality,  mixed  with  an  incredible  quantity  of  various 
Bodies,  and  by  this  means  are  of  an  exceeding  compound  nature  :  That  thefe, 
however,  when  they  are  artfully  feparated  from  every  thing  elle,  and  thus  ob¬ 
tained  perfectly  pure,  and  by  themfelves,  far  excel  all  other  Bodies  in  their 
individual  fimplicity.  What  is  there  in  Nature  more  fimple  than  pure  Fire, 
Air,  Water  and  Earth  ?  And  again,  in  another  fenfe,  what  is  there  that  is 
more  compounded?  I  have  endeavoured  to  offer  nothing  concerning  thefe  Ele¬ 
ments  that  is  not  found,  and  will  bear  the  teft  ;  and  therefore  always  caution’d 
you  where  I  was  at  a  lofs  myfelf,  nor  have  ever  been  too  hafty  to  come  to  con- 
cluflons,  where  the  thing  was  doubtful.  What  I  have  interfperfed  concerning 
Metals,  I  formerly  did  not  think  to  have  added  ;  but  the  diligent  attendance 
with  which  you  have  honoured  me  has  drawn  it  from  me. 

Of  Chemical  Mekstruums. 

Having  thus,  Gentlemen,  difpatched  thofe  four  Inftruments  both  of  Nature 
and  Art,  Fire,  Air,  Water,  and  Earth,  let  us  now  pafs  on  to  a  fifth  kind, 
which  is  look’d  upon  as  almoft  proper  to  Chemiftry,  and  to  which  the  Mafters 
of  this  Art  affign  the  principal  place,  valuing  themfelves  particularly  upon  it, 
and  chiefly  afcribing  to  it  the  furprizing  effects  of  their  Art  ;  and  this  they 
have  called  a  Menjlruum. 

By  this  barbarous  term,  now,  they  defigned  to  exprefs  a  Body,  which  be- 
ing  applied  to  another,  according  to  the  rules  of  art,  would  fo  minutely  di¬ 
vide  it,  that  the  Particles  of  the  Solvent  fhould  be  perfectly  intermixed  with 
thofe  of  the  Solvend,  or  Body  to  be  diffolved.  This  definition  I  chufe  par¬ 
ticularly  for  this  reafon,  becaufe  it  accurately  diftinguifhes  the  attion  of  a  Men- 
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Jlruum  from  the  other  folutions  of  Bodies,  which  are  performed  chiefly  by 
the  mechanical  powers:  For  in  thefe  cafes,  the  Solvent  recedes  from  the  Sol- 
vend,  nor  is  reciprocally  difiolved  by  it,  but  as  foon  as  ever  the  folution  is 
over,  they  feparate  from  one  another,  according  to  the  difpofltion  of  their  fpe- 
cific  gravities. 

The  reafon  of  a  Solvent’s  obtaining  this  name,  was  this  ;  as  the  applica-  Thereat* 
tion  of  the  Menjlruum  to  its  Solvend  was  promoted  particularly  by  the  help  of  the  tetm* 
of  a  moderate  Fire,  which  was  conftantly  kept  up  for  forty  days,  or  a  philo- 
fophical  month,  hence  the  Solvent  came  to  be  called  the  Solvent  Menjlruum , 
and  at  laft  by  the  Ample  name  Menjlruum. 

From  the  nature  of  a  Menjlruum ,  then,  it  will  follow,  that  this  itfelf  mud  Property  of 
be  equally  difiolved  by  the  Solvend,  as  the  Solvend  is  divided  into  its  parts  *MerJiraum'1 
by  the  Menjlruum.  And  this  circumftance  obtains  in  every  kind  of  folution 
whatfoever,  that  is  effected  by  the  help  of  a  Menjlruum ,  though,  at  the  fame 
time,  it  is  true,  it  may  happen,  that  when  the  Solution  is  perfedtly  compleated, 
the  Solvent  and  Solvend  may  be  feparated  from  one  another.  And,  indeed,  in 
the  Solutions  that  are  performed  by  the  Liquor,  Alcaheft,  Van  Helmont  tells 
us,  the  Solvent  and  Solvend  are  diftinguifhed  into  two  different  Strata ,  lying 
upon  one  another  ;  but  fetting  afide  this,  this  reparation  is  rarely  obferved  in 
thefe  folutions.  The  proper  faculty,  therefore,  of  the  Solvent  confifts  in  this, 
that  it  on  every  fide  applies  its  own  particles  to  thofe  of  the  Body  to  be  dif~ 
l'olved.  The  divided  Particles,  therefore,  of  the  Solvent  mufl  infinuate  themfelves 
between  thofe  of  the  Solvend,  and  fo  interpofe  themfelves  between  their  Sur¬ 
faces,  and  thus  divide  the  Body  to  be  difiolved.  And  at  the  fame  time  that 
this  happens,  you  fee,  likewife,  that  the  Menjlruum  mufl:  be  feparated  into  its 
minuteft  parts  by  the  divided  Particles  of  the  Solvend,  as  well  as  that  is  fepa¬ 
rated  into  its  Particles  by  the  Menjlruum.  And  hence,  likewife,  appears  the 
truth  of  our  former  afiertion,  that  this  adtion  of  a  Menjlruum  is  abfolutely 
different  from  any  common  mechanical  feparation  •,  for  in  this  cafe,  the  di¬ 
viding  Body  remains  whole  and  intire,  both  whilfi:  the  divifion  is  effecting,  and 
when  it  is  compleated.  This  you  fee  evidently  in  the  adtion  of  a  Knife,  Wedge, 

Sword,  Ax,  Hatchet,  Saw,  Dagger,  Augre,  and  Hanger  •,  for  thefe  all,  whilft 
they  divide,  are  not  divided,  but  remain  nearly  the  fame  they  were  before. 

In  the  mean  time,  however,  if  we  examine  into  this  Affair  more  nicely,  there 
will  be  room  to  doubt,  whether  every  Angle  Particle  of  the  Menjlruum ,  fepa- 
rately  confidered,  does  not,  whilfi:  it  is  dififolving,  adt  in  reality,  in  the  fame 
manner  as  the  Inftruments  juft  mentioned.  Certainly,  one  fuch  difiolving 
Element  will  have  its  proper  fize,  figure,  hardnefs,  and  weight,  and  willadt  by 
thefe  Powers,  which  fo  far  may  be  called  mechanical.  Ac  the  fame  time  too 
it  is  conftantly  true,  that  every  Menjlruum ,  whilfi:  it  is  dififolving,  and  even  in 
this  relpedt,  that  it  does  diflolve,  as  it  is  then  divided  into  Particles  that,  on 
account  of  their  fubtility,  become  infenfible,  muft  for  this  very  reafon  be  a 
Fluid,  and  in  the  very  point  of  time  that  the  Solution  is  perfected,  the  Sol¬ 
vend  too  itfelf,  as  fuch,  muft  likewife  be  difiolved  into  a  fluid  Body.  Hence 
therefore,  at  laft,  it  follows,  that  at  the  time  of  folution,  the  Solvent  with  its 
Solvend  will  be  converted  into  one  Fluid. 

But  here  it  is  necefiary  we  take  notice,  that  many  Menjlruums ,  before  they  Divifion  of 
perform  their  office  of  difiolving  Bodies,  are  themfelves  folid,  hard  and  denfe*,  MenPrw™' 
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though  indeed  fo  long  as  they  continue  in  this  folid  form,  they  by  no  means 
a£t  as  fuch.  By  ufe,  however,  it  has  obtained,  that  thefe  Ihould  be  called 
Menfiruums.  And  hence  the  Chemifts  have  always  laid  down,  that  fome  Men¬ 
firuums  are  hard  or  folid  ;  others  fluid.  And  this  diviAon  may  be  allowed  of, 
if  the  diftindtion  juft  mentioned  is  firft  properly  underftood. 
t.  intothofe  To  the  hard,  dry,  and  folid  Menfiruums  then  may  be  referr’d  the  following 
before tiie'fo"-  Bodies,  which  we  have  reduced  into  their  proper  claffes.  1.  The  fix  folid  Me- 
lution.  tals,  Gold,  Lead,  Silver,  Copper,  Iron,  Tin.  Thefe,  now,  when  they  are 
cold,  hard,  and  folid,  have  no  effedt  at  all  upon  one  another,  but  when  they 
are  put  in  fuflon,  may  be  fo  intimately  mixed  together,  that  to  the  fenfes  the 
Mafs  will  appear  homogeneous,  nay,  and  will  have  this  furprizing  property, 
that  in  every  Angle  Particle  of  the  compound,  there  will  be  found  the  very  fame 
*  proportion  of  the  different  Metals,  as  there  is  in  the  whole  Mafs.  For  if  in  a 
ftrong  Fire  you  melt  ten  ounces  of  Silver  with  one  ounce  of  Gold,  and  thus  form 
a  Body  of  eleven  ounces  •,  then  if  you  give  but  one  grain  of  this  mixture  to  a 
perfon  well  fkill’d  in  the  docimaftic  art,  he  will  return  you  ~t  of  a  grain  of 
Gold,  and  ff  of  Silver.  But  another  thing  here  ftill  more  remarkable  is  this, 
that  it  is  poffible  to  divide  Gold  in  this  manner  as  long  as  ever  you  pleafe, 
without  any  limitation  hitherto  obferved  ;  for  if  with  a  hundred  thoufand 
parts  of  Silver  I  thus  mix  one  part  of  Gold  in  the  Fire,  and  then  examine  but 
one  fmall  Particle  of  this  whole  Mafs,  according  to  the  rules  of  the  metallur- 
gic  art,  the  event  will  be  exadtly  the  fame  as  the  former.  This  furprizing 
Phenomenon  then  evidently  demonftrates  the  very  extraordinary  power  that  Me¬ 
tals  have  of  dividing  one  another  by  the  foie  help  of  fufion.  Confider,  I 
befeech  you,  to  what  an  expanflon  this  fmall  Particle  of  Gold  muft  be  diftend- 
ed  in  fo  great  a  Mafs,  to  effedt,  that  there  fhall  not  be  the  leaft  Particle  of  Silver 
affignable  in  the  whole,  in  which  there  will  not  be  always  a  proportionable 
part  of  Gold  ;  which  neverthelefs  continues  ftill  immutable  among  other  im¬ 
mutable  Particles,  exceeding  denfe  among  other  denfe  ones,  and  perfedtly  Am¬ 
ple  among  other  Ample  ones.  Think  of  thefe  things,  Gentlemen,  attentively, 
for  it  is  well  worth  your  while,  and  learn  hence  how  wonderfully  the  Great 
Creator  has  formed  thefe  Metals:  Certainly  you  will  difeover  here  fomewhat 
infinitely  mylterious,  and  that  furpafles  all  human  comprehenfion.  Upon  the 
contemplation,  poffiblv,  of  this  property,  the  Chemifts  have  fo  often  after  ted, 
that  Metals  are  opened  by  Metals  alone  ;  that  nothing  is  intimately  admitted, 
or  enters  into  Metals,  but  Metals  themfelves  *,  and  that  the  Mercury  of  Metals 
is  of  infinite  fubtilty,  and  continues  always  the  fame.  2.  Solid  femi-metals,  to 
which  may  be  referr’d  Antimony,  Cinnabar,  Bifmuth,  Merchafite,  Zincq.  Thefe 
too,  like  Metals,  when  they  are  melted  in  the  Fire,  may  be  mixed  together, 
and  will  divide  one  another  no  body  can  tell  how  far  •,  and  thefe,  likewife,  may 
be  mixed  and  blended  with  Metals  with  the  fame  fuccefs:  Cinnabar,  indeed,  with 
more  difficulty;  the  reft  eafy  enough.  But  with  this  admixture  with  Metals, 
they  conftantly  deftroy  their  malleability,  and  render  them  fo  brittle,  that  they 
will  fuffer  themfelves  to  be  reduced  to  powder,  though  before  they  were  ever  fo 
tough  :  And  this  again  holds  true  in  every  the  leaft  Particle  of  the  Metal.  Here, 
therefore,  likewife  you  have  a  wonderful  Phanome?ion  that  deferves  your  con- 
Aderation.  3.  To  dry  Menfiruums  again  muft  be  referred  all  perfedlly  dry 
Salts,  Alum,  Borax,  Nitre,  Sal-Ammoniac ,  Fountain  Salt,  Sal-Gem ,  Sea  Salt, 

Vitriols, 
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Vitriols,  dry,  fixed  alcalious  Salts,  and  corrofive  Sublimate  of  Mercury.  All 
thefe,  now,  when  they  are  adted  upon  by  the  Fire,  or  melted,  bring  about  by 
their  diffolving  powers,  very  extraordinary  effedls,  fcarcely  imitable  in  any 
other  manner  ;  and  they  fuffer  themfelves,  likewife,  to  be  very  minutely  divided 
by  the  Fire,  and  by  this  means  may  be  intimately  mixed,  not  only  with  one 
another,  but  alfo  with  Metals,  Semi- metals,  and  other  Bodies.  4.  Among 
thefe  muft  be  reckoned  all  hard,  foflll  Sulphurs,  quick  Sulphur  itfelf,  common 
Sulphur,  Arfenic,  Orpiment,  and  Cobalt.  In  thefe,  likewife,  when  they  are 
aflifted  by  the  Fire,  or  melted,  and  fo  mixed  with  one  another,  or  other 
Bodies,  there  is  a  wonderful  diffolving  power,  by  which  they  produce  fuch 
effe&s,  as  we  can  fcarcely  accomplifh  by  any  other  caufes.  5.  And  laflly,  under 
this  head  I  reduce  all  thofe  kinds  of  Fofiils,  which  the  Metallurgifts  common¬ 
ly  call  Cements  ;  for  thefe  confift  of  Salts,  Sulphurs,  and  Bricks,  reduced  to 
a  dry  powder,  which  is  then  difpofed  between  plates  of  Metals,  either  to 
heighten  their  colour,  or  to  feparate  them  from  one  another. 

But  among  the  various  Menftruums ,  we  find  fome,  likewife,  that,  after  a.  into  «v j 
they  have  performed  their  folution,  and  are  left  to  themfelves,  coalefce  into  ®"t“^fterl°" 
one  hard  Mafs,  which  to  our  fen fes  appears  fim pie,  and  every  where  of  one 
uniform  nature.  And  the  apparent  fimplicity  is  here  often  fo  great,  that 
though  the  Mafs  is  compounded  in  this  manner  of  different  Subftances,  yet 
ft  ill  it  appears  ftmple.  To  Lead,  whilft  it  is  in  fufion  in  the  Fire,  pour 
melted  Tin,  and  they  will  run  and  mix  together,  like  Water  with  Water,  or 
Mercury  with  Mercury ;  and  this  will  always  be  the  cafe,  let  the  proportion 
of  one  to  the  other  be  what  it  will.  Look  at  thefe  Metals  thus  melted  in 
the  Teft,  and  you  won’t  difcover  the  lead  fign  of  any  different  Subftance  ;  and 
if  you  fuffer  them  to  grow  cold  together,  they  will  form  one  folid  homogene¬ 
ous  Mafs,  that  appears  fimple  to  the  fight,  and  will  afterwards  continue  fo. 

The  fame  holds  true  in  all  Metals,  and  in  fome  Semi-metals  beforementioned. 

If  to  a  pound  of  melted  Tin,  in  the  Fire,  you  add  a  fcruple  ot  Regius  of 
Antimony,  when  the  Mafs  is  cold,  it  will  appear  homogeneous,  and  be  fo 
britle  through  the  whole,  that  take  ever  fo  fmall  a  particle  ol  it  you  will  not  find 
the  malleability  in  it  that  is  natural  to  Tin  •,  but  on  the  contrary,  you  will  al¬ 
ways  find  a  proportionable  part  of  the  Antimony  mixed  with  it.  Does  not 
a  fixed  Alcali  run,  likewife,  with  Sand  or  Flints  into  one  fimple  Mafs?  But 
there  are  an  infinite  number  of  like  inltances,  as  you  yourfelves  very  well 
know,  and  therefore  thefe  we  have  mentioned  are  fufficient.  In  all  thefe 
cafes,  now,  the  Particles  both  of  the  Solvent  and  Solvend  are  fo  minutely 
divided,  intermixed,  and  concreted  together,  that  they  form  a  new  Body, 
in  which  it  is  not  poffible  for  any  perfon  that  don’t  know  the  compofition  to 
difcover  the  concurring  Subftances,  except  by  fome  other  contrivance  he  again 
refolves  the  Body  into  its  component  parts.  Sulphur  too  and  Mercury  are 
by  rubbing  converted  into  a  black,  dry  powder,  and  this  being  fublimed 
with  a  ftrong  Fire,  produces  a  Cinnabar,  of  a  beautiful  red  colour,  and  to 
all  appearance,  exceeding  fimple.  But  in  the  fecond  place,  it  is  likewife  ob- 
ferved,  that  a  great  many  folvent  Fluids  perfedtly  diffolve  folid  Bodies  into 
their  ultimate  parts,  but  when  the  folution  is  completed,  unite  again  in  one 
hard,  and  often  dry  Mafs.  Not  to  mention  again  Sulphur  and  Mercury  •,  if 
we  examine  almoft  all  the  Menflruums  of  Metals,  don’t  we  find,  that  thefe 
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unite  with  their  Metals  into  Vitriolick  Mafles  that  are  confiderably  firm, 
and  durable  ?  The  very  ftrong  Acid  of  Wine,  Vinegar,  afcer  it  has  corroded 
Oyfter-fhells,  Stones,  or  Chalk,  feparates  from  its  aqueous  part,  and  with  thefe 
diflolved  Subftances  hardens  into  a  dry  Mafs. 

3.  Fluids  be-  But  a  geat  many,  and  perhaps  the  greateft  number  of  Menjlruums ,  do  really 
fore ibiution.  exilt  in  a  liquid  form,  before  they  perform  the  office  of  folution  ;  of  which 

fort,  indeed,  are  almoftall  what  the  Chemifts  ufually  call  Menjlruums.  Vinegars, 
Water,  fermented  Spirits,  faline,  acid  Spirits,  alcaline  and  compound,  al- 
calious  Oils,  as  they  are  called,  per  Deliquium ,  and  many  other  L.iquids,  are 
referred  hither  :  And  as  all  thefe  appear  in  a  fluid  form,  the  adtion  of 
them  is  much  more  evident,  and  eafy  to  be  underftood  ;  and  that  the  more 
fo,  becaufe  they  are  continually  in  ufe  in  the  Elaboratories  of  the  Chemifts. 

4.  Fluids  af-  And  laft  of  all,  there  are  fome  Menjlruums ,  or  Solvents,  which  before  fo- 
ter  folution.  ]utjon  are  liquid,  and  when  that  is  completed,  ftift  continue  together  with  their 

diflolved  Body,  in  the  fame  form.  This  no  where  appears  more  evident, 
than  in  the  Solution  of  the  five  Metals  by  fimple  Mercury  ;  for  when  thefe 
are  throughly  mix’d  together,  according  to  art,  there  arifes  hence  a  fofc 
Pafte,  which,  by  the  affufion  of  more  Mercury,  you  may  dilute  at  pleafure, 
without  any  limitation:  But  fcarcely  any  body  has  ever  been  able  to  render 
this  Subftance  hard  by  the  chemical  contrivances  that  are  vulgarly  known. 
Whoever  can  make  himfelf  Mafter  of  this  fecret,  will  be  a  good,  and  perhaps 
a  rich  Operator  ;  but  whoever  attempts  it,  wdll  find  in  it  plague  enough. 
But  again,  any  acid  Liquids,  when  they  have  diflolved  their  proper  Metals, 
if  they  are  mixed  with  them  in  a  large  quantity,  will,  together  with  their 
Solvends,  continue  moift,  nor  will  afterwards  be  dried  very  eafily.  Hence  a 
great  many  perfons  have  looked  upon  thefe  diflolved  Bodies,  with  their  Sol¬ 
vents,  as  fixed,  metalline  Oils,  and  idly  expected  from  them  wonderful  fecrets  ; 
whereas  in  reality  thefe  are  nothing  more  than  a  large  quantity  of  acid  Salts, 
colledted  about  Metals.  There  are  befides  vaft  numbers  of  other  Menjlruums , 
which  with  the  Bodies  diflolved  ftill  continue  in  a  liquid  form,  fo  that  we 
need  not  detain  you  any  longer  upon  this  head. 

The  adt’on  From  the  consideration,  now,  of  the  feveral  kinds  of  Menjlruums  juft  men- 
©f  Menjiru -  tioned,  we  eafily  perceive,  that  many  of  them  unite  Bodies  together,  as  well 
as  feparate  them  into  their  minuteft  parts.  For  it  is  a  common  obfervation, 
that  when  the  Particles  of  fome  Menjlruums  have  by  their  proper  adtion 
diflolved  their  Solvends,  they  then  fo  unite  themfelves  to  the  Particles  of  the 
Body  diflolved,  that  by  this  concretion  they  become  together  formed  into  a 
new  compound  Body,  oftentimes  very  different  in  nature  from  the  fimple, 
diflolved  one.  And  here  it  is  likewife  certainly  true,  that  the  Particles  of 
the  Solvent  do  not  any  longer  continue  in  mutual  contadt,  but  are  feparated 
from  one  another,  by  means  of  the  Particles  of  the  diflolved  Body  that  are 
now  interpofed  between  them  :  And  again,  that  the  Particles  which  before, 
by  their  union,  compofed  the  Solvend,  are  now  kept  too  at  a  diftance  from 
each  other,  by  the  interpofition  of  the  Particles  of  the  Solvent.  From  this  divi- 
fion,  feparation,  and  concretion,  therefore,  of  heterogeneous  Particles  thus 
brought  about  by  the  help  of  Menjlruums ,  there  arifes  a  vaft  variety  of  new  Bodies. 
But  this  now  becomes  particularly  remarkable,  when  only  fome  of  the  Par¬ 
ticles  of  the  Solvent  and  Solvend  are  united  together  into  one  Mafs,  whilft, 

at 
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at  the  fame  time,  others  are  not  admitted  to  this  new  concretion,  but  appear 
in  a  different  form. 

Hence,  therefore,  it  evidently  follows,  that  the  Particles  of  the  Menfiruum  Confidered 
apply  themfelves  to  thofe  of  the  Body  to  be  diflolved,  and  become  chiefly  more  niceI>'* 
united  with  them,  at  the  very  inftant  of  time  that  the  folution  is  effecting.  Here, 
therefore,  fome  certain  caufeis  neceffary  tooccafion  the  Particles  of  the  Menfiruum* s 
receding  from  one  another,  and  applying  themfelves  rather  to  thofe  of  the  Sol  vend, 
than  remaining  in  the  fituation  they  were  in  before.  And  when  the  Particles  of 
the  Body  diffolved  are  by  the  power  of  the  MenJlritumfcpa.ra.tQd  from  one  another, 
is  there  not  a  fimilar  caufe  requifite,  that  thefe  Particles  fhould  continue  united 
with  thofe  of  the  Menfiruum,  and  not  rather,  that  after  the  folution  is  compleated, 
the  Particles  of  both  of  them  fhould,  by  an  affinity  of  nature,  colled  themfelves 
into  homogeneous  Bodies  ?  This,  Gentlemen,  I  would  defire  you  to  take 
particular  notice  of ;  for  it  highly  deferves  your  obfervation. 

But  again,  pleafe  to  confider,  that  this  caufe,  be  it  what  it  will,  mud  for  Both  in  the 
the  very  fame  reafon  be  fought  for  in  the  Solvent,  as  in  the  Solvend  :  And  Solvent  ani 
hence  it  will  be  common  and  reciprocal  in  both.  For  when  Gold  is  diffolved  ‘ovuia’ 
in  three  times  its  weight  of  Aqua  Regia  into  a  yellow  Liquor,  the  Particles 
of  Gold  remain  fo  united  with  thofe  of  the  Aqua  Regia,  that,  though  thofe 
of  the  former  are  eighteen  times  heavier  than  the  latter,  yet  they  keep  fufpend- 
ed  in  this  Fluid,  nor  fink  to  the  bottom.-  Is  it  not  plain,  therefore,  that 
between  every  Particle  of  the  Gold  and  Aqua  Regia  there  is  fome  reciprocal 
vertue,  by  which  they  attrad,  and  come  into  a  clofe  union  with  one  another? 

If  this  was  not  the  cafe,  the  Particles  of  the  diffolved  Gold  would  certainly 
fubfide  to  the  bottom  *,  the  faline  parts  in  a  different  Stratum  would  lie  next 
above  them ;  whilft  the  Water  would  fwim  feparately  and  diftindly  at  top  ; 
whereas,  on  the  contrary,  we  fee  that  all  thefe  three,  though  fo  very  different 
in  their  natures,  appear  in  the  form  of  one  Ample,  uniform  Liquor. 

If  we  may  be  allowed,  therefore,  to  reafon  from  analogy,  the  adion  of  dif-  Mom  froip 
folving,  fo  far  as  we  are  hitherto  acquainted  with  it,  feems  rather  to  be  per-  Jhan^epnifi- 
formed  by  a  certain  power,  by  which  the  Particles  of  the  Menfiruum  endea-  on. 
vour  to  affociate  to  themfelves  thofe  of  the  Body  to  be  diffolved,  than  by  one 
which  makes  them  fly  from,  or  repel  one  another.  Here,  therefore,  we  are 
not  to  conceive  of  any  mechanical  adions,  violent  propulfions,  or  natural 
difagreement,  but  there  feems,  on  the  contrary,  to  be  a  fociabie  attradion 
and  tendency  towards  an  intimate  union.  This  I  confefs,  indeed,  appears  a 
paradox:  But  confider,  if  you  pleafe,  what  you  yourfelves  have  obferved  in 
any  violent  folution  j  certainly,  the  agitation,  noife,  and  confufion  continue 
no  longer  than  till  all  the  Particles  of  the  Solvent  have  united  themfelves 
with  all  thofe  of  the  Solvend,  and  the  very  moment  that  this  is  compleated, 
there  appears  among  them  but  an  intire  and  perfed  reft.  As  an  inftance  of  this, 
pleafe  to  take  notice  of  this  Veffel,  which  contains  fome  diluted  Spirit  of  Nitre. 

The  Liquor,  you  perceive,  at  prefent  does  not  difeover  the  leaft  fign  of  mo¬ 
tion.  In  this  now  I  immerge  this  piece  of  Iron,  and  what  a  multitude  of 
Bubbles  are  by  this  means  produced  fpreading  themfelves  even  to  the  brims 
of  this  large  Veflel?  What  a  violent  agitation,  ebullition,  noife,  and  almoft 
fiery  Smoak  !  But  how  long  do  all  thefe  laft  ?  Certainly  no  longer  than  whilft 
there  are  ftill  left  fome  fa  line  Particles  of  the  Nitre,  which  are  not  come 
into  contad  with  thofe  of  the  Iron,,  for  as  foon  as  ever  this  adunation  is  to- 
4  tally 
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tally  and  perfectly  completed,  then  the  whole  mixture  is  immediately  quiet, 
and  all  the  Acid  becomes  fo  clofely  united  with  the  Iron,  that  it  can  fcarce- 
ly  afterwards  be  feparated  from  it. 

if  performed  Nor  muff  we  here  negleCt  to  take  notice,  that  the  whole  Solvent  never  a6ts 
always  fuc-  at  once  upon  the  whole  Body  of  the  Solvend  •,  for  this,  as  I  know  of,  has  been 
never  known  to  happen:  But  on  the  contrary,  the  Particles  of  the  Solvent  a 61 
only  upon  thofe  of  the  Solvend,  which  they  firft  come  into  contaCt  with,  and 
having  difiolved  thefe,  and  feparated  them  from  the  whole  Mafs,  then  other 
frefh  Particles  of  the  Menjiruum  apply  themfebves  to  thofe  of  the  Solvend  that 
ftill  cohere  together,  and  fo  proceed,  till  the  folution  is  quite  completed. 

Part  of  the  Menjiruum ,  therefore,  a6ts  upon  that  part  of  the  Body  which 
it  actually  diffolves  and  feparates  from  it.  But  whilft  this  feparation  happens 
among  thefe  parts,  from  the  conflict  that  arifes  between  them,  there  neceffa- 
rily  follows  an  agitation  through  the  whole,  by  which  means  the  other  Parti¬ 
cles  of  the  Menjiruum  which  were  at  a  diftance  are  put  in  motion,  and  thus  in 
their  turn  are  brought  more  eafily  to  the  remaining  part  of  the  Body  that 
is  not  diffolved. 

A*rmcreaf-  But  as  the  agitation  thus  excited  proves  an  efficacious  caufe  in  thefe  foluti* 
cd  by  Fire.  ons>  f0  there  is  another  that  promotes  them  likewife,  and  that  is  Fire.  What 
the  confequence  would  be,  fhould  this  be  totally  ablent,  it  is  not  poffible  for 
any  mortal  to  determine,  as  it  has  formerly  appeared,  that  it  is  impoffible 
intirely  to  exclude  it  from  any  part  of  fpace.  This,  however,  in  the 
mean  time,  we  are  abfolutely  certain  of,  that  if  Fire  is  applied  to  a  Menjiruum , 
it  excites,  fupports,  and  increafes  the  vigour  of  its  a6lion.  And  on  the  other 
hand,  when  the  Fire  that  is  every  where  diftributed,  in  extreme  Cold  becomes 
lefs  efficacious  we  find  that  thefe  folutions  will  not  be  effected,  or  at  lead 
will  proceed  more  flowly,  though  they  will  immediately  be  promoted  again  if 
this  is  augmented. 

But  here  again  fome  Menjlruums  ftand  in  need  of  a  great  degree  of  Heat, 
to  make  them  capable  of  diffolving  Bodies,  as  appears  evidently  in  the  folution 
of  Metals  by  Mercury, \  whilft  others  require  a  very  gentle  one,  as  we  fee  Sal- 
Ammoniac-,  Sal-Gem ,  and  Salt  of  Tartar,  diffolve  in  Water  very  quickly.  Some 
again  diffolve  by  the  affiftance  of  a  moderate  Heat,  whereas  if  it  is  much 
increafed,  they  lofe  this  vertue,  nay,  and  acquire  a  contrary  power  of  coa¬ 
gulation  *,  witnefs  Water,  which,  when  it  is  warm,  will  diffolve  the  White  of 
an  Egg,  but  when  it  boils,  will  coagulate  it  after  it  is  difiolved. 

How  does  But  if  we  examine  more  nicely  into  the  manner  in  which  Fire  thus  affifis 
^MenlhmrM?  Menjlruums ,  we  eafily  conceive,  that  it  mult  do  this,  in  the  firft  place,  as  it 
ruum  jn  mo(:jon5  impells,  and  agitates  their  ultimate  Particles.  Some  farther 

efficacy,  likewife,  in  this  cafe,  muff  be  afcrib’d  to  its  dilating  the  dimenfions 
of  all  kind  of  Bodies.  And  laftly,  as  it  often  divides  and  carries  off  the  Par¬ 
ticles  of  Bodies,  and  thus  diffolves  many  itfelf,  it  by  this  means  unites  its  power 
with  that  of  the  Menjiruum ,  and  fo  operates  jointly  with  it.  In  all  thefe  re- 
fpeCts,  therefore,  bleat  promotes  the  proper  aCtion  of  Menjlruums ,  and  makes 
them  proceed  more  fuccefsfully,  and  hence,  as  a  concurring  caufe,  becomes 
neceffary  to  them.  And,  indeed,  in  moft  cafes,  in  the  very  aCt  of  folution, 
though,  at  firft,  perhaps,  it  is  flow,  the  Heat  fucceffiveiy  increafes,  whilft 
the  folution  is  effecting,  which  then  always  goes  on  more  tfficacioufly,  and 

hence 
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lienee  is  commonly  pretty  evidently  obferved  to  have  its  adivity  more  and 
more  augmented,  as  the  Body  is  dilTolving.  Nay,  and  the  adion  of  thole 
Menftruums  too  is  likewife  increafed  by  Heat,  which  whilft  they  are  dilTolving, 
produce  an  intenfe  degree  of  Cold:  This  you  have  taken  notice  of  in  the  folu- 
tion  of  Sal-Ammoniac  in  Water,  which,  if jthe  Water  is  warmed,  will  be  diffolv- 
ed  fooner  in  it  than  if  it  is  cold. 

The  changes,  therefore,  that  are  obferved  to  be  produced  in  Bodies  by  the  Theaftiw, 
dilTolving  adion  of  Menftruums ,  feem  chiefly  to  depend  upon  the  very  clofe  of Merfru- 
union  that  arifes  between  the  ultimate  Particles  of  the  Menftruum ,  and  thofe 
of  the  Body  diflolved,  and  not  to  any  real  alteration  induced  by  the  Menftru¬ 
um  upon  thefe  feparated  Particles  themfelves.  I  am  fenflble,  fome  Authors 
of  the  firft  rank  in  the  Chemical  Art  are  of  a  different  opinion  ;  but  the  thing 
itfelf,  I  think,  favours  this  dodrine.  For  if  we  confider  the  molt  perfed  Me¬ 
tals,  Gold,  Silver,  and  Mercury,  when  they  are  thoroughly  corroded  by  their 
folvent  Acids  into  a  pure  Liquor,  how  mightily  altered  do  they  appear  in  all 
their  parts?  and  yet  if  they  are  again  accurately  feparated  from  their  Sol¬ 
vents,  which  may  be  eafily  effeded,  you  may  procure  from  them  again  the 
very  fame  metallic  Particles  they  were  combined  with,  which  being  melted 
together,  will  give  you  the  true  Metal,  without  the  leaf!  alteration.  Hence, 
then,  it  evidently  appears,  that  the  Menftruum  did  no  ways  affed  the  intimate 
nature  of  the  Particles  of  the  Metal,  but  only  feparated  them  afunder,  and 
then  adhered  to  their  external  Surfaces.  *  This,  likewife,  when  it  is  diflolved 
by  Vinegar,  or  other  Salts,  may  be  again  regenerated  from  them,  without  any 
alteration.  But  again,  if  you  mix  Metals  with  one  another  ever  fo  intimately, 
in  the  Fire,  and  in  whatever  proportion  you  will,  they  will  return  again  in  the 
Cupel,  perfedly  pure  and  Ample.  I  formerly  diftilled  Gold  and  Silver  with 
Mercury  above  fifty  times,  and  yet  when  the  Mercury  was  again  feparated  from 
them,  there  conftantly  remained  the  very  fame  Gold  or  Silver  that  there  was  in 
the  Amalgama.  Diffolve  Salts,  in  what  quantity  you  pleafe,  in  Water,  and 
by  a  proper  infpiffation  you  may  procure  them  again,  without  any  alteration. 

If  by  melting  Salts  together,  you  mix  them  ever  fo  intimately  over  the  Fire, 
by  diluting  them  afterwards  in  Water,  and  infpiffating  them  according  to  art, 
they  will  be  found  again  perfedly  the  fame  as  before.  And  farther,  if  you 
diffolve  Salts  in  Oil,  when  they  are  recovered  again  they  will  be  very  nearly 
the  fame.  Nay,  even  fixed  Alcali’s,  when,  with  Earth  that  will  vitrify,  they 
are  converted  into  Glafs,  may,  even  in  this  circumftance,  by  a  chemical  manage¬ 
ment,  be  refolved  into  their  former  Principals.  Sulphurs  diflolved  with  Salts,  or 
united  with  Metals,  confirm  the  fame  thing  ;  as  well  as  Alcohol  mixed  with  Oils, 

Refins,  and  other  Subftances.  Thefe  inftances,  then,  are  fufficient  to  evince, 
that  the  adion  of  Menftruums  is  really  the  fame  as  we  have  aferibed  to  them. 

To  this  you  will  in  all  probability  reply,  that  'by  means  of  thefe  folutions,  very  rudom 
performed  by  Menftruums  alone,  there  are  very  often  produced  new  Bodies,  aJters  the 
which  were  never  obferved  before.  This,  you’ll  fay,  is  the  cafe  of  Sugar  of  £lem<:r‘ti‘ 
Lead,  made  by  boiling  a  Calx  of  Lead  with  the  ftrongeft  diffilled  Vinegar; 
for  this  will  confirt  of  the  Acid  of  the  Vinegar  attraded  into  the  Elements  of 
the  Lead,  and  yet  if  you  diftill  this  Salt  of  Lead  in  a  very  ftrong  Fire,  it 
will  not  yield  back  again  a  Spirit  of  Vinegar,  but  a  particular  Liquor  that 
is  inflammable.  To  this  I  anfwer :  This  obfervation  is  really  juft,  and  there 

E  e  e  may 

*  This  1  don’t  underhand,  and  forgot  to  mention  to  our  Author.  Shou’dn’t  it  be,  Lead  likewife,  & c • 
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may  be  brought  many  inftances  of  the  like  nature  •,  but  then,  at  the  fame  time, 
we  muff  carefully  confider,  that  the  Particles  of  the  Menftruum^  when  they  once 
Ifrongly  adhere  to  the  Surfaces  of  the  diffolved  Corpufcles,  are  not  always  again 
very  eafily  feparated  from  them,  but  are  often  fo  clofely  united,  that  they  are 
capable  of  being  moved  about  with  them,  and  continue  a  long  while  in  this 
union.  And  hence  it  comes  to  pafs,  that  the  Operator  frequently  imagines, 
that  the  nature  of  the  Body  is  deftroyed,  when,  in  reality,  the  new  appear¬ 
ance  arifes  only  from  this  fimple  conjunction  of  their  Particles,  which  continue 
ft  ill  perfectly  the  fame.  This  is  eafily  conceived  of  by  an  example.  If  one 
has  a  very  (harp  Lancet,  by  itfelf,  its  power  of  dividing  appears  evident  to 
every  body.  If  this  is  afterwards  put  into  a  Cafe,  it  perfectly  lofes,  fo  long  as 
it  remains  there,  its  power  of  hurting,  though  it  ftill  continues  in  all  refpeCts 
the  fame  as  it  was  before.  Examine  this  Lancet  again  bare,  and  it  immediate¬ 
ly  difcovers  its  former  nature.  Hence,  therefore,  you  fee,  the  more  eafily 
the  fheath  comes  off,  the  fooner  will  the  Lancet  recover  its  firft  appearance  ; 
and  if  it  was  almoft  infeparably  faften’d  to  it,  every  body  would  be  ready  to 
affert,  that  the  Lancet  was  alter’d.  But  let  us  confider  again  a  little 
Cylinder  of  choice  Silver,  gilt  over  thick  with  Gold,  and  immerfed  in  pure 
Aqua  Fortis :  In  this  cafe  all  the  Silver  will  be  intirely  diffolved  by  this  Men¬ 
ftruum ,  and  there  will  remain  in  the  Aqua  Fortis  a  hollow  Cafe  of  Gold,  of 
a  difagreeable,  black  colour,  and  perfectly  intire.  In  the  inftance  mentioned, 
therefore,  it  may  happen,  that  the  acid  Particles  of  the  Vinegar  may  be  united 
with  the  Particles  of  the  Lead,  in  fuch  a  manner,  that  they  will  not  be  fepa¬ 
rated  by  diftillation,  but  will  rather  rife  along  with  them.  And  hence  any 
perfon  would  be  deceived,  who  fhould  imagine,  that  the  Acid,  by  its  union 
with  the  Lead,  was  converted  into  a  new  kind  of  inflammable  Liquor. 
And,  indeed,  it  feems  exceeding  probable,  that  this  alteration  that  is  here  ob- 
ferved  arifes  much  more  frequently  from  fuch  an  adunation,  than  from  any 
change  in  the  real  Subftance.  And  in  feparation,  the  fame  thing  muff  be  fup- 
pofed  to  hold  good  •,  for  it  very  often  happens,  that  the  Body  to  be  diffolved 
confifts  of  very  different  parts,  fome  of  which  will  be  intirely  diffolved  by  the 
Menftruum  made  ufe  of,  whilft  others  will  not  be  affeCted  by  it,  but  will  be 
divided  from  the  former,  and  appear  feparately  by  themfelves.  If  afterwards 
therefore  the  Menftruum  is  drawn  from  that  part  which  it  had  diffolved,  the 
matter  that  remains  will  be  very  different  from  what  Was  made  ufe  of  for  the 
folution:  And  hence  an  unwary  perfon  would  be  ready  to  infer,  that  this  Body, 
which  he  would  look  upon  as  a  new  one,  was  produced  by  the  tranfmuting 
vertue  of  the  Menftruum  ;  whereas  it  had  in  reality  effeCled  nothing  more  than 
a  mere  feparation  of  its  parts. 

A&fokiyby  From  all  now  that  has  been  hitherto  delivered  upon  this  head,  it  evidently 
follows,  that  all  known  Menftruums ,  whilfl:  they  perform  their  office,  aCt  foleiy 
by  motion,  notwithftanding,  the  Chemifts  have  fuppofed  their  aCtion  to  be  fo 
abflrufe  and  myfterious ;  for  if  a  Menftruum  did  not  put  in  motion  the  parts 
upon  which  it  aCted,  then  thofe  parts  would  remain  the  very  fame  they  were 
before ;  which  is  contrary  to  the  fuppofition. 

But  one  that  In  the  mean  time,  however,  though  this  is  undeniably  true,  yet  it  is  not  fo 

"pTmcuiar  eafy  to  comprehend  the  phyfical  caufe,  by  which  this  motion  is  excited  in  the 

*»ufe.  Menftruum.  For  fo  long,  as  the  Menftruum  is  alone,  it  remains  perfeCUy  at  reft ; 

nor 
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•nor  is  tire  Solvend  in  motion  till  it  begins  to  be  moved  by  the  Menfiruum  \  and 
yet  as  foon  as  ever  they  are  brought  to  one  another,  within  a  certain  diftance, 
and  in  a  determin’d  degree  of  Hear,  there  arifes  a  new,  and  frequently  a  very 
great  motion,  which  was  in  neither  of  them  before,  but  is  now  in  both  of 
them.  Upon  a  careful  confideration,  now,  of  this  matter,  we  cannot  lafely 
attribute  this  efre<ft  to  any  of  the  common  origins  of  motion.  In  Propulfion, 
Gravitation,  Elafticity,  Magnetifm,  or  any  other  general  caufe,  if  there  is  any 
other,  we  (hall  in  vain  feek  for  the  Principal  of  this  Agitation  ;  for  this  is  pe¬ 
culiar  to  the  Solvent  and  Solvend,  and  not  common  to  Bodies  in  general.  Each 
of  thefe,  however,  deferve  a  particular  and  accurate  Examination  ;  as  a  per- 
l'on  who  is  thoroughly  acquainted  with  the  powers  of  Menfiruums ,  will  under - 
ftand  the  principal  part  of  the  Chemical  Art,  and  be  capable  of  performing  its 
moft  beautiful  Operations-  And,  indeed,  whilft  we  are  upon  this  head,  this 
tafk  is  abfolutely  neceflary,  on  account  of  the  authority  of  fome  very  great 
Men,  who  are  of  opinion,  that  the  actions  of  all  Bodies  whatfoever  may,  and 
ought  to  be  explain’d  folely  by  mechanical  Laws.  Let  us  therefore  examine 
the  matter  fairly,  and  fee  what  will  be  the  ifliie. 

Firft,  then,  I  fay,  that  whenever  any  folvent  Menfiruum  diffolves  its  Solvend  Not  mec5l» 
by  what  the  Mathematicians  call  a  pure  mechanical  motion,  then  the  Particles  cept  r^eiy* 
of  that  Solvent  muft  be  agitated  by  fome  caufe,  which,  though  they  were  at Sucha  SoIu 
reft  before,  will  put  them  in  motion  ;  and  this  caufe,  for  the  moft  part,  is  Fire.  nlceiy'exa- 
The  Particles,  then,  of  the  Menfiruum ,  being  thus  moved  by  this  caufe,  muft  mined‘ 
ftrike  upon  the  Corpufcles  of  the  Solvend,  which  as  yet  cohere  together, 
muft  imprefs  their  motion  upon  them,  and  by  this  means  abrade  and  feparate 
them  from  the  folid  Body,  and  that,  either  by  exerting  this  effect  upon  the 
external  Surface  of  the  whole  Body,  or  by  infinuating  themfelves  within  its 
pores,  and  acting  there,  likewife,  in  the  fame  manner.  This,  now,  I  am  of 
opinion,  every  body  will  agree  can  be  in  this  cafe  the  only  mechanical  manner 
of  afting  -,  which,  as  I  will  allow  to  have  fome  effedt,  fo,  at  the  fame  time, 

I  think  it  neceflary  to  caution  you,  that  it  is  a  great  deal  lefs  than  perfons  ge¬ 
nerally  imagine.  Fluid  Bodies,  indeed,  furround,  prefs,  and  penetrate  the 
Subftances  that  are  immerfed  in  them  ;  but  then  they  afterwards  make  very 
little  alteration  in  them,  by  their  bulk,  hardnefs,  figure,  and  weight.  I  con- 
fefs,  indeed,  that,  by  a  motion  communicated  to  them  by  the  grand  mover 
Fire,  they  are  carried  againft  the  extreme  Surfaces  of  theSolvendsj  but  how 
little  efficacious  muft  this  power  be,  which  ads  equally  both  upon  the  Fluid, 
and  upon  the  hard  Body,  and  therefore  cannot  exert  an  applying  and  imprefling 
force  upon  it:  Thefe,  certainly,  muft  be  fought  for  fomewhere  elfe.  Can  you 
imagine,  that  a  mechanical  Inftrument,  a  Wedge,  for  inftance,  fuppofe  it  ever 
fo  perfed,  could  ever  divide  a  piece  of  Wood,  only  by  being  placed  clofetoit, 
or  by  fwimming  gently  about  it?  Certainly,  there  is  here  fomething  more  ne¬ 
ceftary  :  It  muft  firft  be  fixed  faft  into  the  Body  to  be  divided,  and  then, 
by  an  external  force,  it  muft  be  ftruck  and  driven  forwards,  and  that  without 
its  being  able  to  flip  out  whilft  it  is  thus  in  motion.  Try,  now,  if  you  can 
find  all  thefe  requifites  in  particles  quietly  difpofed,  and  freely  fwimming  about 
in  a  foft  Fluid,  and  wanting  intirely  a  propelling  power.  But  we’ll  fuppofe, 
for  once,  both  the  parts  of  the  Solvent,  and  thofe  of  the  Solvend,  to  be  divid¬ 
ed  by  a  mere  mechanical  force,  and  that  they  arc  now  juft  fwimming  among 
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one  another;  then,  certainly,  if  there  was  not  at  the  fame  time  fome  other  power 
likewife,  the  very  moment  they  are  thus  feparated,  and  become  fluid,  they  would 
difpofe  themfelves  according  to  their  fpecific  Gravities,  that  is  to  fay,  the  heavieft 
would  fink  to  the  bottom,  and  fo  the  reft,  in  order,  wou’d  fettle  in  diftindt 
firata ,  nor  would  the  heavy  continue  mixed  with  the  light,  nor  the  Solvent 
with  the  Body  diflolved.  When  Metals,  Stones,  or  other  hard  Bodies  are 
worn  away  by  the  fall  of  Water  from  on  high,  or  by  the  force  of  a  rapid 
ftream,  you  know  very  well,  that  the  Water  then  adts  only  by  a  mechanical 
power,  and  is  able  indeed  in  this  manner  to  divide  the  very  hardeft  Bodies  into 
their  fmalleft  Particles ;  but  then  the  impalpable  Powder  thus  produced  does 
not  mix  with  the  Water,  or  is  united  with  it,  but  finks,  and  is  colledted  at  the 
bottom  ;  and  though  it  is  agitated  very  frequently,  yet  as  foon  as  ever  it  comes 
to  be  at  reft  again,  it  prefently  fubfides.  And  the  fame  thing  you  have  obferv- 
ed,  likewife,  in  the  folution  of  Bodies  confiding  of  terreftrial  and  oily  parts, 
in  boiling  Water;  for  as  loon  as  ever  the  heat  of  the  Water  has  melted  the 
Oil,  it  prefently  afcends  and  fwims  at  top,  whilft  the  earthy  part  falls  to  the 
bottom.  Thefe  folutions,  therefore,  may  fo  far  be  looked  upon  as  mechanical. 
In  this  manner  adt,  likewife,  the  Currents  of  Rivers,  rapid  Winds,  the  Sounds 
of  great  Cannon,  and  Thunder;  and  here  always,  as  foon  as  ever  the  fepa- 
ration  is  made,  and  the  concuffion  is  over,  the  Solvent  and  Solvend  recede  from 
one  another,  as  their  gravities  varioufly  determine  them.  And  thus  in  the 
fufing  of  Semi-metalline  Glebes,  Antimony,  for  inftance,  with  Salts  and  Me¬ 
tals,  the  whole  Mafs,  whilft  you  urge  it  with  a  violent  Fire,  appears  in  the 
Crucible  to  be  intimately  mixed  together;,  and  yet  when  you  remove  it  from 
the  adtion  of  the  Fire,  pour  it  into  a  melting  Cone,  and  fuffer  it  to  ftand  quiet, 
the  Scorie  foon  rife  to  the  top*  and  form  themfelves  into  a  Cruft,  whillt  the 
pure  metalline  part  by  its  weight  fubfides  to  the  bottom.  But  a  repul  five 
force  alfo  is  fometimes  a  caufe,  that  Bodies,  which  are  mixed  together,  fepa- 
rate  again  from  one  another.  This  we  fee  evidently  in  a  very  ftrong,  alcalious 
Lixivium  and  Alcohol,  and  in  Oil  and  Water;  where  not  only  their  gravity, 
but  this  repulfion,  likewife,  makes  thofe  parts,  that  are  of  the  fame  nature, 
colledt  themfelves  together.  Metals  too  fometimes  do  the  fame,  when  they  are 
in  fufion  ;  as  appears  very  remarkably  in  Mr.  Homberg s  method  of  purifying 
Silver.  We  are  perfuaded,  therefore,  that  thofe  Menftruums  alone  adt  purely 
by  a  mechanical  power,  which  after  they  have  by  a  mechanical  motion  arifing 
from  their  fize,  hardnefs,  figure,  weight,  and  impulfe,  divided  Bodies  into 
their  fmall  Particles,  recede  from  thefe  Particles,  either  upwards  or  down¬ 
wards,  according  to  the  determination  of  their  fpecific  gravities,  nor  after¬ 
wards  produce  any  confiderable  alteration  by  fuch  divifion.  By  this  mark, 
then,  1  think,  one  may  be  able  to  determine  whether  the  adtion  of  any  given 
Menflruum  is  properly  mechanical ;  and  fuch  a  Solution,  if  any  fuch  is  obferved, 
may  by  this  means  be  eafily  diftinguiftdd  from  all  others, 
what  Solu*  Whenever,  therefore,  we  fee  any  folution  performed  by  means  of  a  Menjlru - 
awchackai  where  the  Particles  of  the  Solvend,  after  they  are  feparated  from  one  another, 
cohere  with  thofe  of  the  Menjtruum ,  and  remain  equably  intermixed  with  them,, 
though  there  is  a  confiderable  difference  in  their  comparative  gravities,  we  then 
ought  to  conclude,  that  this  Solution  was  effedted  partly  by  a  univerfal,  me¬ 
chanical  power,  which  almoft  always  concurs,  but  chiefly  by  fome  other  caufe 
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arifing  from  the  particular  relative  difpofition  of  the  Solvent  and  Solvend  to 
one  another,  by  which  power  we  fuppofe  the  Elements  of  one  attradl  thofe  of 
the  other  from  their  former  concrete,  and  being  combined  together  after  the  Solu¬ 
tion  is  compleat,  compofe  numberlefs  new  Species  of  Bodies. 

Give  me  leave  to  explain  this  whole  affair  by  one  Example.  If  a  Ball  of  foft  An  in/hnce 
Clay  is  thrown  into  Water,  and  this  is  fet  over  the  Fire,  and  made  to  boil  ;  nfcai^oktl" 
then  the  Particles  of  Water,  being  put  in  motion  by  the  adtion  of  the  Fire,  tion. 
will  divide  the  Ball  of  Clay  into  its  leaft  Corpufcles,  which  will  be  intermix¬ 
ed  through  the  whole  Water  fo  long  as  it  is  kept  boiling;  but  as  foon  as  ever 
the  impelling  force  of  the  Fire  ceafes  to  adt,  and  the  Water  is  fuffered  to  be 
at  reft,  and  cool,  then  all  the  Clay  foon  fubftdes  to  the  bottom.  This,  then,  / 

I  fhould  chufe  to  call  a  mere  mechanical  Solution,  becaufe  the  Particles  of  Wa¬ 
ter  impell  thofe  of  the  Clay,  by  the  motion  they  receive  from  the  Fire,  and 
when  they  are  deprived  of  this,  they  continue  to  adt  no  longer. 

On  the  other  hand,  if  a  Ball  of  Sal-Gem ,  whole  fpecific  gravity  is  greater  An  example 
than  that  of  Water,  is  put  into  4  times  its  weight  of  boiling  Water,  the  heat  ^tapU°Jeiy°n 
of  the  Water  will  prefently  diffolve  it ;  but  then,  too,  when  the  Solution  is  mechanical, 
compleated,  and  the  Water  fuffered  to  ftand  quiet  and  grow  cold,  all 
the  Salt,  though  it  is  heavier,  will  ftill  continue  diftributed  through  the  whole 
bulk  of  Water.  Hence  therefore  it  evidently  appears,  that  there  is  fome  qua¬ 
lity  in  the  Water,  by  which  it  unites  itfelf  with  the  Elements  of  the  Salt  in 
fuch  a  manner,  that  they  are  not  capable  of  difengaging  themfelves  by  their 
weight,  but  are  forced  to  remain  fufpended.  Here,  then,  you  will  no  doubt 
begin  to  fufpedt,  that  there  are  fewer  Menjlruums  that  perform  their  office, 
by  a  pure  mechanical  power,  than  perfons  generally  imagine.  In  this  manner, 
indeed.  Water  diffolves  Ice,  Water  Water,  Alcohol  Alcohol,  and  other  fuch 
Liquids  one  another.  But  there  is  obferved,  likewife,  a  great  deal  of  difference 
in  the  cohefion  of  different  Menjlruums  with  the  Elements  of  the  Body  diffolv- 
ed  ;  fome  of  them  cohering  much  more  firmly  than  others:  And  hence  the 
Corpulcles  that  are  produced  by  Menjlruums  become  very  various ;  for  among 
thefe,  fome  are  found  to  be  fo  immutable,  that  they  refufe  to  be  refolved  again 
into  the  fimples  from  which  they  were  compounded  ;  whilft  others  very  eafily 
part  again,  and  become  what  they  were  before  the  Solution.  But  of  thefe  there 
is  no  End. 

According  to  the  diftindtions,  therefore,  thus  laid  down,  I  could  venture  al-  Diviiionof 
molt  to  diftribute  all  the  Menjlruums  I  am  acquainted  with  into  four  diftindt  T 
Claffes.  To  the  firft  of  thefe  I  wou’d  reduce  all  thofe  which  adt  only  by  a  fim-  manner  of 
pie  mechanical  power;  which,  therefore,  may  be  explained,  and  underftood  dlffolving’ 
by  thofe  mechanical  principles  which  confider  the  powers  that  are  common  to 
all  known  Bodies  in  general.  Of  thefe,  now,  there  are  but  few,  and  thofe  ge¬ 
nerally  very  fimple.  The  fecond  Clafs  fhould  contain  tho te  Menjlruums,  which, 
though  they  do  in  fome  meafure  ^dt  by  a  mechanical,  impulfe,  yet,  at  the  fame 
time,  perform  their  office  chiefly  by  a  power  of  repulfion.  To  the  third  ffiould 
be  referred  thofe  which  adt  principally  by  a  mutual  attraction  between  the  Par¬ 
ticles  of  the  Solvent  and  the  Solvend  ;  which  very  frequently  occur,  and  are 
vaftly  numerous.  Whilft  the  fourth  and  laft  ffiould  comprehend  all  thofe  which 
operate  by  the  concurrence  of  all  the  former  together:  And  this  will  be  much 
the  greateft  of  all ;  as  in  almoft  all  the  adtions  of  JVLenjlruums  a  mechanical,  re- 
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pulfive,  and  artraftive  power  are  united  together.  If  it  was  poffible,  now,  to  accom- 
plifh,  that  Menjlruums  lhould  be  reduced  into  order,  according  to  the  difference  of 
their  manner  of  adling,  and  then  be  diftributed  into  inferiour  claffes,  then  the  doc¬ 
trine  of  Chemiffry  might  be  brought  to  the  certainty  of  a  Science  ;  and  confequently, 
it  might  always  be  foretold,  what  would  happen  in  a  particular  Operation  •,  and  thus 
chemical  experiments  might  be  made  vafty  ufeful  to  the  other  branches  of  Natural 
Philofophy. 

Of  each  of  thefe  folutions,  now,  I’ll  give  you  an  ocular  proof,  that  you  may 
be  the  better  prepared  to  underftand  what  follows.  For  an  Example,  then,  of 
a  mere  mehanical  one,  befides  thole  mentioned  above,  let  us  take  the  reparation 
of  melted  Silver  into  little  Particles,  when  it  is  poured  into  cold  Water.  This 
the  Metallurgifts  call  Granulation,  and  it  is  performed  in  the  following  man¬ 
ner.  I  take  an  ounce  of  the  bed  Silver,  and  put  it  into  a  ftrong,  clean  Cru¬ 
cible,  and  cover  it  fo  clofe  with  a  clean  Tile,  that  nothing  from  without  can 
fall  into  it.  I  then  heat  the  Crucible  gradually,  till  it  is  almoft  red  hot,  and 
then  put  it  into  a  ftrong  Fire,  which  is  kept  blowing  till  the  Silver  is  melted 
and  runs  like  Water.  The  Silver  then  being  thus  thoroughly  fus’d,  holding  it 
up  pretty  high,  I  pour  it,  as  you  fee,  a  little  at  a  time,  into  the  cold  Wa¬ 
ter,  that  is  at  leaft  a  foot  deep  in  this  Veffel  *,  and  at  the  fame  time  you 
hear  the  Particles  of  the  melted  Silver  pafting  through  the  Water,  with  a 
gentle,  hiding  noife,  and  perceive,  that  as  foon  as  ever  it  comes  to  the 
Water,  it  flies  afunder  into  little  Grains,  and  in  this  form  finks  to  the  bottom, 
both  the  Water  and  the  Silver  continuing  exadlly  the  fame  they  were  before. 
In  this  example,  then,  you  fee,  that  the  Silver,  when  it  comes  melted  from  the 
Fire,  and  is  thrown  into  cold  Water,  both  divides  the  Water,  and  is  divided 
by  it,  and  that  when  the  divifion  is  over,  they  recede  unaltered  from  one 
another,  and  difpofe  themfelves  according  to  their  refpedtive  gravities.  If 
you  have  a  mind  to  perform  this  operation  yourfelves,  all  the  circumftances 
that  I  have  mentioned  muft  be  carefully  attended  to,  otherwife  the  Experi¬ 
ment  will  not  fucceed,  as  you  have  here  obferved  it.  The  fame  may  be  per¬ 
formed  with  Gold. 

If  Copper,  now,  had  been  melted  in  the  fame  manner,  and  then  dropped 
into  cold  Water,  as  foon  as  ever  it  came  to  the  Surface  of  the  Water,  it  would 
have  been  repelled  with  an  incredible  impetus ,  and  the  whole  fubftance  of  the 
Copper  would  have  been  fo  minutely  divided,  that  fcarce  two  Particles  of  the 
Metal  would  have  remained  united  together.  By  this  inftance,  then,  it  appears, 
that  there  are  Menjlruums ,  as  in  this  cafe  Water,  which,  by  means  of  a  repel¬ 
ling  force,  very  furprizingly  diffolve  other  Bodies,  as  we  fee  here  in  melted 
Copper.  And  the  event  had  been  the  fame,  if  Gold  or  Silver  had  been  mixed 
with  the  Copper,  for  if  the  mixture  had  been  thus  melted  and  thrown  into  Wa¬ 
ter,  it  would  have  flown  about  in  the  fame  manner.  But  here  let  me  caution  you 
not  to  venture  too  rafhly  to  make  this  Experiment,  which  can’t  eafily  be  per¬ 
formed  without  great  danger  to  the  Operator. 

In  the  third  place,  now,  I’ll  give  you  an  example,  where  different  Subftances 
being  brought  into  contaft,  divide  one  another,  and  then  unite  pretty  ftrongly 
together.  Into  this  earthen  pan,  then,  which  is  not  glaz’d,  I  have  put  four 
ounces  of  Flowers  of  Sulphur,  and  covered  it  carefully  with  a  Tile,  that  when 
the  Sulphur  is  melted,  it  may  not  take  Fire.  This,  now,  I  fet  upon  fuch  a 
Fire,  as  is  juft  fufficient  to  melt  it,  and  to  keep  it  in  that  condition,  and  no 
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more.  In  this  Bag,  which  is  made  of  very  thick  Cloth,  and  is  very  clean,  I 
have  put  fix  ounces  of  the  pureft  Mercury,  and  tied  the  back  very  faft  at  top  ; 
and  the  Mercury,  you  perceive,  does  not  pafs  through  the  Bag,  except  it  is 
comprefs’d.  I  now  take  off  the  Tile,  and  fqueeze  the  Mercury  very  gently 
into  the  melted  Sulphur,  fo  that  it  falls  into  it  gradually,  in  very  fmall 
drops,  and  a  very  little  at  a  time,  and  all  the  while  this  is  doing,  the  Sulphur 
is  kept  cor.ftantly  ftirring  with  a  warm  fpatula ,  which  is  continu’d  till  all  the 
Mercury  is  perfectly  mixed  with  the  Sulphur.  You  perceive,  now,  there  re¬ 
mains  but  one  Mafs,  which  is  black,  drawn  out  as  it  were  into  firings,  and 
very  brittle,  and  which,  if  it  is  examined  with  a  microfcope,  glitters,  and 
difcovers  fome  appearance  of  Mercury.  Here,  then,  you  have  an  inflance  of  a 
fluid  Menjlruum,  indeed,  but  a  dry  one,  and  a  hard,  dry,  folvend  Body, 
which,  when  they  come  to  have  their  fmalleft  Particles  in  contact  with  one 
another,  attract  and  retain  one  another  fo  ftrongly,  that  upon  the  application 
of  Fire  to  them  afterwards,  they  do  not  quit  their  hold,  but  rife  united  to¬ 
gether,  and  are  converted  into  a  Cinnabar.  The  principles,  now,  that  are  here 
conjoined,  how  different  were  they,  as  to  their  origin,  weight,  kind,  and  vo¬ 
latility,  and  how  diflant  from  a  combination  with  one  another  ?  And  yet 
when  they  are  brought  thus  clofe  together,  how  tenacioufly  do  they  cohere  to¬ 
gether  ?  What  now  were  the  caufes  that  brought  about  this  adunation?  Why, 
firfl,  the  Fire,  which  melted  the  Sulphur  into  its  diftindt  elements.  Secondly, 
the  divifion  of  the  Mercury  whilfl  it  was  made  to  pafs  through  the  Bag,  as 
through  a  very  fine  fieve^  by  a  very  fmall  quantity  at  a  time.  Thirdly,  the 
continual  agitation  of  the  melted  Sulphur,  and  the  Mercury  that  fell  into  it, 
by  which  means  they  were  accurately  mixed  together.  But  all  thefe,  now, 
did  nothing  more  than  barely  apply  the  Sulphur  to  the  Mercury;  and  there¬ 
fore,  fourthly,  there  is  fome  other  power  in  the  Sulphur  and  Mercury,  by 
which,  when  they  thus  touch  one  another  in  fuch  a  vafl  number  of  Surfaces, 
they  attrabl  each  other  into  fo  ftrong  a  cohefion,  that  they  require  fome  great 
force,  or  fome  other  power  attracting  one  of  them  more  ftrongly,  to  fepa- 
rate  them  from  one  another.  And  this  reciprocal  attraction  a£ts  here 'as  the 
principal  caufe.  And  hence,  fifthly,  arifes  this  conftant  combination,  as  the 
ultimate  effect,  which  is  fo  great,  that  if  you  fublime  this  compofuion  in  a 
clofe  Veffel,  it  will  not  be  divided  into  Mercury  and  Sulphur,  but  they 
will  both  afcend  at  once  in  very  fmall  particles  of  Cinnabar,  in  every  one 
of  which  they  are  both  always  found  to  be  united  together.  Nay,  though 
after  you  have  once  performed  this  operation,  you  repeat  it  again  in  the 
fame  manner,  you  will  not,  even  then,  be  able  to  feparate  them  afunder,  but 
on  the  contrary,  will  force  them  by  this  means  into  a  more  intimate  union. 
It’s  true,  indeed,  that  the  Cinnabar,  after  it  is  once  made,  will  not  rife  fo 
eahly  as  it  did  the  firft  time,  but  will,  upon  every  frefh  attempt,  grow  ftill 
more  and  more  fixed  in  the  Fire,  ’till  it  at  laft  becomes  of  an  feeding  fixed 
nature  ;  but  even  in  that  cafe,  the  volatile,  mercurial  part  will  not  divide 
from  it,  but  will  remain  fo  entangled  in  the  Sulphur,  that  it  will  not  be  able 
to  difengage  itfelf,  though  it  is  at  laft  expofed  to  an  exceeding  ftrong  Fire. 
It  is  no  wonder,  therefore,  that  fome  novices  in  the  art  fhould,  upon  the  light 
of  this  Experiment,  be  led  to  imagine,  that  they  could  in  this  manner  produce 
even  Metals  themfelves,  by  the  adunation  of  thefe  two  Principles,  Sulphur  and 

Mercury.- 
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Mercury,  thus  effected  by  the  Fire,  of  which  the  Adepts  unanimoufly  agree, 
that  Metals  are  compounded.  They  found,  however,  upon  better  examination, 
that  they  had  only  laboured  in  vain,  the  Sulphur  in  every  operation  {till  re¬ 
maining  Sulphur,  and  the  Mercury  under  a  proper  management,  {till  return¬ 
ing  true  Mercury  ;  but  as  he  fays  in  Sendivogius ,  never  wifer.  The  truth  of 
this  appears  evident,  by  making  ufe  only  of  a  very  dry  Menjiruum ,  that  will 
attraCt  the  Sulphur  more  ftrongly  than  the  Mercury  does.  Take,  for  inftance, 
12  ounces  of  Cinnabar  that  by  Sublimation  is  rendered  exceeding  fixed,  re¬ 
duce  it  into  Powder  in  an  iron  Mortar,  and  then  add  to  it  the  fame  quantity  of 
Filings  of  foft  native  Iron,  not  Steel,  which  too  muft  be  frefli  filed,  not  rufty  ; 
rub  thefe  then  accurately  together  for  a  confiderable  time,  and  then,  as  before, 
fublime  them  in  a  Cucurbit  with  a  ftrong  Fire  :  And  what  then  will  be  the 
confequence?  Why  the  Mercury,  to  the  quantity  of  fix  ounces,  will  rife  pure, 
and  fall  in  its  original  form,  into  the  Water  in  the  Receiver,  and  at  the  bot¬ 
tom  of  the  Retort,  there  will  remain  a  fixed  Mafs  compofed  of  Sulphur  and 
Iron *,  for  Iron  being  thus  expofed  to  the  Fire,  moft  greedily  unites  itfelf  with 
the  Sulphur  as  its  Menjiruum ,  and  repells  the  Mercury  from  its  cohefion  with 
it,  which  then  flies  off  feparately,  and  laughs  at  the  too  credulous  Alchemiff. 
The  fame  thing  may  be  effected  by  ufing  a  fixed  alcaline  Salt,  inftead  of  Iron  j 
for  as  foon  as  ever  the  Salt  comes  to  be  melted  by  the  Fire,  it  diffolves  the  Sul¬ 
phur,  unites  itfelf  intimately  with  it,  and  by  this  means  diflodges  the  Mercu- 
ry.  Quick  Lime  too,  will  do  the  fame.  Another  inftance  of  a  merely  at¬ 
tracting  Menjiruum ,  we  have  in  the  following  Experiment.  Take  2  drachms 
of  Flowers  of  Sulphur,  add  to  them  in  a  glafs  Mortar  3  drachms  of  Mercury, 
and  with  a  glafs  Peftil  rub  them  together,  the  longer  the  better  ;  and  by  this 
means,  the  Mercury  will  gradually  difappear,  and  become  united  with  the 
Sulphur,  and  when  they  are  intimately  mixed  together,  they  will  produce  a 
very  black  Powder,  which  was  continually  changing  its  appearance  during  the 
rubbing  :  And  the  blacknefs  of  this  Powder  will  be  fo  much  the  greater,  as 
they  are  longer  rubbed,  and  more  clofely  united  together.  Hence,  if  you  con¬ 
tinue  rubbing  it  a  good  while,  it  will  at  laft  become  exceeding  black  and  very 
fine,  and  if  it  is  left  to  itfelf,  in  a  fhort  time  it  naturally  hardens  into  a  black 
Mafs.  This  Subftance,  now,  very  intimately  contains  a  latent  Mercury,  and 
fixes  and  retains  it,  in  fuch  a  manner,  that  if  it  is  taken  by  Animals  in  great 
quantities,  it  does  not  a<5t  with  the  efficacy  of  Mercury,  which  cannot  be  re¬ 
covered  from  it  again,  except  by  the  contrivances  abovementioned :  This  may 
be  lublimed  too  into  a  very  red  Cinnabar.  This  fome  of  the  avaritious  Al- 
chemifts  obferved  likewife,  and  rejoiced  over  their  black  Powder.  They  ima¬ 
gined  it  to  be  the  head  of  the  Crow,  which  the  Adepts  had  told  them  appears 
in  the  beginning  of  the  grand  Operation,  when  the  Principles,  Sulphur,  and 
Mercury,  are  properly  united  together.  Thus  again,  you  have  an  inftance  of 
a  dry  fluid  igf#njlruu?n,  and  a  folvent  Body,  divided  only  by  a  Ample  mecha¬ 
nical  Attrition,  and  then  by  the  power  of  Attraction  remaining  clofely  con¬ 
joined  with  one  another. 

An  inftance  I  have  here  now  fome  very  good  common  Antimony  reduced  to  Powder. 
tingnanTre-  This  ^  Put  into  c^ean  Crucible,  which  I  cover  clofe  with  a  'file,  and  when 
peiiingij&*-  it  is  gradually  heated,  fee  it  upon  this  Fire  that  on  every  fide  furrounds  it. 
jhimm.  You  fee  now,  the  Antimony  begins  to  fume  a  little,  and  whilft  I  keep  it  on  the 
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Fire  ’till  it  melts,  and  runs  like  Water,  it  emits  a  great  quantity  of  a  whitifh 
Smoke.  The  Crucible  I  then  take  off  of  the  Fire,  and  let  it  (land  quiet  ’till 
it  is  perfedtly  cold.  If  you  examine,  now,  the  furface  of  the  Antimony,  which 
is  now  condenfed  by  the  Cold,  it  looks  rough,  unequal,  and  full  of  holes. 

I’ll  now  break  the  Crucible  ;  and  you  fee  the  Mafs  of  Antimony  towards  the 
lower  part  is  folid,  and  fhines  with  a  metalline  call,  whilft  at  top  it  is  fpongy, 
whitifh,  and  yellowifh,  intermix’d  with  a  lead  Colour.  Here,  therefore,  you 
fee  that  the  Fire,  by  melting  the  Antimony,  has  refolved  it  into  its  metalline, 
and  fulphureous  parts  :  That  hence,  thefe  being  fetat  liberty,  have  afiociated 
themfelves  together,  the  metalline  with  the  metalline,  and  the  fulphureous 
with  the  fulphureous,  whilft  the  metalline  parts  have  driven  from  them  the 
fulphureous  ones,  and  thefe  have  done  the  fame  by  the  metalline.  And  here, 
whilft  this  Solution  was  brought  about  by  the  Fire,  Fufion,  Attraction,  Re- 
pulfion,  and  Gravity,  all  joined  their  concurring  efficacy  to  produce  thiseffedt. 

If  you  imagine  that  this  Experiment  don’t  fo  properly  belong  to  the  nature 
o  f  MenJlruwnS)  this  at  leaft  you  will  allow  me,  that,  by  the  help  of  it,  we 
come  to  the  knowledge  of  many  things  which  actually  happen  in  their  ope¬ 
ration. 

But  that  I  may  ftill  exhibit  to  you  fome  farther  inftances  of  the  adtion  of  or  dry  ones* 
Menjlruums ,  and  thus  lead  you  to  a  proper  conception  of  thofe  which  adt  by  the 
concurrence  of  different  caufes,  I  here  again  take  an  ounce  of  Salt  of  Tartar, 
and  half  an  ounce  of  Flowers  of  Sulphur,  rubb’d  very  brifkly  in  hot  mortars, 
in  a  hot  dry  Air,  and  ftill  continuing  very  hot,  and  put  them  into  a  Crucible 
upon  the  Fire,  and  cover  them.  You  perceive,  now,  how  foon  they  are  both 
melted  together,  tho*  the  fix’d  Salt  melts  with  fo  much  difficulty  when  it  is 
by  itfelf.  This  diffolved  Matcer,  now,  I  pour  out  of  the  Crucible  upon  a 
clean  Stone,  and  you  fee  we  have  a  homogeneous  Mafs,  than  which  nothing 
melts  more  eafily  in  the  Air,  efpecially,  if  it  is  reduced  to  Powder;  for  as 
you  perceive,  it  immediately  runs  into  a  very  red  Oil.  Hence  then  you  learn, 
what  a  very  ftrong  adunation  there  is  brought  about  between  this  dry  Men - 
Jlruum,  and  the  dry  Body  of  the  Sulphur,  which  is  fo  incapable  of  ever  be¬ 
ing  diffolv’d  by  Water,  and  yet  now  by  the  efficacy  of  the  Menftruum,  melts 
fooner  th^n  any  thing  with  the  Water  of  the  Air,  which  it  lcems  to  attradf  into 
it  with  a  vaft  deal  of  greedinefs.  But  pleafe  to  take  notice  of  the  following 
Experiment,  which  is  more  extraordinary,  and  what  one  would  lefs  expedt. 

I  have  here  four  ounces  of  the  choiceft  Antimony  levigated  to  a  very  fine 
Powder,  and  rubb’d  with  2  ounces  of  hot  dry  Salt  of  Tartar,  in  a  hot  dry 
Air,  and  with  a  hot  Peftil  and  Mortar.  This  Mixture,  now,  I  put  into  a  Cru¬ 
cible,  and  melt  with  a  very  ftrong  Fire  ’till  it  is  perfedtly  fluid,  and  then  pour 
it  into  a  melting  Cone.  And  now  it  is  cold,  I  ftrike  it  out,  and  you  fee  it  is 
become  one  homogeneous  Mafs,  very  equably  dilfolved  through  the  whole 
Body,  which  flowed  in  the  Fire  juft  like  Water.  It  is  farther,  as  you  obferve, 
of  an  afh  Colour,  and  it  in  fome  meafure  refembles  Glafs,  is  of  a  cauftic  tafte, 
diflolves  in  the  Air,  and  then  changes  its  Colour  to  a  bright  red  :  Here  then 
the  fixed  Alcali,  the  Sulphur  of  the  Antimony,  and  its  metalline  part,  £re  ve¬ 
ry  minutely  divided  by  the  adtion  of  the  Fire,  and  united  into  one  kind  of  Bo¬ 
dy,  which  does  not  happen  in  thefe  very  often.  But  give  me  leave  to  add  one 
more  Example  to  the  lame  purpofe.  I  have  here  an  ounce  of  the  pureft  Sil- 
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ver,  and  three  ounces  of  the  beft  Copper.  Thefe  I  put  into  a  Crucible,  and 
melt  in  this  Coal  Fire,  and  now  they  are  perfettly  fufed,  pour  them  out  into 
this  little  iron  Mould,  where  we  have  a  homogeneous  Mafs  of  Metal  very 
equably  mixed  together,  and  fcarcely  feparable  again,  except  by  the  help  of 
Lead  in  the  Cupel.  In  this  Operation,  now,  one  Metal  is  the  Menftruum  of 
the  other,  as  foon  as  ever  they  come  to  be  both  melted.  And  then  it  is  plain, 
the  Particles  of  each  of  them  unite  rather  with  thofe  of  the  other  Metal,  than 
they  do  with  one  another,  as  betwixt  all  the  Particles  of  the  Silver,  there  is  an 
equal  diftribution  of  Copper,  and  as  notwithstanding  their  different  Gravities, 
they  don’t  feparate  from  one  another.  Nor  can  this  arife  only  from  the  addon 
of  the  Fire,  which  may  melt  them  indeed,  and  blend  them  together,  but  can 
never  polfibly  mix  them  together  in  fuch  an  equal  proportion.  This  operati¬ 
on,  too,  farther  teaches  us,  that  the  mercurial  part  of  the  Silver  unites  itfelf 
fo  ftrongly  with  that  of  the  Copper,  that  it  will  not  afterwards  part  with  it ; 
for  otherwife,  the  melted  Silver  would  fink  to  the  bottom  of  the  Crucible-, 
and  the  melted  Copper  l'vvim  at  top  of  it,  and  after  they  came  to  be  at  reft, 
they  would  feparate  into  two  diftind  Strata ,  as  we  fee  Oil  of  Tartar  per  deli - 
quiutn ,  and  Alcohol,  when  they  are  mixed  and  fhook  together  in  a  VeffeJ, 

•  foon  return  into  two  perfedly  diftind  Bodies,  which  by  no  Art  whatever  can 

be  mixed  together.  And  here,  which  particularly  deferves  our  confideration, 
both  when  they  are  in  fufion  in  the  Fire,  and  afterwards  concreted  in  the  Cold, 
they  continue  throughout  mixed  exadly  in  the  fame  proportion.  Thefe  Ex¬ 
amples,  then.  Gentlemen,  are  fufficient  to  give  you  a  notion  of  the  various 
manners  in  which  dry  Menftruums  ad  upon  one  another. 

The  caufes  If  you  pleafe,  then,  carefully  to  examine  the  inftances  we  have  given,  and 
®of  ^°r1“tlon'  confider  maturely  what  we  have  faid,  you  will  have  an  idea  of  the  Solution  of 
in  Men-  Bodies  by  Menftruums ,  very  different  from  that  which  the  Chemifts  and  Phi- 

jirums.  Jofophers  commonly  have,  who  by  the  true  Principles  of  things,  have  endea¬ 

voured  to  explain  chemical  Operations.  For  they  have  always  imagined  here  fome 
mechanical  Acrimony,  corroding  by  a  univerfal  mechanical  Power  ;  and  when 
they  have  obferved  that  a  Menftruum  that  corroded  one  Body,  would  not  often 
corrode  one  that  was  fofter,  they  have  racked  their  Brains  a  thoufand  different 
ways,  to  reconcile  thefe  contrary  appearances.  We,  inveftigating  Nature  by  the 
help  of  Experiments  alone,  proceed  in  the  following  manner. 

Firfl  Fire.  Upon  the  molt  careful  examination,  then,  into  the  concurring  caufes  of  So¬ 
lution  in  Menftruums,  Fire  firft  offers  itfelf  to  our  Obfervation.  And  this,  if 
we  confider  it  in  all  the  various  degrees  which  Experience  has  difcovered 
to  us,  will  be  found  to  be  almofl  a  univerfal  Solvent,  inafmuch  as  it  difiolves 
almoft  all  Bodies,  if  it  is  applied  to  them  in  a  proper  ftrength.  For  if  we 
proceed  gradually  from  the  warmth  of  a  Man  in  health,  to  the  utmofl  vio¬ 
lence  of  Ffchirnhaufetfs  Focus ,  and  make  Experiments  upon  different  kinds  of 
Bodies  through  the  whole  compafs,  we  fhall  fcarcely  find  any  that  will  not 
melt,  or  be  divided  into  their  leaft  Particles,  by  one  degree  of  Heat  or  another. 
For  if  fome  of  them  grow  hard,  as  Bricks,  in  a  certain  degree  of  Heat,  yet  in  a 
greater  they  will  melt  and  vitrify,  as  is  evident  in  the  Furnaces  made  ufe  of  for 
fufing  Metals.  And  tho’  fome  few,  indeed,  will  not  be  melted  at  all  in  the 
mod  intenle  Heat  that  we  are  at  prefent  acquainted  with  ;  who  knows,  if  this 
was  ltill  farther  increafed,  but  thele  at  laft  would  dilfolve  like  wife.  We  moft 
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by  all  means  acknowledge,  therefore,  that  the  power  of  Fire  muft  always  be 
very  ftriftly  attended  to  in  the  proper  action  of  Menflruums.  Without  the  af- 
fiftance  of  this  Element,  certainly,  the  mercurial  parts  of  Metals  could  never 
be  fo  furprizingly  united  into  one  Mafs. 

In  the  fecond  place,  in  order  to  underftand  the  action  of  any  Menjlruum>  Next  Attn- 
we  muft  confider  likewife,  whether  there  did  not  concur  a  ftrong  and  conti- tlon* 
nued  mechanical  attrition  j  for  this  may  often  fupply  the  place  of  Fire,  and 
effe<ft  in  fome  meafure  what  Fire  would  have  done,  had  that  been  prefent. 

For  whilft  Attrition  attenuates,  and  divides  Bodies,  and  reduces  them  into 
very  minute  particles,  it  gives  them  an  opportunity  of  a&ing  upon  one  ano¬ 
ther  by  thefe  very  fmall  corpufcles,  and  thus  mightily  favours  a  very  intimate 
Mixture.  This  appeared  evident  in  the  Grinding-Mill  of  Monf.  Langelot , 
which  is  faid  to  have  ground  Gold  into  a  potable  Liquor  ;  concerning  which, 
the  celebrated  Author,  who  has  wrote  a  Treatife  upon  this  fubjeft,  deferves  to 
beconfulted.  And  among  the  Obfervations  of  Mr.  Homberg ,  we  are  told,  that 
all  Metals,  Gold  itfelf  not  excepted,  have,  by  being  rubb'd  for  a  long  time 
with  pure  Rain-water,  been  converted  into  a  Liquid. 

In  the  third  place,  it  is  farther  to  be  obferved,  that  when  the  Bodies  to  be  a  ftpantioa 
diffolved  have  been  melted  into  their  ultimate  Particles  by  the  Fire,  or  been 
minutely  divided  by  the  Attrition  juft  explained,  or,  in  particular,  have  un-  means  of » 
dergone  the  whole  energy  of  them  both  together  *,  then,  if  their  Particles  thus  ffeexcited 
feparated  are  intimately  mixed  together,  it  often  happens,  that  a  repulfive  bythefctwo. 
force,  which  was  latent  before,  difcovers  itfelf  openly  to  our  Obfervation  ; 
which  is  amongft  the  greateft  fecrets  of  the  Chemifts.  An  inftance  will  belt 
explain  what  I  mean.  Melt  fome  very  pure  Lead  in  an  iron  Ladle,  and  add 
to  it  three  times  its  weight  of  choice  Mercury,  and  mix  them  together,  and  you 
will  have  a  Compofition,  or  Amalgama ,  of  a  bright  Colour,  like  that  of  the 
pureft  Silver.  Keep  this  by  you  for  years,  and  it  will  remain  exadtly  the 
lame,  without  any  alteration.  If  you  afterwards  rub  it  in  a  glafs  Mortar  with 
a  glafs  Peftil,  or  in  a  wooden  Bowl  with  a  wooden  Peftil,  you’ll  find  to  your 
furprize,  that  the  whole  Mafs  will  grow  perfectly  black  ;  and  if  you  then  put 
Water  upon  it,  and  continue  to  rub  it,  and  then  pour  off  the  Water,  which 
will  be  black  and  turbid,  there  will  again  be  a  pure  Amalgama  left  behind. 

This  now  will  keep  its  appearance  as  before,  and  remain  pure  for  a  long 
time  ;  and  yet  if  you  repeat  the  former  Operation,  it  will  again  become  black  ; 
nor  will  you,  as  I  have  learnt  by  Experience,  be  able  to  come  at  the  end  of 
your  work  fo  eafily  as  fome  Authors  promife  you.  Here  then  we  fee  evident¬ 
ly,  that  the  Mercury  thus  mixed  with  the  Lead,  does  not  at  firft  repel  this 
black  Matter,  either  from  the  Lead  or  itfelf ;  but  when  by  this  mechanical 
Attrition,  the  attenuation,,  mixture,  and  application  of  the  different  Particles, 
become  greater,  and  more  intimate,  there  then  arifes  fuch  a  power  in  the  Mer¬ 
cury  and  Lead  upon  one  another,  that  the  intimate  mercurial  parts  of  both 
come  into  the  clofeft  union,  and  by  this  means  repel  from  them,  or  as  the 
old  Alchemifts  called  it,  fpues  out  the  heterogeneous  matter,  which  could  not  be 
feparated  from  them  by  any  other  method,  without  a  vaft  deal  of  difficulty. 

If  this  Amalgama  now  is  diftilled  and  cohobated  with  Mercury  a  great  number 
of  times,  the  addon  of  the  Fire  will  have  the  fame  effedt,  as  the  rubbing  had 
before,  and  produce  the  fame  black  Matter  capable  again  of  being  diluted 
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and  fepara ted  by  Water.  Here  again,  then,  evidently  ariies  a  repelling  power, 
by  the  efficacy  of  which,  this  reparation  is  obtained  very  eafily.  Whether  this 
now  can  be  effected  in  any  other  manner,  I  know  not.  Silence  here  isbeft: 
A  word  to  the  wife  is  fufficient. 

Or  by  At-  In  the  fourth  place  let  me  obferve,  that  both  the  Particles  of  the  Solvent,  and 
trition.  the  Solvend,  when  they  are  melted,  or  agitated  by  the  Fire,  attenuated  by  At¬ 
trition,  and  mixed  together,  often  difcover  an  attractive  Power  which  before 
lay  concealed,  and  by  which  they  are  then  affociated  together  in  a  furprizing, 
and  frequently  a  very  efficacious  manner,  whence  afterwards  arife  great  varie¬ 
ty  cf  new  Bodies,  which  never  appeared  before,  and  which  can  fcarcely  be 
produced  by  any  other  means.  The  Operation  juft  mentioned,  with  the  Amal- 
vama,  may  ferve  here  too  for  an  Example :  For  in  this  there  is  effected,  by 
this  attractive  Power,  a  wonderful  Adunation  of  the  mercurial  Particles  of 
the  Metals,  which  difcovers  itfelf  to  the  Operator,  after  the  repelling  force  has 
feparated  the  heterogeneous  Matter,  which  prevented  the  homogeneous  Parti¬ 
cles  coming  into  a  perfect  union.  This,  therefore,  being  expelled  in  the  man¬ 
ner  explained,  and  the  remaining  part  in  both  being  perfectly  depurated,  the 
mercurial  parts  become  intimately  united  together,  and  produce  fomething  one 
would  not  expect. 

Hencethe  In  the  fifth  place,  if  a  Menjlruum,  after  it  has  diffolved  a  Body,  let  the 
fnewBody!"  manner  in  which  it  effects  this  be  what  it  will,  I  fay,  if  this  Menftruum>  after 
3  the  Solution  is  over,  can  be  totally  feparated  from  the  diffolved  Matter,  fo 
that  they  may  both  again  exift  diftinctly,  then  the  Body  diffolved  appears  by 
itfelf  in  a  new  form,  and  is  for  the  moft  part  converted  into  a  Calx,  or  into 
fome  other  kind  of  new  Body. 

Hence  folid  From  the  whole,  then,  we  fee,  that  almoft  all  Menjlruums ,  whether  folid 
fftasFiuids  or  at  the  very  time  when  they  are  in  action,  are  reduced  to  the  nature 
’  of  Fluids,  Attrition,  perhaps,  alone  excepted,  which  often,  without  any  af- 
fiftance,  renders  Bodies  fit  for  Solution:  But  even  in  this  cafe,  that  the  Solu¬ 
tion  may  becompleat,  the  Attenuation  muft  be  fo  fubtil,  that  the  Bodies  rubffci, 
put  on  almoft  the  form  of  Fluids. 

I’ll  now,  then,  give  you  an  Example,  in  which  all  thefe  caufes.  Fire,  Attri¬ 
tion,  a  repelling  force,  an  attracting  one,  and  a  mechanical  one,  act  together 
in  dry  Menjlruums ,  and  all  their  effects,  viz.  Attenuation,  Concretion,  Tranf- 
mutation,  and  Separation,  are  produced  at  the  fame  time  *,  and  in  this  Experi¬ 
ment  I  ffiall  proceed  in  fuch  a  manner,  that  it  may  ferve  you  as  a  pattern 
for  any  of  the  like  nature.  I  have  here,  then,  16  ounces  of  common  Anti¬ 
mony  purified  only  by  fufion,  and  then  being  fuffered  to  fettle  as  I  fhewed 
you  before,  which  I  have  taken  care  fhould  be  pounded  and  rubbed  in  an  iron 
Mortar,  till  it  is  reduced  to  a  very  fine  Powder.  This  Powder,  now,  you 
know  confifts  of  a  common  Sulphur,  intimately  intermixed  with  another  part 
which  is  called  the  metalline,  or  mercurial  part  of  the  Antimony,  tho’  there 
does  not  appear  in  it  the  leaft  fign  of  thefe  two  different  fubftances,  even  tho* 
you  examine  it  with  a  Microfcope.  I  take  then  of  the  pureft  ftony  concretions 
of  Rheniffi  Wine,  commonly  called  Tartar,  12  ounces,  reduced  likewife  to  a 
jubtil  white  Powder ;  and  of  very  pure  Nitre  6  ounces,  which,  now  it  is 
finely  powdered,  you  fee  is  as  white  as  Snow.  All  thefe  Powders,  then, 
I  dry  as  thoroughly  as  poffible,  then  mix  them,  and  take  care  they  are  for  a 
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confiderable  time  rubbed  well  together  in  an  iron  Mortar,  that  by  this  means 
they  may  be  intimately  intermixed  with  one  another.  The  compound  Powder 
then  weighing  34  ounces,  I  fet  by  for  farther  ufe.  I  now  again  take  6  ounces 
of  Tartar,  and  3  of  Nitre,  reduced  feparately  as  before  into  a  fine  dry 
Powder,  and  accurately  mix  them  together,  and  from  the  acid  Tartar,  and 
fait  Nitre,  have  a  very  fubtil  dry  Powder,  which  ftill  imprefles  upon  the 
Tongue  an  acid  tafte.  Now  then  pleafe  to  obferve.  Into  this  Ladle,  which 
1  have  placed  on  an  open  Fire  where  there  is  no  Smoke,  and  which  is  now  al~ 
1110ft  red  hot,  I  throw  in  a  little  of  this  Powder  of  Tartar  and  Nitre,  and 
you  fee  the  very  moment  that  it  falls  into  it,  it  puffs  up,  boils,  throws  out 
fmall  fparks,  burfts  into  a  Flame,  and  leaves  a  white  Mafs,  here  and  there  a 
little  greenifh,  which  is  perfectly  fixed  and  alcaline.  On  this  then,  I  throw  a 
little  more  of  the  Powder,  and  the  fam z  Phenomena  happen  over  again  *,  and 
thus  I  proceed  till  all  the  Powder  is  ufed.  Here  then  we  fee,  that  when  the 
acid  vegetable  Salt,  and  the  faline  terreftrial  Salt  come  to  be  expofed  to  the 
Fire,  they  fume,  fparkle,  burn,  and  are  fixed  into  an  acrid  Alcali;  and  that 
all  this  is  performed,  almoft,  in  a  fingle  point  of  time.  But  by  an  Experi¬ 
ment,  that  I  fliewed  you  before,  I  made  it  appear,  that  if  a  fixed  alcaline  Salt 
is  rubb’d  with  Sulphur  till  they  are  intimately  mix’d,  they  will  flame  inftantly 
in  the  Fire,  and  the  Sulphur  being  totally  diflolv’d,  will  be  converted  into  a 
new  Body.  Hence,  then,  you  readily  perceive,  that  if  Tartar,  Nitre,  and 
Sulphur,  mix’d  in  a  fmall  quantity,  are  thus  thrown  into  a  Veflel  heated  red 
hot,  there  will  immediately  be  produced  a  fixed  Alcali,  which  the  Sulphur  will 
inftantly  fay  hold  of,  diflolve,  and  convert  into  a  Mafs  of  a  peculiar  nature. 
Having  a  right  notion  of  this,  therefore,  let  us  now  fee  what  will  become  of 
our  Powder  of  Antimony,  Tartar,  and  Nitre,  when  that  Jikewife  is  expofed 
to  the  Fire.  To  this  purpofe,  I  have  placed  a  ftrong  Crucible  in  the  Fire, 
which  was  firft  gradually  heated,  that  it  might  bear  the  fudden  application  of  a 
ftrong  Fire  without  cracking  *,  and  I  have  chofen  one  that  will  at  leaft  hold 
three  times  the  quantity  of  the  Powder  to  be  thrown  in.  The  Crucible,  then, 
I  thus  cover  with  a  Tile  to  keep  the  Dirt  out,  and  increafe  the  Fire  gradually, 
till  it  is  all  over  red  hot.  In  the  mean  time  too,  I  take  care  to  have  the 
Powder  of  Antimony,  Tartar,  and  Nitre,  made  pretty  hot,  but  cautioufly, 
that  it  don’t  take  fire.  I  now,  then,  take  off  the  Tile,  and  with  an  iron 
Ladle  throw  in  about  two  drachms  at  once  of  this  heated  Powder  ;  and  the 
very  moment  it  comes  to  the  bottom  of  the  Crucible  it  burfts  into  flames, 
fmokes,  fparkles,  flames,  grows  red  hot,  and  lies  quiet.  I  then  proceed 
again  to  fling  in  the  fame  quantity,  which  you  fee  has  the  like  effetft,  and  fo 
continue  to  the  end,  covering  the  Crucible  every  time,  till  the  Ebullition  is 
perfectly  over.  The  whole  Powder,  then,  being  thus  thrown  in  and  deflagra¬ 
ted,  I  make  the  Fire  fo  ftrong,  that  all  the  matter  in  the  Crucible  may  be 
melted,  and  flow  like  Water*,  and  after  that  by  putting  in  a  Tobacco-pipe, 
1  have  found  this  to  be  the  cafe,  I  keep  it  fome  time  in  this  degree  of 
Heat.  In  the  mean  time,  I  have  by  me  a  conical  brafs  Veflel,  which  I 
make  very  hot,  and  then  rub  over  on  the  in  fide  with  a  piece  of  Tallow  Can¬ 
dle,  fo  that  the  whole  Surface  may  be  coveted  with  this  pinguious  Matter. 
And  this  I  have  found  by  Experience  to  be  fafer,  than  making  ufe  of  Oil  5 

becaufe  if  there  happens  to  be  ever  fo  little  Water  in  it,  it  may  produce  a  tcr- 
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rible  effect.  The  Matter  then  (till  continuing  perfectly  fluid,  and  the  Cruci¬ 
ble  red  hot,  I  take  it  out  with  a  pair  of  Tongs,  the  Claws  of  which  are  fuited 
to  the  figure  of  the  Crucible,  that  there  may  be  no  danger  of  its  flipping, 
and  gently  pour  the  melted  Powder  into  the  Cone,  upon  which  you  fee,  a 
Flame  inftantly  burfts  out  like  Lightning.  This  proceeds  from  the  Tallow 
with  which  the  infide  was  fmeer’d  over,  which  now  takes  fire,  and  by  its 
Flame  prevents  the  melted  fubftance’s  concreting  with  the  Vefifel.  I  now  let  it 
ftand  till  it  is  cold,  and  then  turning  up  the  Cone,  and  ftriking  it,  the  whole 
Mafs  is  difcharged,  as  you  fee,  into  this  Bowl,  and  is  now  divided  into  two 
parts  that  are  perfectly  diftincff :  The  upper  part  of  which,  or  that  towards  the 
Bafe  of  the  Cone,  is  of  a  dark  brown  colour,  weighs  14  ounces,  and  is  what 
the  Workmen  call  the  Scoria:  Thefe  are  brittle,  of  a  cauftic  tafte,  and  brown 
colour,  melt  in  the  Air,  and  then  become  red,  and  confifl;  of  a  fix’d  alcaline 
Salt  produc’d  from  the  melted  Tartar  and  Nitre,  and  the  Sulphur  of  the  An¬ 
timony,  reduced  by  the  Fire  with  that  Alcali  into  one  Body  ;  which  after¬ 
wards  being  fufed  with  an  intenfe  Heat,  was  repelled  by  the  other  metalline 
part  of  the  Antimony,  and  rofe  to  the  top,  whilft  that  at  the  fame  time  by 
its  weight  fubfided  to  the  bottom.  This  too  you  fee  here  likewife,  which  is 
of  a  white  bright  colour  like  Silver,  is  very  ponderous,  and  on  its  upper  or 
broader  part,  has  the  figure  of  a  Star  :  And,  indeed,  it  would  be  of  a  true 
metalline  Nature,  were  it  not  for  its  brittlenefs,  which  makes  it  readily  fly 
afunder,  and  renders  it  capable  of  being  powdered.  In  this  one  Experiment, 
then,  you  have  had  a  fpecimen  of  every  thing  that  I  have  been  explaining  to 
you  in  the  adtion  of  dry  folid  Menjiruums .  For  in  the  firft  place,  by  a  me¬ 
chanical  Attrition,  all  the  three  Subfiances  were  reduced  into  exceeding  fmall 
Particles,  and  hence  were  rendered  capable  of  being  intimately  mixed  together. 
In  the  next  place,  the  Fire  melted,  moved,  and  blended  them  all  three  with 
one  another.  Then,  thirdly,  the  Salt  of  Tartar,  and  the  Sulphur  of  the  An¬ 
timony  deflagrating  together,  in  an  inflant  produced  a  fixed  Alcali,  which  im¬ 
mediately  laid  hold  of  the  Sulphur  of  the  Antimony,  and,  by  an  attracting 
force,*  acting  reciprocally  between  them  whilft  they  were  thus  intimately 
mixed  together,  this  fixed  Alcali  and  the  melted  Sulphur  were  united  into  one 
Body,  which  was  ftill  in  a  flate  of  fufion.  In  the  fourth  place,  from  the 
fame  Operation,  there  arofe  likewife  a  repelling  power  between  the  metallic 
Reguline  part  of  the  Antimony,  and  the  alcaline  Salt,  which  never  fuffer 
themfelves  to  be  united  in  the  Fire,  but  repel  one  another,  and  difpofe  them- 
felves  into  diflin<ft  Strata ,  according  to  their  refpedtive  Gravities.  Hence, 
then,  -we  fee  plainly,  the  reafon  why  the  metalline  heavier  part  funk  to  the  bot¬ 
tom  of  the  Cone,  whilft  the  alcaline  fulphureous  one  rofe  to  the  top,  and  thus 
gave  rile  to  two  new  Bodies,  viz.  the  alcaline  fulphureous  Scoria ,  and  a  ftarry 
Regulus  of  Antimony.  A  mere  mechanical  Power,  an  attractive  one,  and  a 
repulfive  one,  therefore,  were  the  caufe,  in  this  Experiment,  of  the  Solution 
and  Separation.  The  mechanical  Attrition,  by  reducing  the  Bodies  into  very 
fmall  Particles,  and  thus  vaftly  increafing  their  Surfaces,  was  the  occa- 
flon  of  their  having  their  points  of  contact  greatly  increafed.  The  Fire  pro¬ 
ceeded  farther  to  agitate  them,  and  mix  them  together,  excited,  augmented, 
and  continued  their  attractive  and  repulfive  Power,  diflolved  the  whole  Mafs, 
and  all  the  parts  of  it,  fet  fire  to  the  Salt  of  Tartar,  Sulphur  and  Nitre, 
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and  thus  very  much  increafed  the  ftrength  of  the  Fire  itfelf.  The  Tartar  and 
Nitre,  after  the  Deflagration  was  over,  produced  a  true  fixed  alcaline  Subftance, 
the  Nitre  yielding  a  molt  acrid  Alcali.  This  Alcali  abforbed  all  the  remaining  Sul¬ 
phur,  and  difcharged  the  metalline  part  of  the  Antimony  from  it,  which  it  had 
no  effedt  upon.  And  laftly,  the  whole  Mafs  help’d  to  increafe  the  force  of 
the  firft,  whence  arofe  a  more  rapid  motion  and  concufllon,  and  at  the  fame 
time,  a  Smoke,  and  Soot,  by  which  means  16  ounces  and  2  drachms  of  the  ori¬ 
ginal  34,  were  difiipated  and  loft,  the  Regulus  weighing  only  3  ounces  and  6 
drachms,  and  the  Scoria ,  as  I  mentioned  before,  14.  If  you  have  a  mind, 
now,  Gentlemen,  to  perform  this  Operation  yourfelves,  you  muft  be  fure  to 
do  it  with  a  great  deal  of  caution,  if  you  would  expedt  it  to  fucceed.  For  in 
the  firft  place,  if  your  Crucible  is  not  fu'fficiently  large,  the  Matter  will  boil 
up  in  melting,  and  run  over  the  edges.  If  the  Matter  is  not  reduced  to  an 
exceeding  fine  Powder,  it  will  crackle  and  fly  about.  If  the  Powder  is  not 
thoroughly  hot,  when  it  is  thrown  in,  it  will  chill  the  Crucible,  and  fplit  it.. 

If  you  don’t  wait  till  the  detonation  of  that  you  have  thrown  in,  is  intirely 
over,  and  the  whole  is  grown  perfedlly  red,  nay,  and  is  fluxed  too,  before 
you  proceed,  then  the  part  that  is  not  melted,  will  colledt  itfelf  into  a  folid 
Cruft  upon  the  Surface,  and  will  confine  that  which  is  underneath  at  the  bot¬ 
tom  of  the  Crucible,  which  being  refolved  in  the  mean  time  into  an  Aleak* 

Nitre,  and  Sulphur,  will  have  the  vertues  of  a  true  Pulvis  Fulminans ,  and  wilL 
in  a  little  time  be  difcharged  with  a  moft  prodigious  noife,  and  dalh  all  to  pie¬ 
ces  •,  the  danger  of  which  can  only  be  avoided  by  the  cautions  abovementioned. 

But  again,  if  the  whole  Matter  is  not  kept  melted,  and  flowing  like  Water  for 
fome  time  in  the  Crucible  before  you  pour  it  out,  the  pure  Regulus  will  never 
be  rightly  feparated  from  the  Scoria .  If  you  don’t  make  the  Cone  pretty  hot, 
there  will  be  danger  of  its  fplitting,  when  the  melted  Matter  comes  into  it. 

If  you  don’t  rub  it  over  with  Tallow,  the  Matter  often  concretes  with  it,  nor. 
will  fuffer  itfelf  to  be  feparated  afterwards.  If  there  happens  to  be  the  leaft 
drop  of  Water  in  the  Cone,  the  Operation  will  prove  exceeding  dangerous* 
the  Matter  all  flying  about  with  a  vaft  force  and  noife.  If  you  don’t  pour 
the  Matter  in  whilft  it  continues  perfedUy  fluid,  neither  the  Regulus ,  nor  the 
Scoria ,  will  difpofe  themfelves  in  their  proper  place:  So  many  cautions  are  ne- 
cefiary  to  this  one  Operation. 

Thefe  things,  therefore,  being  premifed,  we  may  now  examine  a  little  more  Howfarthe 
nicely  the  actions  of  Menjlruums,  both  folid  and  fluid,  upon  their  Solvends,  fo 
far  as  they  may  be  underftood  and  explained  in  a  pure  mechanical  manner:  are  merely. 
And  for  the  fake  of  that  valuable  fet  of  Men  the  Mathematicians,  it  will  be  mechaniwi*- 
worth  while  to  endeavour  to  fet  this  Matter  once  in  a  proper  Light. 

And  that  we  may  do  this  moft  effcdlually,  pleafe  to  confider  in  the  firft.  The  harden 
place,  that  in  all  Nature,  there  is  not  any  one  Body  that  falls  under  the  cog: 
nizance  of  our  fenfes,  whofe  parts  cohere  fo  tenacioufty,  or  rigidly  together,  chankaiiy. 
that  they  may  not  be  feparated  from  one  another  by  a  mere  mechanical  force, 
without  the  concurrence  of  any  other  caufe.  As  an  inftance  of  this,  let  us  take 
a  Diamond,  which  has  been  called  by  this  name,  on  account  of  its  exceflive 
bardnefs,  which  was  deferibed  by  the  Ancients  as  being  infuperable,  and  yet 
we  fee  is  forced  to  fubmit  to  the  Saw  of  the  Lapidaries,  who  can  accurately 
Leo  fplit  itafunder,  and  at  pleafure  grind  and  polifh  it  into  various  Figures  1 
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But  to  this  purpofe  you  know,  the  Workmen  make  ufe  of  nothing  but  pure 
mechanical  Inftruments,  and  a  motion  of  the  fame  nature. 

But  again,  in  this  fimple  mechanical  divifion  of  Bodies,  the  mod  fluid, 
and  confequently  to  our  fenfes,  the  fofteft,  is  capable  of  wearing  away,  and 
diftblving,  the  very  hardeft  we  are  acquainted  with.  Drops  of  Water  fal¬ 
ling  from  on  high,  hollow  the  mod  rigid  Stones,  wear  away  Metals,  and  in 
fhort,  diminifh  every  thing  they  fill  upon.  The  force  indeed  of  fingle 
drops,  appears  to  us  as  it  were,  nothing  at  a  11,  and  yet,  when  it  comes 
to  be  conftantly  repeated,  it  produces  very  confiderable  effedts.  The 
fofteft  Leather,  by  a  continual  Attrition,  will  polifh  the  hardeft  Stones,  Me¬ 
tals,  and  even  Glafs  itfelf.  The  Surface  of  a  wooden  Wheel  will  confume 
any  Body  whatever,  applied  to  it  as  it  runs  round,  into  invifible  Particles. 
Hence,  therefore,  we  may  fairly  conclude,  that  by  a  continued  repetition  of 
their  a&ion,  the  fofteft  Bodies  are  capable  of  refolving  the  moft  rigid  into 
fuch  minute  particles,  as  don’t  fall  any  longer  under  the  notice  of  our 
Senfes. 

whofe  tie-  It  wiN  help  us  now  t0  conceive  more  eafily  of  this  furprizing  Phenomenon,  if 
ments are  we  fuppefe,  with  fome  Authors,  that  the  invifible  ultimate  Particles  of  all 
exceeding  Menfiruums  wnatfoever,  ought  to  be  looked  upon  as  hard,  and  almoft  immu¬ 
table,  altho*  the  Body  they  compofe  feems  exceeding  foft  to  our  Senfes,  on 
account  of  their  receding  very  readily  from  their  contact  with  one  another. 
And  this  Opinion,  indeed,  by  an  induction  of  particulars,  feems  to  be  very 
much  confirmed.  The  Elements  of  Fire  overcome  the  hardnefs  of  all  Bodies 
whatever  *,  and  yet  they  are  prodigious  fmall,  and  let  their  a<5tion  be  ever  fo  vio¬ 
lent,  never  appear  to  be  in  the  leaft  altered.  No  body  has  ever  obferved  the 
lead  change  induced  upon  a  Particle  of  Air,  tho*  this  Element  often  brings 
about  fuch  various  and  powerful  changes  in  other  Bodies.  Water,  than  which 
nothing  is  fofter,  whilft  in  a  ftate  of  Fluidity,  confiftsof  Particles  fo  immenfly 
hard,  that  let  them  be  comprefs’d  by  ever  fo  great  weight,  or  power,  they 
have  never  been  found  to  be  altered.  And  the  fame,  in  the  ultimate  Particles 
of  Earth,  has  appeared  abundantly  evident.  The  moft  fubtil  Spirits  of  Alco¬ 
hol,  how  foft  do  they  appear  to  the  Organs  of  our  Senfes  •,  and  yet  who,  after 
a  hundred  Diftillations,  Digeftions,  and  Compofitions,  has  ever  dilcovered  the 
leaft  fign  of  any  alteration  in  their  Elements.  And  as  for  the  Spirits  of  Salts, 
as  they  are  called,  which  are  chemically  drawn  from  them,  and  are  fo  exceed¬ 
ing  acrid,  if  we  examine  them,  what  an  incredible  immutability  do  we  find  in 
them,  and  confequently,  as  one  may  fairly  infer,  what  an  extreme  hardnefs; 
tho’  the  Philofophers  imagine  them  to  be  (harp  like  Needles,  and  hence  eafily 
mutable.  That  indefatigable  Gentleman,  however,  Monfieur  Homberg ,  •having 
digefted  them  for  years  with  a  conftant  Fire,  and  in  clofe  Vefiels,  has  found 
them  at  laft  the  very  fame  without  any  alteration.  Du  Hamel.  I'HiJl.  de  V  Ac. 
Roy.  p.  497,  498.  That  mild  acid  Vinegar  alone,  after  four  years,  was 
changed  into  fomething  of  a  different  nature. 

Hence  Fluids  There  might  other  Arguments  be  produced  to  the  fame  purpofe,  but  what 
hardeft  Bo-  has  keen  °hered  fufficiently  demonftrates,  that  the  ultimate  Elements  of  the 
dies  mecha- fofteft  Fluids,  if  they  are  confidered  feparately,  are  very  durable,  and  therefore 
very  hard.  And  as  this  is  very  evident,  fo  likewife  we  clearly  learn  hence,  that 
the  ultimate  Particles  of  Menjlruums ,  if  they  are  ftrongly  prefifed,  and  moved 
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againft  the  Corpufcles  that  compofe  the  Solvend,  may  produce  fuch  an  attri¬ 
tion  as  is  capable,  if  fufficiently  repeated,  of  wearing  away,  and  dividing  the 
greateft  and  hardeft  Bodies  into  their  minute  Particles ;  as  we  fee  in  the  hollow¬ 
ing  of  Scones  by  drops  of  Water. 

And  this  happens  particularly  when  the  conftant  action  of  a  ftrong  Fire  By  Fite, 
produces  fuch  a  perpetual  collifion,  and  attrition  againft  thefe  Surfaces.  In 
every  folution,  however,  thus  fuppofed  to  be  mechanically  performed  by  the 
Particles  of  Menjlruums ,  there  is  this  confiderable  objeftion,  that  the  Elements 
of  the  Menjlruum  being  driven  againft  the  furface  of  the  Solvend,  would  eaftly 
recoil  again,  and  hence  could  not  produce  any  remarkable  effect. 

And  this,  indeed,  is  in  fome  meafure  true,  but  then  their  own  proper  Gra-  And  Gravi* 
vity,  and  the  vaft  preffure  of  the  Atmofphere,  taken  notice  of  in  our  Hiffory  ty* 
of  Air,  will  apply  them  very  powerfully  to  one  another.  At  the  fame  time, 
however,  it  is  very  evident,  that  where  Menjlruums  aft  only  by  a  fimple,  me¬ 
chanical  power,  without  any  other  concurring  caufe,  they  in  reality  effect  but 
very  little:  And  on  the  other  hand,  we  know  as  certainly,  that  a  ftrong  ex¬ 
ternal  application  of  a  Fluid  to  a  Solid  vaftly  increafes  its  diffolving  power, 
though  all  other  circumftances  continue  the  fame.  The  Bones  of  an  old  Ox 
will  boil  a  great  while  in  an  open  Veffel,  without  any  confiderable  alteration*, 
and  yet  if  they  are  boiled  in  Boyle's,  or  Papin's  Digefter,  they  grow  foft,  and 
diffolve  in  a  fhort  time,  tho*  here  there  is  only  this  difference,  that  in  the  laft 
cafe  the  particles  of  Water  are  prodigioufly  comprefs’d  againft  the  Bones, 
and  agitated  upon  them  with  a  violent  attrition. 

Thus,  then,  we  intelligibly  enough  conceive  of  the  firft  mechanical  manner  Attrition  up. 
in  which  fome  Menjlruums  aft,  viz.  by  wearing  away  Bodies  by  attrition  fur“ 
upon  their  external  furface.  But  when  the  Particles  of  the  Solvent  do  not 
only  thus  feparate  the  external  Corpufcles  of  the  Solvend,  but  aft  likewife  up¬ 
on  the  internal  parts,  and  thus  diffolve  their  whole  Body  •,  then  thefe  particles 
feem  to  infinuate  themfelves  into  the  Pores  of  thofe  Bodies,  and  there  effeft 
the  very  lame  thing  upon  the  internal  Surface  that  forms  thofe  cavities,  as  we 
made  it  appear  they  did  before  upon  the  external.  There  is  one  confiderable 
difficulty,  however,  in  this  affair,  and  that  is,  rightly  to  comprehend  the  man¬ 
ner  in  which  the  Solvent  thus  enters  into  the  Pores  of  the  Body  to  be  diffolved. 

This,  I  confefs,  is  not  fo  clear  as  a  body  could  wifh  ;  becaufe  we  have  but  a 
very  few  Experiments,  where  there  is  nothing  but  a  pure  mechanical  aftion, 
and  for  this  reafon  we  are  obliged  to  call  in  to  our  affiftance  fome  of  thofe, 
where  there  is  a  concurrence  of  a  mechanical,  and  fome  other  caufes  to¬ 
gether. 

In  the  firft  plact,  then,  there  muft  be  fome  proportion  betwixt  the  Pores  of  Thefirftcir- 
the  Body  to  be  diffolved,  and  the  particles  of  the  Menjlruum  by  which  the 
folution  is  to  be  performed  :  For  if  thefe  Pores  are  large  enough  to  admit  1 
the  Menjlruum  into  them  in  a  liquid  form,  then  the  cafe  will  be  the  fame  as 
we  juft  now  mentioned  ;  if  they  are  too  fmall,  then  the  internal  parts  will 
fcarcely  be  diffolved.  And  hence  it  comes  to  pafs,  that  when  the  particles  of  a 
fimple  Menjlruum  colleft  themfelves  by  a  mutual  affociation  into  fomewhat  larger 
Corpufcles,  they  do  not  then  fo  readily  diffolve  the  Bodies  ex  poled  to  them,  as 
being  fcarcely  able  in  this  form  to  penetrate  into  them  ;  though  afterwards, 
if  they  are  diluted  with  Water,  and  thus  have  their  particles  removed  from  con- 
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ta<d  with  one  another,  they  may  then  be  able  to  enter  into  thefe  Pores  from 
which  they  were  before  excluded.  This  you  fee  in  the  following  experiment. 
In  this  Urinal  I  have  an  ounce  of  the  bed  Oil  of  Vitriol,  of  my  own  preparing, 
depurated  by  diftillation  from  all  its  Fceces ,  and  by  ebullition,  from  all 
its  Water.  This  Liquor  is  fo  pure,  that  in  very  cold  weather  it  congeals  into 
folid,  chryftalline  Glebes,  and  melts  again  with  the  warmth  of  a  thaw.  This 
Oil  of  Vitriol  I  have  heated  to  the  degree  of  boiling  Water,  by  keeping  the 
Urinal  fome  time  in  Water  that  was  boiling.  Into  this  Oil,  now,  I  throw  5 
drachms  of  hot  Filings  of  Iron,  and  mix  them  together  by  fhaking  the  Glafs ; 
and  you  obferve  what  a  prodigious  rarefaftion  is  indantly  produced  without  any 
Fumes  or  Ebullition,  the  matter,  indeed,  which  is  of  a  grey  colour,  appearing 
puffed  up,  but  continuing  at  red.  But  pleafe  to  take  notice  of  this  fecond 
Experiment.  I  have  in  this  other  Urinal  1  ounce  of  the  fame  hot  Oil  of 
Vitriol,  to  which  I  now  add  three  ounces  of  Water,  heated  likewife,  that  they 
may  be  mixed  without  danger  of  breaking  the  Glafs,  which  would  happen,  if 
the  Oil  and  Water  were  put  together  cold ;  for  then  the  fudden  heat  produced 
would  make  the  Glafs  burd  afunder.  Into  thefe  4  ounces  of  Liquor  I 
throw  5  drachms  of  Filings  of  Iron ;  and  there  arifes,  you  fee,  a  prodigious 
Ebullition,  Effervefcence,  and  a  Fume,  that  has  a  fmell  like  Garlick,  and  the 
whole  Body  of  the  Iron  is  perfectly  diffolved  into  a  green  Liquor.  In  the  fame 
manner  the  famous  Bohn  and  Boyle  tell  us,  Silver  and  Lead  will  not  diffolve 
in  the  dronged  Spirit  of  Nitre,  though  if  it  is  diluted  with  Water,  they  will 
be  corroded  by  it  immediately.  But  that  you  may  be  judges  of  this  yourfelves, 
pleafe  to  attend  to  the  following  Experiments.  In  this  Veffel  I  have  1  ounce  of 
the  dronged  Spirit  of  Nitre  that  can  be  made,  into  which  I  put  half  an  ounce 
of  Minium ,  and  they  remain  quiet,  without  any  Effervefcence,  and  in  the  cold 
will  continue  fo  a  conliderable  time.  Again,  I  have  here  1  ounce  of  the  fame 
Spirit  of  Nitre,  but  diluted  with  eight  ounces  of  Water:  To  this  I  add  4  an 
ounce  of  Minium ,  and  they  remain  at  red  as  before.  But  again,  in  this  Veffel 
I  mix  1  ounce  of  pure  Silver  with  1  ounce  of  the  fame  drong  Spirit  of  Nitre; 
nor  do  thefe  difcover  any  motion  or  ebullition.  And  ladly,  in  this  Glafs  there 
is  1  ounce  of  this  Spirit  mixed  with  the  fame  quantity  of  Rain-Water,  into 
which  I  throw  1  ounce  of  pure  Silver ;  and  thefe  you  fee,  likewife,  in  this  de¬ 
gree  of  Cold  continue  perfectly  at  red.  But  as  foon  as  ever,  now,  the  Fire 
begins  to  put  thefe  four  mixtures  in  motion,  there  is  prefently  brought  about 
an  agitation,  folution,  and  ebullition,  which  appears  in  the  pure  Spirit  to  be 
weaker  and  flower,  in  that  which  is  diluted,  brifker  and  more  efficacious.  See 
Boyle  upon  this  head,  in  his  Philof.  Eff.  Bohn.  Chem.  p.  156.  Let  us  now,  then,. 
Gentlemen,  confider  what  we  can  deduce  from  thefe  Experiments  to  our  pre- 
fent  purpofe.  In  the  fird  place,  then,  it  hence  evidently  appears,  that  acid 
Salts,  when  they  are  converted  into  Spirits,  as  they  are  called,  may  be  diluted 
with  a  greater,  or  lefs  quantity  of  Water.  Secondly,  that  by  the  concuffion  of 
the  Glafs  this  dilution  is  fo  much  promoted,  that  by  this  means  the  Water  may 
be  very  equably  mixed  with  the  Salts,  though  before,  the  Acid  dagnated  at  the 
bottom,  and  the  Water  refled  quietly  at  top ;  as  the  pinguious  Strice  in  one  part 
evidently  demondrate.  Thirdly,  that  between  every  two  faline  Particles,  as 
many  aqueous  Particles,  as  the  Artid  pleafes,  may  be  in  this  manner  interpofed. 
If  he  will  only  add  a  proper  quantity  of  Water.  That  hence,  therefore,  in 
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the  fourth  place,  it  maybe  effected,  that  thefe  Particles,  thus  diluted,  fhall 
not  any  longer  be  united  into  faline  Glebes,  but  fhall  feparately  fwim  about 
amongft  the  Particles  of  Water,  with  which  they  are  intermixed.  Hence, 
fifthly,  thefe  faline  Elements,  thus  fwimming  about  in  the  Water,  feem  capa¬ 
ble  of  infinuating  themfelves  into  the  very  frnall  Pores  of  the  Bodies  to  be 
diflolved  ;  inafmuch  as  they  now  exift  in  their  fmallefl  form.  In  the  laft 
place,  it  is  probable,  that  thefe  acid,  faline  Particles,  when  they  were  not  di¬ 
luted  with  Water,  afifociated  with  one  another,  and  thus  were  in  fome  meafure 
concreted  into  coherent,  little  Malles,  which  by  this  means  became  too  great 
to  penetrate  into  thefe  little  vacuities.  Thefe  things,  then,  being  duly  con- 
fidered,  the  opinion  we  juft  now  offered  feems  fufficiently  probable. 

In  the  fecond  place,  if  we  would  rightly  underftand  the  powers  of  thofe  Th«  fecwd. 
Menjiruums  that  perform  their  effe&s  in  a  mechanical  manner,  it  is  necefiary, 
by  all  means,  to  confider  the  figure  of  the  folvent  Particles :  For  it  appears, 
by  the  mechanical  demonftrations  of  the  Geometricians,  that  mechanical  adlions 
depend  principally  upon  the  figure  of  the  adting  Bodies.  For  a  Body,  remain¬ 
ing  perfedlly  the  fame  in  all  other  refpedls,  but  only  changing  its  figure,  be¬ 
comes  fit  to  perform  a  great  many  things,  which  it  was  not  capable  of  before. 

This  I  generally  explain  by  this  fimple  Example.  Take  an  ounce  of  Steel, 
and  form  it  into  a  Sphere,  a  Cube,  a  Knife,  a  Lancet,  a  Polygon,  a  Dagger, 
a  Pyramid,  an  Adz,  a  Saw,  or  a  File,  and  will  it  not  in  every  one  of  thefe 
fhapes  acquire  a  new,  and  very  different  powrer  from  what  it  had  before  ? 

The  fiime  Body,  therefore,  being  varioufly  fhaped,  a<5ts  always  with  a  new 
power  upon  the  Body  which  it  is  made  ufe  of  to  difiolve.  But  by  this  means 
it  often  happens,  likewife,  that  the  capacity  of  the  Pores  become  fit  to  admit 
Solvents  of  certain  Figures,  rather  than  any  others.  And  Hence  it  feems  to 
come  to  pafs,  that  the  recipocal  vertue  betwixt  the  Solvent  and  Solvend,  is  of- 
ten  perfectly  changed  or  deftroyed,  when  either  one  or  both  have  the  figure 
of  their  furface  altered.  This,  indeed,  it  is  exceeding  difficult  to  give  an 
ocular  demonftration  of ;  as  neither  the  ultimate  Particles,  or  Pores  of  Bo¬ 
dies  can  fcarce  poflibly  be  rendered  vifible:  But  if  from  what  we  obferve  in 
larger  Bodies,  we  may  be  allowed  by  analogy  to  conclude  concerning  the 
more  minute,  we  muft  infer,  that  this  will  likewife  hold  true  in  thofe  Par¬ 
ticles  of  Bodies  which  efcape  the  diftinft  obfervation  of  our  fenfes.  Unlefs, 
perhaps,  fome  perfons  may  imagine,  that  the  folvent  Elements  are  not  chang- 
able  in  any  refpedt ;  though  this  I  think  does  not  appear  lo  probable;  as  the 
Elements  of  Bodies  feem  to  be  one  thing  ;  thofe  of  Solvents  another.  In  many, 
at  leaft,  it  looks  as  if  this  mutability  muft  be  admitted.  In  the  mean  time, 
that  a  very  efficacious  power  of  a&ing  arifes  between  Bodies,  from  the  mere 
figure  of  the  ingredient,  and  admittent,  the  illuftrious  Boyle  formerly  evinced 
by  the  inftance  of  a  Key  and  a  Lock,  in  which,  folely  from  the  fize  and  fi¬ 
gure,  there  is  produced  fuch  a  particular  power  of  afling,  as  is  peculiar  to 
thofe  two  alone.  Lienee,  therefore,  we  infer,  that  the  proportion,  like¬ 
wife,  between  the  figure  of  the  folvent  Elements,  and  the  Pores  of  the 
Body  to  be  diflolved,  is  the  occafion  of  a  great  number  of  very  particular 
clfcdts  in  thefe  merely  mechanical  folutions  ;  and  that  hence,  from  the  bulk 
and  figure  of  thefe  Particles,  the  moft  remarkable,  corporeal  changes  aic 
continually  brought  about.  L.aftly,  by  the  figure  alone  of  a  given  Body,  very 
often  are  produced  very  furprizing  effects,  depending  only  upon  that  {.'articular 
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conformation.-  If 'a  metal  Bell,  for  inftance,  is  call  into  a  proper  fhape,  how 
wonderful  are  its  operations?  Sufpend  it  freely  in  the  Air,  and  ftrike  upon  it 
only  gently  with'a  Hammer,  and  its  whole  feries  of  Circles,  quite  from  top  to 
bottom,  will  recede  from  their  circular  figure,  and  every  one  of  them  run 
through  an  infinite  number  of  Ellipfes ,  till  they  come  to  their  internal  limits, 
and  will  then  run  out  again  beyond  their  firft  circular  figure  into  elliptical  ones, 
till  they  come  to  their  external  limits,  fo  that  alternately  cutting  one  another, 
perpendicularly  to  their  diameters  in  thefe  circles,  they  defcribe  by  thefe  un¬ 
dulations  both  ellipfes  and  circles.  But  thefe  excurfions,  now,  are  exceeding 
fwift,  and  performed  reciprocally  backwards  and  forwards,  and  by  this  means 
agitating  the  Air,  produce  brilk  undulations  in  this,  likewife,  to  an  incredible 
diftance,  and  thus  propagate  founds  and  tremulous  concuflions,  by  which  alone 
very  furprizing  effects  are  wrought  upon  the  Bodies  of  Animals,  Vegetables, 
and  Fofills.  And  all  thefe  changes  depend  intirely  upon  the  formation  of  the 
Bell.  The  following  Experiments,  likewife,  are  ufually  referr’d  hither,  in 
which  it  is  fuppofed  the  figure  of  the  Solvent  is  altered,  with  refpedt  to  that 
of  its  Solvend.  Take  an  ounce  of  the  choiceft  Oil  of  Vitriol,  and  drop  into 
it  gradually  fix  times  as  much  of  the  purefi:  Alcohol  of  Wine,  prepared 
without  any  Alcali,  fhaking  the  Glafs  afcer  every  drop.  Digeft  thefe  for  a 
confiderable  time  in  a  tall  Vefiel  accurately  clofed,  and  then  very  cautioufly 
diftill  them  till  the  mixture  begins  to  grow  black.  When  you  obferve  this, 
fix  on  another  clean  Receiver,  and  patiently  and  prudently  urge  it  with  a  very 
foft  Fire;  and  there  will  rife  in  this  gentle  Heat  a  fuffocating,  fulphureous 
Phlegm,  that  excites  coughing  moft  violently,  and  with  it  a  fweet,  fragrant, 
volatile  Oil  of  Vitriol,  weighing  almoft  fix  drachms,  which  muff  be  carefully 
fecured.  Hoffman.  ObfrPhyf.  Chem.  If  this,  now,  prepared  in  this  manner, 
is  poured  upon  Iron,  it  produces  very  different  effe<5fs  from  what  we  obferve 
from  mixing  this  Metal  with  native  Oil  of  Vitriol.  The  fame,  likewife,  is 
true  of  the  ftrongeft  Spirit  of  Nitre,  made  fweet  according  to  art  with  three 
times  as  much  Alcohol,  and  then  put  upon  Iron.  Nay,  and  that  the  purefi 
Spirit  of  Salt,  edulcorated  in  this  manner,  will  notdiffolve  Gold,  but  will  take 
away  its  colour,  was  long  ago  obferved  by  the  great  Boyle.  The  fame  fweet 
Spirit  of  Nitre,  too,  will  no  longer  diffolve  Silver,  though  before  it  corroded 
it  fo  greedily.  Thefe  Phenomena,  now,  Authors  of  note  have  afcribed  to  an 
alteration  in  the  figure  of  the  corroding  Elements ;  for  whether  you  impute 
it  to  the  combination  with  the  Alcohol,  or  the  diftillation,  or  both  toge¬ 
ther,  the  form  of  the  corrodents,  certainly,  will  be  always  changed. 

The  Third.  But  whilft  we  are  confidering  thefe  merely  mechanical  folutions,  there  feems 
to  be  ftill  a  third  caufe,  which  may  very  much  concur  towards  the  activity  of 
the  Solvent ;  and  that  is,  to  fuppofe  the  ultimate  Elements  of  the  Menflruum 
to  be  endued  with  a  proper  rigidity,  and  to  be  able  to  infinuate  themfelves 
in  fuch  a  manner  into  the  Pores  of  the  Body  to  be  diffolved,  that  one  part 
may  be  fixed  in  it,  whilft  the  other  ftands  out  above  the  Surface.  For  if 
we  imagine  this  to  happen  all  over  the  porous  Surface,  and  thus  con¬ 
ceive  it  to  be  grown  rough  with  thefe  Sptcula ,  which  are  thus  inferred 
but  are  not  able  to  proceed  any  farther  ;  then  if  a  motion  is  excited  in  the 
Menftruum ,  the  agitated  particles  will  ftrike  upon  the  exteriour  parts  of  thefe 
Wedges,  and  that,  every  moment  in  various  dire&ions.  Hence,  then,  muft 
oeceffarily  a  rife  in  thefe  particles  a  power  of  cleaving  and  dividing  afunder  the 
i  Corpufcles 
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Corpufcles  of  the  Solvend ;  as  we  fee  timber  cleft  to  pieces  by  the  affiftance 
of  Wedges.  And  that  this,  now,  is  the  cafe  in  Menftruums ,  is  certainly 
exceeding  probable  ;  efpecially  if  we  confider,  that  in  thefe  folutions  thofe 
furfaces  that  were  fmooth  before,  almoft  always  grow  rough  and  unequal. 

And  indeed  in  mechanical  folutions,  this  third  caufe  feems  to  be  the 
moft  efficacious ;  as  we  can  clearly  conceive  of  the  adtive  power  of  thofe  < 

inierted,  and  varioufly  agitated  Wedges  ;  as  the  ultimate  Elements  of  the  Sol¬ 
vent  are  infinitely  numerous ;  and  as  the  Pores  of  the  Solvend  are  diftributed 
through  every  point  of  its  Surface,  as  appears  evidently  from  the  finenefs  of 
the  Particles  when  they  come  to  be  feparated. 

Laftly,  a  fourth  caufe  that  promotes  mechanical  Solutions,  is  Fire,  For  this  Thcfcurffi* 
it  is  that  principally  agitates,  applies,  and  renews  the  application  of  the  fol- 
vent  Particles,  whenever  thefe  happen  to  be  qualified  in  the  manner  above- 
explained.  This  it  is  that,  by  its  concurrence,  puts  the  whole  in  adtion;  with¬ 
out  this  the  three  other  caufes  would  be  intirely  without  effedt.  A  Wedge 
though  it  is  fixed  into  a  piece  of  Oak,  has  no  manner  of  efficacy  towards 
cleaving  it  afunder,  if  the  external  percuffion  of  the  Beetle  is  not  fuperadded. 

And  thus,  tho*  the  Elements  of  the  Solvent,  in  fize,  rigidity,  figure,  weight, 
and  elafticity,  are  perfedtly  fuited  to  the  pores,  refiftance,  and  hardnefs  of 
the  Body  to  be  difiolved  ;  though  they  are  brought  into  contadt  with  it ;  tho* 
they  have  one  of  their  extremities  fixed  into  it,  whilft  the  other  part  ftands 
out  above  the  Surface  •,  I  fay,  though  all  thefe  circumftances  concur  together, 
they  will  be  able  to  induce  no  change  upon  the  Solvend,  unlefs  the  adtive 
percuffion  of  Fire  comes  in  to  their  affiftance.  Nor  does  Fire  only  adt  thus 
diredtly  upon  thefe  Menftruums ,  but  it  affifts  them,  likewife,  as  it  puts  in  mo¬ 
tion  and  agitates  the  Air,  which  preftes  upon  them  with  a  prodigious  weight, 
and  thus  applies  their  Particles  to  one  another,  by  which  concuffion  it  pro¬ 
duces  an  attrition  upon  the  furfaces  of  the  Bodies  to  be  diffolved.  And  hence 
the  elafticity,  weight,  and  agitation  of  the  Air  excited  by  Fire,  affifts,  like¬ 
wife,  the  powers  abovementioned  ;  as  does  alfo  concuffion  and  attrition.  This 
then.  Gentlemen,  is  all  that  pure  Mechanics  can  furnifh  us  with,  that  I  know 
of  towards  underftanding  the  adtions  of  Menftruums.  This  fome  Gentlemen, 
of  great  authority,  have  thought  fufficient  to  explain  all  the  Phenomena,  that 
have  ever  been  obferved  in  their  Operations.  But,  with  fubmiffion,  though 
we  are  ready  to  acknowledge,  that  in  all  the  adtions  of  every  kind  of  Men - 
Jtruum  whatever,  all  thefe  mechanical  powers  are  prefent,  and  do  affift  and 
co-operate ;  yet  ftill  we  cannot  for  this  reafon  allow,  that  they  alone,  without 
the  concurrence  of  any  other  caufe,  are  capable  of  perfedting  the  whole  Ope¬ 
ration. 

Nay,  on  the  contrary,  we  take  the  liberty  to  affert,  that  it  very  feldom  hap*  Mechanical 
pens,  that  any  Menftruum  whatfoever  adts  with  all  its  energy,  by  the  affiftance  ^°0rc^°f* 
of  thefe  caufes  alone.  And  this  we  think  is  fo  evident  to  an  unprejudiced  ent. 
inquirer,  that  the  incomparable  Newton  was  obliged,  from  the  observations 
he  had  made,  to  add  fome  others  of  a  quite  different  nature.  But  that  the 
Geometricians  may  not  charge  us  with  afferting  this  rafhly,  and  without  fuffi¬ 
cient  grounds,  let  us  examine  the  matter  a  little  deliberately.  When  a  Body,  then, 
is  immerfed,  and  is  at  reft  in  a  Fluid,  endued  only  with  mere  mechanical  pro¬ 
perties,  and  this  Body  has  no  power,  with  regard  to  this  Liquid,  but  a  common 
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mechanical  one,  what  mechanical  Operation  will  then  naturally  follow  ?  Why 
the  fluid  Matter  being  at  reft,  will,  from  its  weight,  and  the  fubtlety  of  its 
parts,  furround  and  comprefs  both  the  external  furface  of  the  Body,  and  the 
internal  one  of  the  Pores,  which  it  is  capable  of  penetrating  into.  And  hence, 
according  to  the  laws  of  Hydroftatics,  the  confequence  will  be  nothing  more 
than  a  bare  comprefiion  of  the  parts,  without  any  divifion,  or  fo  much  as  the 
leaft  alteration  of  its  figure  •,  unlefs  the  Body  fhould  happen  to  be  foft,  and 
yield  but  little  refiftance,  and  at  the  fame  time  fhould  have  its  Pores  full  of 
a  Fluid  lighter  than  the  furrounding  one,  and  capable  of  being  condenfed 
or  expell’d  *,  for  then,  the  Mafs  being  condenfed,  would  have  its  figure, 
bulk,  and  fpecific  gravity  altered,  and  by  this  means  would  rather  come  to 
a  more  fettled  ftate  of  reft,  and  cohefion,  than  to  one  of  diffolution.  But 
fuppofe,  now,  that  by  the  application  of  Fire,  the  Elements  of  the  Menjlru - 
um  were  put  in  agitation,  why  then,  too,  if  both  the  Fluid  and  Body  immerfed, 
conlidered  feparately,  are  homogeneous,  the  eflfedt  of  the  Menftruum  will  be 
pretty  nearly  the  fame  ;  for  the  Fire  afling  equably  upon  all  the  Elements  of 
the  Fluid  together,  will  ftill  continue  to  prefs  the  Body  equally  on  all  fides. 
When  it  is  raifed,  indeed,  to  fuch  a  degree,  as  to  make  the  Fluid  boil,  and 
produce  thofe  unequal  and  explofive  motions  that  are  the  confequence  of  it, 
it  may  then,  by  thefe  irregular  percuflions,  rub  off  fomewhat  from  the  fur- 
face  of  the  Body,  efpecially  if  any  Particles  happen  to  ftand  out  above  the 
reft.  But  this,  now,  of  how  little  confequence  it  can  be  of  in  the  Solutions 
we  daily  fee  performed  by  Menjiruums ,  every  body  that  knows  any  thing  of 
the  matter  muft  eafily  conceive;  efpecially  if  we  confider,  that  Hartfhorn  will 
not  be  fo  much  diffolved  by  being  boiled  for  a  long  time  in  Water,  in  which 
it  is  every  way  furrounded,  as  it  will  by  being  fufpended  in  fuch  a  manner, 
as  to  be  expofed  to  its  Vapour  ;  as  the  alchemiftical  folution  of  Hartfhorn 
evinces.  But  then  let  me  caution  you,  that  if  any  Matter  contained  in  the 
Pores  of  the  Solvend  fhould  be  dilated  by  the  Fire,  difploded  in  Bubbles,  and  fo 
break  through  the  inclofures  where  it  was  confined,  and  thus  divide  the  Body, 
this  folution  muft  not  be  afcribed  to  the  mechanical  adtion  of  th z  Menftruum,  but 
to  the  rarefying  force  of  the  Fire  a&ing  upon  this  elaftic  Matter.  Whilft  I 
have  ferioufly  weighed  all  thefe  things,  I  have  frequently  doubted  with  my- 
felf,  whether  the  Air  itfelf,  in  which  are  Oils,  Salts,  and  Spirits,  or  any  other 
Menftruum ,  whether  fluid  or  folid,  ever  operates  in  their  folutions  of  Bodies 
by  pure  mechanical  Principles-,  efpecially  confidering  that  they  them fe Ives  are 
fcarcely  ever  Ample  and  perfectly  pure:  And  upon  examination  I  have  found, 
that  there  are  intermixed  with  them  all  various  parts  of  different  powers,  which 
have  their  proper  and  peculiar  vertues,  by  which  they  attract,  repel,  and  change 
Bodies  after  various  manners.  Whoever,  therefore,  afcribes  more  to  a  mecha¬ 
nical  power  than  the  All- wife  Creator  has  allotted  to  it,  is  certainly  in  the  wrong: 
This,  as  every  thing  elfe  has  its  proper  limits,  within  which  if  wre  keep,  we 
fhall  a£t  wifely,  and  may  fo  far  fafely  make  ufe  gf  this  caufe  for  explaining  the 
Operations  of  the  Chemical  Art.  Thefe  then,  Gentlemen,  are  my  fentiments 
upon  this  head  ;  which  the  love  of  truth  has  drawn  from  me.  How  diftant 
thefe  are  from  the  charge  that  has  been  publickly  fixed  upon  me,  that  I  pre¬ 
tend  to  explain  all  chemical  Operations  by  mechanical  Principles,  you  your- 
felves  are  judges.  This  certainly  is  impofing  upon  the  World,  and  imputing  to 
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me  what  is  vaftly  different  from  my  way  of  thinking,  and  what  I  conftantly 
oppofe,  as,  I  believe,  there  is  no  man  living  lefs  pleafed  with  this  opinion  than 
myfelf. 

Having  thus,  then,  difpatched  the  Doflrine  of  Menftruums  that  a<5t  by  a  of  Matjha. 
mechanical  power,  I  come  now  to  examine  thofe  which  execute  their  office  “y ,  p^rticui 
by  fome  particular  vertue,  and  do  not  operate  by  any  of  thofe  qualities  with  Ur  venue, 
which  the  Author  of  Nature  has  endued  Bodies  in  general.  And  thefe, 
in  reality,  are  fo  numerous,  that  there  are  fcarce  any  that  do  not  come  under 
this  head.  It  will  be  neceffary,  therefore,  to  digeft  this  vaft  multitude  into 
certain  Claffes,  prefixing  to  each  of  them  fome  diftinguiffiing  character,  to 
which  they  may  be  reduced.  And  this  method  will  have  this  evident  advantage, 
that  it  will  both  affift  the  memory,  and  give  us  an  opportunity  of  referring 
any  new  ones,  that  may  be  found  out,  to  fome  that  were  known  before,  and 
thus,  from  the  affinity  of  their  nature,  eafily  underftanding  the  force  of  their 
adtion. 


Of  Water  and  Watery  Menstruum  s. 

In  the  firft  place,  then,  I  ffiall  treat  of  Water,  and  watery  Menftruums  *,  which 
will  make  up  the  firft  Clafs. 

Water,  then,  congealed  with  Cold,  being  mixed  with  dry  or  fluid  Salts,  ice  aAf<A 
volatile  or  fixed  alcalious  ones,  volatile  or  fixed  acid  ones,  and  compound 
ones,  as  alfo  with  fermented  vegetable  Spirits,  both  diflolves,  and  is  diflblved  ; 
and  in  this  fenle,  therefore,  why  may  it  not  be  referred  to  folid  Menftruums? 

This  it  does  in  the  moft  intenfe  cold,  and  always  by  this  means  excite  a  geater 
degree  of  it.  See  p.  97.  and  following,  where  this  affair  has  been  handled 
already,  and  therefore  may  be  here  properly  omitted. 

The  proper  diffolving  adion  of  Water,  however,  ftridly  fo  called,  begins  But  rather 
then,  when  this  Element  continuing  ftill  in  a  ftate  of  fluidity,  is  in  the  very  wh?n  'lt  h  3 
next  degree  to  freezing.  This,  therefore,  according  to  our  former  obfervations  Fluld> 
will  be,  when  Fahrenheit' s  Thermometer  ftands  at  about  33  degrees  ;  for 
then  a  hoar-froft  begins  to  be  formed  in  the  Air.  But  that  great  Mathemati¬ 
cian  Romer ,  during  the  feverity  of  the  Winter  1709,  is  faid  to  have  obferved 
at  *  Gedannm  the  fame  Thermometer,  of  which  he  himfelf  was  the  firft  in¬ 
ventor,  fall  from  the  freezing  point  33  to  the  degree  1  ;  and  confequently  the 
Cold  had  then  increafed  32  degrees  beyond  a  freezing  one.  But  as  this  place 
is  in  40  degrees  North  Latitude,  and  therefore  50  degrees  from  the  North 
Pole  *,  as  the  cold  always  grows  greater  and  greater,  the  nearer  you  approach 
to  the  Pole  ;  and  as  no  body  has  ever  yet  been  able  to  get  thither,  the  ex- 
ceffivenefs  of  the  Cold  proving  fatal  long  before  one  can  come  near  it  :  Hence 
vve  certainly  know,  that  the  Cold  about  the  Pole  muft  be  greater  than  any 
that  has  ever  yet  been  obferved,  though  to  what  degree  it  rifes  there  it  is 
not  poffible  to  determine. 

This,  however,  which  is  fufficient  for  our  prefent  purpofe,  we  may  be  ab-  jtsforce 
folutely  fure  of,  that  through  the  whole  extent  of  Cold,  from  the  degree  32  fcrentindif- 
to  thofe  unknown  limits,  pure  Water  can  never  perform  the  office  of  a  liquid  ofHeatf^63 

*  If  our  Author  means  Dantzick  here,  which  is  the  only  place  that  I  know  of  that  this  word  fignifies, 
that  lies  in  about  the  latitude  54,  and,  confequently,  but  36  degrees  from  the  Pole :  This  does  not  at 


all,  however,  invalidate  the  force  of  the  argument. 
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Menjtruum .  But  as  Water,  now,  by  the  application  of  Fire  to  it,  may  be 
heated  to  214  degrees;  hence  its  adlion,  as  it  depends  upon  Fire,  may  be  fo 
far  increafed,  but  no  farther,  fo  long  as  it  is  upon  the  furface  of  our  Earth, 
and  expofed  to  the  open  Air  ;  for  under  thefe  circumftances  it  is  not  poftible 
to  give  it  any  greater  degree  of  Heat.  If  we  remember,  however,  that  Wa¬ 
ter  is  capable  of  receiving  fo  much  more  Fire  into  it,  as  it  is  compreffed  with 
a  greater  weight  of  the  Atmofphere,  then  we  may  clearly  conceive,  that  the 
power  of  Water,  when  increafed  by  Fire,  in  the  deepeft  receffes  of  the  Earth, 
may  be  fo  immenfly  great,  that  its  diffolving  force  thus  augmented  may  be 
greater  than  that  of  any  other  Menjtruum  that  we  are  here  acquainted  with. 
But  be  this  as  it  will,  this  we  are  fure  of,  that  Water  with  us,  as  Water, 
has  its  diffolving  power  confined  within  32  and  214  degrees  of  Heat. 

Sat  limited.  To  the  very  great  happinefs,  therefore,  of  the  prefent  age,  we  are  able  to 
meafure  the  power  of  Fire  upon  this  firft  Menjtruum.  And  here  it  is  very  en¬ 
tertaining  to  take  a  view  of  the  various  methods  of  Nature’s  working  in 
thefe  different  degrees  of  Heat ;  for  in  many  folutions  performed  by  Water, 
its  diffolving  power  increafes  in  proportion  to  the  Heat  to  which  it  is  expof¬ 
ed,  and  remits,  and  grows  lefs  again,  as  that  is  diminifhed.  Thus  we  find,  for 
inftance,  that  Water  33  degrees  hot  will  contain  a  certain  quantity  of  Sea  Salt 
diffolved  in  it,  which,  thus  refiding  in  it,  will  prevent  its  being  frozen  with 
that  degree  of  Cold,  in  which  pure  Water  begins  to  be  congealed  ;  for  the 
interpofed  Salt  feems  to  hinder  the  Surfaces  of  the  Particles  of  Water  com¬ 
ing  into  contact  with  one  another:  But  if  the  Cold  comes  to  be  increafed  much 
above  the  degree  in  which  pure  Water  freezes,  then  the  fait  Water  likewife 
begins  to  be  reduced  into  a  lefs  fpace,  and  the  Salt,  being  preffed  out  by  the 
contra&ed  Water,  begins  to  colled:  itfelf  into  little  chryftalline  Grains  at  the 
bottom  of  the  Veffel.  And  if  afterwards  the  Cold  grows  gradually  fharper 
and  fharper,  the  Water  will  by  degrees  difeharge  more  and  more  Salt,  till  at 
laft,  being  pretty  nearly  freed  from  it,  it  will  be  intirely  converted  into  Ice: 
And  here,  in  every  degree  of  this  increafing  Cold,  there  will  be  more  Salt  fe- 
parated  from  the  Water  than  there  was  before.  On  the  contrary,  now,  if  in 
Water  33  degrees  hot  you  diffolve  as  much  Salt  as  ever  it  will  take  up,  and 
then  increafe  the  Fire  till  you  make  it  boil,  throwing  in  a  few  grains  of 
Salt  upon  every  new  degree  of  Flea t,  you  will  then  find,  that  it  will  gradually 
diffolve  more  and  more  Salt,  till  the  Brine  begins  to  boil,  but  then  will  diffolve 
no  more,  though  you  keep  it  boiling  for  a  confiderable  time.  In  the  former 
cafe  too  it  fhould  be  added,  that  Water  which  difeharges  its  Salt  by  means  of 
Cold,  and  then  freezes,  when  afterwards  it  comes  to  be  thaw’d,  will  diffolve 
again  the  fame  Sale  that  was  feparated  from  it. 

As  appears  But  that  you  may  have  ocular  demonftration  of  the  truth  of  this,  pleafe  to 
men«.P£rl*  attencl  to  following  experiments.  In  the  fir  it  place,  then,  I  take  an  ounce 
of  pure  dry  Sea  Salt  reduced  to  powder,  which  I  put  into  this  clean  glafs  che¬ 
mical  vial,  and  then  pour  3  ounces  of  clean  Water  gently  down  the  fides  of 
the  neck,  and  fet  the  Veffel  by  in  the  degree  of  Heat  which  the  Thermometer 
at  prefent  ftands  at.  In  this  other  Vial  I  have  exactly  the  fame  quantity  of  Salt 
and  Water  as  in  the  former,  and  hold  it  in  the  fame  degree  of  Heat,  but  this 
I  (hake  very  brifkly  about,  adding  now  and  then  a  fmall  quantity  of  Salt,  till 
it  won’t  diffolve  any  more.  This  third  Vial,  likewife,  is  furnifhed  with  Water 

and 
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and  Salt,  as  the  other  two.  In  this  brafs  Kettle,  now,  which  is  upon  the  Fire* 
and  has  Water  in  it,  I  put  the  fecond  Vial  which  contains  the  Water  and  Salt 
dilfolved  by  concuflion  •,  and  this  third,  which  was  not  fhook  at  all ;  and  by 
gently  increafmg  the  Fire  gradually  heat  the  Water.  You  perceive,  nowr 
evidently,  that  as  the  Heat  grows  greater  and  greater,  the  Salt  in  the  Vial  that 
was  not  (haken,  begins  to  be  more  and  more  diflolved,  and  that  much  fooner, 
and  in  a  much  greater  quantity  than  that  is  in  the  firft  Vial,  which  I  fet  by  in  the 
prefent  heat  of  the  Air:  So  that  now,  within  a  fhort  time,  the  diflolution  of  the 
Salt  in  this  vial  which  is  at  reft,  is  equally  effedled  by  the  application  of  Fire 
Co  it,  as  you  faw  it  was  before  in  the  fecond  cafe  by  fhaking  the  Veflel.  Buc 
into  this  Vial,  now,  which  has  the  Salt  difiolved  by  concuflion,  as  the  Heat 
gradually  increafes,  I  continually  throw  in  a  few  grains  more  of  Salt,  and  this  I 
continue  to  do  till  the  Water  in  the  copper  Veflel  begins  to  boil  *,  and  you  fee 
there  is  now  a  confiderable  quantity  of  Salt  diluted  in  this  Water,  befides  what 
it  could  diftolve,  when  the  Vial  was  fhaken  about,  though  it  was  agitated  very 
ftrongly.  Having  thus,  then,  thrown  into  this  Vial,  (landing  in  the  boiling 
Water,  lb  much  Salt,  that  the  Water  in  it  will  not,  in  that  degree  of  Heat, 
diftolve  the  laft  Grains  I  put  in,  I  now  take  out  the  Vial  with  its  Water  thus 
faturated  with  Salt,  by  means  of  the  Heat  of  the  boiling  Water,  and  wiping 
it  clean,  fet  it  by,  that  it  may  gradually  cool.  As  the  heat  of  the  Water, 
now,  decreafes,  the  Liquor  which  before  was  pellucid,  begins,  you  perceive, 
to  grow  opake,  and  turbid,  a  Pellicle  forms  itfelf  upon  its  Surface,  the  Salt 
is  precipitated  to  the  bottom ;  and  now  it  is  reduced  to  the  temperature  of  the 
furrounding  Atmofphere,  it  has  difcharged  almoft  as  much  Salt  as  it  had’ 
diftolved  more  in  the  Heat  of  the  boiling  Water,  than  it  had  in  the  external  Air. 

Having  thus,  then,  obferved  thefe  Experiments,  pleafe  now  to  turn  your 
eyes  to  the  firft  Vial,  which  I  fet  by  with  3  ounces  of  Water,  and  1  of  Salt.- 
And  here  you  fee  part  of  the  Salt  is  diflolved  at  the  bottom,  whilft  a  con¬ 
fiderable  part  of  it  remains  intire,  as  before.  And  that  part  which  is  thus- 
diflolved  is  not  mixed  with  the  Water,  but  continues  at  the  bottom  of  the 
Glafs,  in  form  of  a  heavy,  pinguious,  and,  as  it  were,  tenacious  Liquid  *,  and 
if  it  is  not  (hook,  will  continue  in  that  manner  for  a  long  time.  If  you  (hake 
it  about,  however,  itdiflolves  in  the  appearance  of  little  Eels,  and  becomes  dif- 
perfed  through  the  incumbent  Water,  nor  ever  feparates  from  it  again,  and  fub- 
fides  to  the  bottom.  This,  now,  being  thus  fhaken  from  the  bottom,  another 
portion  of  the  Salt  is  diflolved,  and  keeps  at  the  bottom  too  as  the  former  did*, 
till  it  is  agitated  and  mixed  with  the  Water  that  is  Ids  fait,  and  fwims  at  top 
of  it ;  and  the  operation  will  be  found  to  proceed  in  the  fame  manner,  till  al-* 
moft  all  the  Salt  that  was  put  in  is  diflolved  in  this  quantity  of  Water.  In 
order,  now,  to  make  thefe  Experiments,  you  fee  I  have  made  ufe  of  two  glafs 
Vials,  whofe  necks  are  fo  long,  that  nothing  could  exhale  from  the  Brine  in  the 
belly  of  them,  whilft  they  flood  in  the  boiling  Water  ;  which  is  neceflary 
to  be  obferved  :  And  you  took  notice,  that  I  heated  thefe  necks,  left  being, 
expofed  cold  to  the  hot  Vapour  of  the  Water,  they  (hould  fly  to  pieces. 

If  you  pleafe,  now,  we  will  take  a  view  of  fome  of  the  Phenomena  which  coroiiane* 
offer  themfelves  to  our  obfervation  in  thefe  Ample  Experiments,  and  which  de-  Jleb"“dedur 
fcrve  to  be  properly  confidered.  ii.  Then  it  appears  hence,  that  neither'1 
die  Particles  of  the  Salt*,  or  the  Water,  are  any  ways  changed  in  this  Operation*. 
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bat  that  they  are  only  fo  united  together,  that  the  Water  is  now  come  into 
contact  with  the  Salt,  in  the  fame  manner  as  the  Elements  of  the  Salt  and 
the  Water,  feparately  confidered,  were  in  contact  with  one  another  ;  which  kind 
of  folution  is  called  mere  mixture.  2.  That  the  Heat,  in  proportion  to  its 
Strength,  increafes  the  mixing  power  in  fuch  a  manner  that  both  the  Solution 
is  performed  quicker,  and  a  greater  quantity  of  Salt  is  diflolved  in  the  fame 
quantity  of  Water ;  and  this  is  conftantly  the  cafe,  fo  long  as  the  Water  is 
capable  of  admitting  any  farther  degrees  of  Heat.  3.  That  aqueous  Menjiru- 
ums ,  which  are  perfedly  faturated  with  Salt,  if  they  are  afterwards  expofed  to 
a  greater  degree  of  Cold,  grow  turbid,  and  depofice  fomefaline  Corpufcles  ;  but 
upon  being  reftored  to  their  former  Heat,  recover  their  tranfparency,  and  dif- 
folve  again  the  Salt  they  had  difcharged.  4.  That  the  Water  is  condenfed 
by  Cold,  and  the  Salt  dilfolved  in  it  compared  into  chryftals,  which  melt 
again  upon  the  return  of  the  Heat.  And  this  is  true,  to  fuch  a  degree, 
that  even  Oil  of  Vitriol  itfelf,  that  is  perfectly  dephlegmated,  will  continue 
fluid  in  a  Veflel  accurately  flopp’d,  but  by  an  increafe  of  Cold  will  be  con¬ 
denfed  into  a  folid  Mafs,  which  in  a  warm  Air  will  diffolve  again  fpontaneoufly. 
5.  That  boiling  Water,  when  it  is  thoroughly  faturated  with  Salt,  is  heavier 
than  that  which  is  pure.  Hence  it  comes  to  pafs,  that  this  Brine,  whilft  it 
is  boiling  on  the  Fire,  appears  by  the  Thermometer  to  be  hotter  than  Ample 
boiling  Water.  And  hence,  if  a  glafs  Veflel,  with  this  Brine  included,  is  fet 
in  boiling  Water,  the  Brine  can  never  be  made  to  boil  by  the  heat  of  that 
Water,  but  requires  a  greater  degree  of  Heat  before  it  will  difcover  any  Agns 
of  ebullition;  tho’  if  pure  Water  was  thus  put  in  boiling  Water,  that  likewife 
would  boil  immediately,  as  you  have  had  the  pleafure  of  feeing.  6.  So  far, 
therefore,  the  caufe  by  which  Water  is  a  folvent  Menfiruum ,  is  Fire*-  of  which 
being  deprived,  it  ceafes  to  adb  The  truth  of  this,  conglaciation  evidently 
evinces  ;  for  this  beginning  at  the  degree  32,  and  defcending  72  degrees 
lower  (p.  100)  the  Cold  through  all  the  degrees  of  that  decreafing  Heat 
more  eflicacioufly  expell’d  almoft  all  kinds  of  Salts  diflolved  in  the  Water,  and 
that  to  fuch  a  degree,  that  even  Spirit  of  Nitre  itfelf  became  concreted  into 
icy  Glebes.  Hence,  then,  we  evidently  demonftrate,  that  as  Cold  gradually 
increafes,  it  in  proportion  feparates  Salt  more  accurately  from  Water,  andexpells 
it  perfectly  when  it  comes  to  be  thoroughly  frozen.  The  fame  cold  too  deprives 
Water  of  the  power  of  diflolving  Alcohol  ;  for  in  the  Winter  of  the  Year 
1729,  I  expofed  Ale,  Wine,  Vinegar,  and  Brine,  in  large  flat  Veflels,  to 
that  fevere  Cold,  and  the  Froft  reduced  almoft  all  the  Water  of  thefe  Liquors 
into  a  foft,  fpongy  kind  of  Ice,  and  united  the  ftrong,  generous  Spirits  into 
one  Liquid  ;  fo  that  piercing  the  icy  Cruft,  one  might  pour  out  a  fragrant, 
and  very  fapid  Liquor,  now  feparated  from  the  Water,  with  which  it  was 
before  diluted.  And  the  more  intenfly  the  Cold  was  increafed,  this  feparation 
was  conftantly  fo  much  the  greater.  Cold,  therefore,  deprives  Water  of  that 
property  of  a  Menftruum  by  which  it  diflolves  Alcohol  and  acid  Salts. 
And  it  is  exceeding  probable,  that  the  greateft  Cold,  poflible  in  nature,  would 
condenfe  Water  into  fuch  a  Body,  as  vyould  have  no  diflolving  power  at  all  ; 
but  luch  a  Cold  as  this  we  are  not  acquainted  with.  7.  Hence  we  fee,  feventhly, 
that  the  proper  power  of  Water,  by  which  it  is  capable  of  diflolving  Salts, 
01  any  other  Bodies,  and  keeping  them  diflolved  in  it,,  and  united  with  it,  is 
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not  of  itfelf  fufficient  for  this  purpofe,  but  abfolutely  requires  the  atfiftance 
of  Fire  to  be  able  to  retain  them  in  a  ftateof  foiution.  8  What  has  been  de¬ 
livered,  if  it  is  applied  to  the  animal  Fluids,  the  human  in  particular,  will 
be  of  excellent  fervice  to  us,  tho*  it  is  but  very  little  attended  to.  For  among 
all  the  Fluids  that  are  obferved  in  a  found  Body,  Water  is  the  principal,  and 
much  the  greateft  in  quantity,  and  is  always  found  intermixed  with  every  one 
of  them  without  exception.  In  this,  therefore,  the  Elements  of  all  the  other 
animal  Humours  are  diffolved,  and  circulate  together  with  it,  and  are  kept 
by  it  in  a  proper  Fate  of  fluidity.  And  hence  does  it  not  evidently  appear, 
what  furprizing  alterations  this  Water,  which  is  fo  obnoxious  to  Cold  and  Heat, 
muft  induce  upon  thefe  Humours?  Examine  the  Blood  drawn  out  of  the  Veins, 
and  how  wonderfully  do  you  find  it  changed  from  itfelf  by  only  being  ex- 
pofed  to  a  gradually  increafing  Cold  ?  Obferve  this  Urine,  which  was  made 
but  a  few  hours  ago  by  a  healthy  man  that  was  faffing,  and  yet  you  fee,  in 
this  cold  feafon,  it  has  already  depofited  a  thick  fediment  at  the  bottom  of 
the  Urinal.  But  pleafe  to  attend,  now,  whilfb  I  gradually  heat  this  Water 
over  the  Fire ;  and  you  perceive  it  diffolves  the  Faces  that  were  feparated  from 
it,  and  that  in  a  fhort  time  it  becomes  juft  the  fame  as  when  it  was  made. 

Hence,  therefore,  let  us  learn,  what  confiderable  alterations  may  be  brought 
about  in  the  living  Body,  by  the  variation  of  the  heat  of  the  Water  con¬ 
tained  in  it.  And  whilft  we  are  upon  this  head,  I  can  hardly  help  abfolutely 
inferring,  that  the  diffolving  Power  which  Water  has  as  a  Menjtruum ,  always 
increafes  exactly  in  proportion  to  the  augmented  Heat,  till  it  comes  to  a  ftate 
of  ebullition  :  This  all  the  Obfervations  we  have  propofed  confirm  the  truth  of. 

But  how  dangerous  is  it,  to  pleafe  one’s  felf  with  generals  in  Phyficks,  to  The  pows/ 
recede  ever  fo  little  from  Experiment,  or  too  haftily  to  come  to  conclufions?  watcTiari 
For  there  are  other  Experiments,  and  thofe  not  a  few,  which  would  induce  ous. 
one  to  believe,  that  the  diffolving  power  of  Water  decreafes  in  proportion  as 
its  Heat  increafes  *,  an  undeniable  demonftration  of  which  I  fhall  now  exhibit 
to  you.  In  this  Urinal  I  have  fome  clean  Water  warm’d  to  the  heat  of  the 
human  Body.  Into  this  I  throw  thefe  Balls  made  of  wheaten  flower,  work’d  with 
Water  into  a  foft,  tenacious  Pafte  *,  and  don’t  you  obferve  how  they  melt, 
are  diluted,  diffolved  and  mixed  with  the  Water,  and  render  it  turbid  ?  Into 
this  other  Urinal,  now,  which  ftands  over  the  Fire,  and  in  which  the  Water 
boils,  I  put  fome  more  of  the  fame  Balls  j  and  thefe  you  perceive  do  not  dif- 
folve,  but  on  the  contrary,  though  they  are  thrown  about  by  the  force  of 
the  boiling  Water,  grow  hard,  nor  have  any  of  their  Corpufcles  beaten  off. 

But  again,  with  this  Water,  warm’d  as  before,  I  mix  the  white  of  anew-laid  Egg  5 
and  you  fee  it  diffolves,  and  when  it  is  diluted  in  the  Water,  difappears:  But 
now  as  I  make  the  Water  gradually  hotter  and  hotter,  it  begins,  you  perceive, 
by  the  Heat  of  this  Water  now  in  a  greater  motion,  to  be  formed  into 
fibrous  concretions,  and  at  laft  grows  totally  hard.  Here,  therefore,  you  have 
an  ocular  demonftration,  that  upon  increafing  the  Heat  from  one  certain 
point,  the  white  of  an  Egg  begins  to  harden,  and  grows  continually  harder 
and  harder  ;  and  yet,  from  a  certain  limit  of  Cold,  to  that  degree  of  Heat  in 
which  the  coagulation  firft  appears,  upon  every  frefh  addition  of  Pleat,  it  is 
more  and  more  diluted.  The*fame  thing  holds  true  in  Dough,  our  Blood,  and 
that  of  other  Animals, 
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Hence,  therefore,  we  rauft  reduce  into  Clafifes  ihofe  Bodies  which  are  always 
certainly  difiblved  by  Water,  in  every  degree  of  Heat  that  can  be  communi¬ 
cated  to  it.  Of  this  kind,  then,  are  i.  AW  Sal  Gems,  Fountain  Salt,  Sea  Salt, 
•Nitre,  and  Sal-Ammoniac ,  as  well  the  Cyenaican  and  JEgyptian,  as  the  facti¬ 
ous.  2.  All  pure,  volatile,  alcaline  Salts,  whether  fpontaneoufly  produced  by 
putrefa&ion,  or  artificially  procured  by  diftillation,  from  Animals,  or  Vege¬ 
tables.  3.  Every  kind  of  fixed  alcaline  Salts  prepared  from  Vegetables  by 
burning  them.  4.  All  forts  of  acid  Salts  that  are  naturally  generated,  either  in 
the  vegetable,  or  foflil  kingdom.  And  to  thefe  we  muft  add  all  vegetable  Acids, 
procured  by  a  proper  fermentation,  when  by  this  fermentation  there  is  a  pro- 
du&ion  of  Spirits,  and  particularly  when  by  a  double  fermentation  thofe  Spirits 
are  prepared,  which  are  commonly  called  Vinegar.  And  again,  hither  muft  be 
reduced  thofe  Acids,  which  by  diftillation  are  procured  from  moft  kinds  of 
Woods,  hard  and  ponderous  ones  in  particular,  as  Oak,  Guaiacum ,  SafTafras, 
and  the  like  ;  as  Jikewife  all  Vinegars,  which,  by  diftillation,  have  acquired 
the  name  of  diftilled  Vinegars.  The  condenfed  Vapour,  too,  of  burning  Sul¬ 
phur  belongs  properly  to  this  Clafs ;  as  well  as  that  Acid  which  by  a  very  ftrong 
Fire  is  drawn  from  Alum,  Vitriol,  Nitre,  Sal-Gem ,  and  Common  and  Fountain 
Salt.  5.  Compound  Salts,  artificially  produced  by  combining  together  alcalious 
and  acid  Salts  to  a  perfect  faturation.  And  thefe  are  very  numerous,  on  ac¬ 
count  of  the  variety  of  the  fixed,  volatile  Alcali's,  the  great  number  of  vege¬ 
table  and  foflil  Acids,  and  the  diverfity  even  of  thofe  of  the  fame  kind.  But 
though  all  thefe,  now,  thus  prepared,  will  diflolve  in  Water,  yet  let  me  cau¬ 
tion  you,  that  among  thefe,  that  which  goes  by  the  name  of  vitriolated  Tar¬ 
tar  is  diflolved  by  it  with  the  moft  difficulty,  and  will  very  quickly  again  har¬ 
den  in  it  into  a  folid  form.  6.  Thofe  Angular  and  furprizing  Salts,  the  Borax’s, 
may  likewife  be  diluted  in  Water,  but  not  eafily,  and  not  without  a  large  quan¬ 
tity  of  Water,  and  a  ftrong  Heat  continued  a  good  while  •,  and  hence,  if  either 
the  Water  is  lefiened,  or  the  Heat  abates,  they  prefently  form  themfelves  again 
into  folid  Maffes.  7.  Native,  vegetable  Salts,  produced  from  their  Juices,  by 
dilution,  filtration,  infpiflation,  and  then  letting  them  ftand  a  good  while  quiet, 
as  the  efiential  Salt,  as  it  is  called,  of  forrel,  and  others  ;  all  which  are  fo  eafily 
dififoluble  in  Water,  that  they  can  fcarcely  be  kept  from  melting  of  themfelves. 
8.  And  laftly,  the  Salts  of  Vegetables,  which  are  generated  from  Wine,  or 
the  Juices  of  Plants  perfectly  fermented  and  depurated,  adhere  to  the  Cafks, 
and  go  by  the  name  of  Tartars.  Thefe,  if  they  are  pure  and  hard  enough, 
will  continue  dry  in  the  Air,  nor  will  diflolve  in  their  own  Wines.  In  Water 
they  are  diluted  with  difficulty,  not  without  a  great  Heat,  and  twenty  times 
their  weight  of  Water-,  and  as  foon  as  ever  either  the  quantity  of  Water,  or 
the  Heat  neceflary  to  keep  it  boiling  is  diminiffied,  they  immediately  run  into 
little  folid  Glebes.  But  except  Borax,  Nitre,  Tartar,  and  vitriolated  Tartar, 
all  the  other  Salts  will  not  only  diflolve  in  Water,  but  are  in  their  nature  fo  averfe 
to  being  kept  dry,  that  they  even  run  with  the  Water  they  attract  out  of  the  com¬ 
mon  Air  j  the  pure  acid  Salts,  and  the  volatile  and  fixed  Alcaline  readieft  of 
all.  As  for  the  acid  ones,  certainly,  it  is  exceeding  difficult  to  exhibit  them 
pure  and  dry,  nor  can  it  be  done,  except  when  it  is  vaftly  cold.  And  when  you 
•take  fixed  alcalious  Salts  out  of  a  melting  Fire,  if  they  are  expofed  even  to 
a  dry  Air,  as  foon  as  ever  their  Heat  abates  a  little,  they  immediately  grow 
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damp  with  the  moifture  they  draw  out  of  it.  Hence,  therefore,  it  evidently 
appears,  that  thefe  Salts  have  a  fecret  power  of  attracting  Water  into  their 
dry  and  bibulous  Subftance.  In  the  aCtion  therefore  of  Water,  by  which  it  di¬ 
lutes  thefe  Salts,  there  are  two  Powers,  which  ought  carefully  to  be  diftinguifh- 
ed  from  one  another,  confpiring  together,  one  of  which  diffolves,  the  other  at¬ 
tracts,  and  both  in  conjunction  make  up  the  efficacy  of  an  aqueous  Men- 
Jlruum.  Here,  however,  we  mud  not  omit  taking  notice,  that  there  are  fome 
Salts,  which  when  they  are  alone,  are  vaftly  greedy  of  Water,  and  yet  when 
they  are  combin’d  together  form  a  third,  which  admits  it  with  a  great  deal 
of  difficulty.  What,  for  inftance,  attracts  Water  more  greedily  than  Oil  of 
Vitriol  •,  or  what  parts  with  its  Water  harder  than  the  Alcali  of  Tartar  ? 

And  yet  if  you  accurately  mix  thefe  two  together  in  fuch  a  proportion,  that 
the  Compofition  ffiall  by  no  fign  diftinguifh  itfelf  to  be  either  acid  or  alca- 
line,  you  will  then  have  a  dry  Salt  that  will  difiolve  in  Water  but  flowly. 

The  fame  thing  is  obferved  to  hold  true  in  other  faturated  Salts,  thus  pro¬ 
duced  by  combination,  tho*  perhaps  in  a  fomewhat  lefs  degree.  But  farther, 
in  order  to  the  perfeCt  Solution  of  all  thefe  Salts,  there  is  required  a  certain 
proportion  of  Water,  which  if  you  do  not  keep  up  to,  there  will  be  fome  Salt 
remaining  undiffolv’d  at  the  bottom.  And  when  Water,  in  a  certain  degree 
of  Heat,  is  fo  thoroughly  faturated  with  any  particular  Salt,  that  it  will  not 
difiolve  any  more  of  it,  yet  this  Lixivium,  thus  impregnated,  will  in  the  fame 
temperature  take  in  fome  other  Salt  of  a  different  nature.  Thus,  for  inftance, 
if  you  put  Sea-Salt  into  Water  that  is  faturated  with  Nitre,  you  will  find  the 
Water  will  difiolve  a  great  part  of  it,  tho*  it  would  admit  no  more  of  the  Ni¬ 
tre.  And  even  then,  when  it  is  thus  faturated  with  thefe  two,  you  may  af¬ 
terwards  add  Sal-Ammoniac  with  the  fame  fuccefs. 

In  the  fecond  place  Water,  as  a  Menjlruum ,  diffolves  all  thofe  Bodies,  which  secondly, 
from  the  large  mixture  of  fome  Salt  in  them,  are  called  faline.  All  thefe  con-  faline  sub- 
tain  one  of  the  Salts  abovementioned,  which  makes  up  the  greateft  part  ftance5‘ 
of  them,  being  intimately  united  with  fome  other  parts,  which  are  nei¬ 
ther  Salts,  nor  of  a  faline  nature,  but  belong  to  fome  other  clafs  of  Bo¬ 
dies.  To  this  Itind  we  may  reduce  ;  i.  All  natural  Sapo's  of  Plants,  which 
we  have  before  taken  notice  of  and  explain’d.  Of  this  fort  we  there  told  you, 
are  the  ripe  juices  of  all  kinds  of  fummer  fruits  whatever  ;  in  all  which  the 
Water,  Oil,  Salt,  and  Spirit  of  the  Vegetables,  are  moft  accurately  mixed 
and  concreted  together,  and  all  which  are  readily  dififolv’d  in  Water.  (See  p. 

59.)  2.  Some  fingular  concreted  juices,  different  from  the  former,  which  are 

generated,  and  brought  to  perfection  in  fome  particular  part  of  the  Plant.  Pulp 
of  Cafiia,  Manna,  Honies,  and  Sugars,  are  referr’d  hither.  Thefe,  indeed, 
may  in  fome  meafure  be  reckon’d  among  the  former,  tho*  they  differ  in  the 
marks  juft  mention’d,  and  evidently  contain  lefs  Water.  They  are  Sapo's 9 
however,  abounding  in  an  Oil  and  Salt  compounded  together  ;  and  hence  they 
are  capable  of  being  perfectly  diluted  with  Water  ;  even  the  Gums  themfelves 
not  excepted.  3.  The  more  liquid  juices  of  Vegetables,  which  circulate  in 
their  proper  Veffels  through  every  part  of  them.  Of  this  fort  are  the  Fluids 
that  run  from  the  incifions  made  in  the  Birch,  Walnut-tree,  and  Vine  in  the 
fpring  feafon.  All  thefe,  of  which  in  different  Plants  there  is  great  variety, 
are  Sapo's  too  diluted  with  a  great  deal  of  Water  5  and  hence  are  thoroughly 
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difpofed  for  a  farther  diffolution  in  an  aqueous  Menjlruum.  4.  All  the  hu¬ 
mours  of  Animals  hitherto  obferved,  are  very  eafily  diffolved  in  Water,  ex¬ 
cept  the  fat  alone.  None  of  thefe  native  Humours,  however,  are  more  greedy 
of  Water  than  the  Bile,  as  I  learnt  formerly,  when  I  endeavoured,  with  a  gen¬ 
tle  Heat,  to  infpiffate  fome  of  it  frefh  taken  out  of  an  Animal,  in  order  to 
form  it  in  Pills,  and  render  it  fit  for  keeping.  But  what  was  the  confequence? 
Why  the  Mafs  fpontaneoufiy  diflolv’d  in  the  Air.  5.  All  Soaps  made  of  an 
exprefs’d  vegetable  Oil,  a  fix’d  vegetable  Alcali,  and  the  igneous  part  of 
Quick- Lime,  mix’d  together  by  the  help  of  boiling  Water,  and  then  by  a 
proper  cobtion  infpiffated  into  one  Mafs  pretty  clofely  concreted  together.  As 
likewife  thofe  Soaps  which  are  prepared  from  diftilled  vegetable  Oils,  compound¬ 
ed  with  a  very  acrid  igneous  Alcali,  very  dry,  and  very  hot,  made  likewife 
with  the  fharpeft  ftony  quick  Lime:  Thefe  are  made  by  fitnply  mixing  thefe 
Subftances  together,  and  then  expofing  them  in  a  low  place  to  the  open  Air. 
To  this  head,  likewife,  belong  thofe  very  choice  Soaps  prepared  in  a  more  cu¬ 
rious  manner,  from  the  pureft  diftilled  Oil  united  with  a  fimple  volatile  alca- 
line  Salt,  without  the  admixture  of  any  Water,  and  perfected  by  a  gentle, 
cautious,  fecret,  repeated  Sublimation,  which  then  produces  a  moft  excellent 
Medicine.  And  laftly,  thofe  artificial  Soaps  the  moft  fubtil  of  all,  made  by 
a  proper  combination  of  the  moft  perfebt  Alcohol,  with  an  exceeding  pure  vo¬ 
latile  alcaline  Salt.  Thefe,  if  they  are  manag’d  in  a  proper  manner,  are  chang¬ 
ed  into  a  very  volatile,  faline,  faponaceous,  fulphureous  Snow,  which  generally, 
tho’  improperly,  is  called  the  Off  a  Helmontiana ,  by  Raymund  Lully ,  (Spiritus 
Vini  acualus  Sale- Ammoniaco)  Spirit  of  Wine  (harpened  with  Sal-Ammoniac.  To 
which  likewife  we  may  refer  one  more,  which  they  prepared  from  Alcohol, 
and  Tartar  intimately  united  together,  by  fome  method  which  was  kept  a  fe¬ 
cret.  In  all  thefe  Soaps,  Chemiftry  is  continually  finding  out  fome  new,  and 
very  efficacious  Menfiruums ,  which  are  ufed  very  fafely  to  excellent  purpofe 
in  the  healing  Art.  Now  this  is  particularly  remarkable  in  thefe,  that  tho* 
Oils,  when  they  are  alone,  won’t  admit  of  a  union  with  Water,  yet  they  will 
be  difiolv’d  by  it  when  they  are  thus  combin’d  with  Salts.  Salts,  when  they 
are  by  themfelves,  attrabf  Water  ;  and  fo  they  do  Oils.  Hence,  therefore,  we 
learn  the  methods  by  which  Oils  may  be  diluted  in  pure  Water.  6.  To  thefe 
faline  Bodies  may  be  referr’d,  fixthly,  with  regard  to  an  aqueous  Menjlruum , 
Vitriols  as  the  Chemift  calls  them,  or  Chryftals,  which  are  generated,  when 
the  Solvent  Salts,  Acids  in  particular,  divide  Metals  into  their  fmalleft  Par¬ 
ticles,  and  adhering  to  them  very  tenacioufly,  become  concreted  with  them  in¬ 
to  lictle  Glebes,  which  are  intirely  difioluble  in  Water,  without  any  Faces  re¬ 
maining,  fo  long  as  they  retain  this  true  vitriolic  form.  Of  this  kind  are  the 
Magefteries,  Sugars,  Salts,  and  Vitriols,  as  they  are  called,  of  Gold,  Silver, 
Lead,  Mercury,  Iron,  Copper,  and  Tin,  whilft  they  continue  compounded 
of  the  acid  Solvent,  the  Water,  and  the  Particles  of  the  Metals  mixed  together 
in  fuch  a  proportion,  that  they  remain  clear  and  pellucid,  like  Glafs,  or 
Chryftal.  The  greater  quantity  now  of  the  folvent  Acid  is  added  to  the  Me¬ 
tal  formed  into  Vitriol,  the  eafier  always  will  it  afterwards  be  diluted  in  Wa¬ 
ter.  But  if  the  Water  is  diffipated  from  the  Vitriol  by  a  gentle  Heat,  fo  as 
to  render  the  Glebules  opake,  then  the  metalline  Particles  prefently  difpofe 
themfelves  in  fuch  a  manner,  that  they  will  not  be  fo  eafily  diffolved  in  Wa¬ 
ter 
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ter  as  they  were  before.  Nay,  if  you  continue  to  dry  thefe  ChryftaJs  in  this 
manner,  they  will  at  lafb  not  be  capable  of  Solution  at  all,  tho’  they  will  {till 
retain  a  confiderable  part  of  their  folvent  Acid.  An  evident  inftance  of  all 
this  we  have  in  Mercury.  If  you  take  an  ounce  of  this  Fluid,  which  is  abfo- 
lutely  indiffoluble  in  Water,  diffolve  it  in  an  ounce  and  a  half  of  good  Spirit 
of  Nitre,  and  then  (lightly  infpiffate  it,  you  will  have  a  Liquor  which  you 
may  dilute  with  pure  Water  as  long  as  you  pleafe.  When  you  have  let  this 
Liquor  (land  quiet  for  fome  time,  it  will  at  the  bottom  (hoot  into  Chryftals, 
which  are  exceeding  cauftic,  whitifh,  and  femi-pellucid,  and  will  diffolve, 
inftantly,  and  totally,  in  Water.  Dry  thefe  now  into  a  white,  yellow,  red, 
fcarlet  Powder,  and  then  Water  will  not  intirely  diffolve  them.  In  this  refpeCf, 
therefore.  Water  diffolves  thofe  Metals  no  further  than  with  regard  only  to 
the  Acid  that  adheres  to  the  metalline  Surfaces  *,  and  for  this  reafon,  the  Wa¬ 
ter  immediatly  lets  go  the  Metals  as  foon  as  ever  they  are  by  any  means  de¬ 
prived  of  their  Acid.  Hence  Metals,  when  they  are  diffolved  in  Acids,  and 
then  plentifully  diluted  with  Water,  may  be  rendered  potable,  be  received  into 
the  human  Body,  be  there  mixed  with  its  Fluids,  and  aCt  upon  its  Solids,  and 
by  this  means  bring  about  thofe  effects  which  it  is  able  to  perform  upon  ei¬ 
ther  of  them.  And  the  effeCts,  indeed,  of  thefe,  are  frequently  obferved  to 
be  very  confiderable  j  as  by  their  acid  and  metalline  quality  they  aCt  upon  both 
thefe  parts  very  powerfully.  This  efficacy,  however,  remains  no  longer  than 
whilft  they  continue  in  this  fluid  form  •,  but  as  this  depends  chiefly  upon  the  adhe- 
ringAcid,  when  that  is  remov’d,  their  potability  or  mifcibility  is  deftroy’dlikewife, 
and  they  are  converted  into  a  Calx ,  and  Powder.  Hence,  then,  we  underftand, 
how  long  medicinal  vitriolic  Waters  continue  efficacious,  viz.  fo  long  as  a 
folvent  Salt  is  able  to  keep  the  diffolved  Metal  diluted  and  fuftain’d  in  a  large 
quantity  of  Water  •,  for  as  foon  as  by  the  inactivity  or  poornefs  of  the  Salt, 
they  come  to  depoflte  an  Ocre,  they  immediately  grow  flat  and  good  for  no¬ 
thing.  What  now  has  been  faid  of  the  aCtion  of  an  Acid,  with  regard  to 
W^ater,  will  hold  goodlikewife  in  Metals  diffolved  in  alcalious  Salts  ;  as  Cop¬ 
per,  for  inflance,  when  it  is  diffolv’d  in  a  ftrong  Spirit  of  Sal-Ammoniac,  gives 
a  violet  TinCture,  but  being  again  deprived  of  its  Salt,  is  wonderfully  chang’d, 
and  turn’d  into  a  dirty  Powder.  The  fame  thing,  likewife,  is  obferved  in  thofe 
Solutions,  which  are  performed  upon  Metals  by  native  or  compound  Salts. 
Thus  Sal-Ammoniac ,  or  Sea-Salt,  will  by  certain  methods  diffolve  Metals  in 
fuch  a  manner,  that  they  will  afterwards  fuffer  themfelves  to  be  diluted  with 
Water:  And  fo  long  thefe  likewife  are  capable  of  producing  a  great  many  ef¬ 
fects  in  the  human  Body,  but  in  fuch  a  manner,  that  here  too  their  aCtion  is 
limited  particularly  to  their  folubility  in  Water.  But  as  in  every  other  part  of 
Natural  Philofophy,  fo  here  likewife,  it  is  very  difficult  to  lay  down  a  gene¬ 
ral  rule  that  will  in  all  cafes  be  found  to  hold  good  :  For  the  Solution  of 
Antimony,  made  with  the  itrongeft  Spirit  of  Sea-Salt  which  adheres  to  the 
corroflve  Sublimate  of  Mercury,  called  Butter  of  Antimony,  is  thoroughly  fa- 
turated  with  an  Acid ;  and  hence,  according  to  the  DoClrine  laid  down,  one 
would  be  apt  to  imagine,  that  it  might  be  eafily  diffolv’d  in  Water  ;  whereas, 
we  find  on  the  contrary,  that  if  you  pour  Water  upon  it, -the  antimonial  part 
turns  immediately  into  an  exceeding  white  Calx,  which  being  fufed  wick  a 

ftrong 


423 


424  Elements  of  Chemistry,  Part  II. 

ftrong  Fire,  produces  a  very  beautiful  Regulus  of  Antimony,  which  cannot  be 
diffolved  in  Water  by  any  Art  whatfoever. 

tereftrfai  But  t0  Proceec^  t0  thofe  Bodies  which  are  purely  terreftrial.  Thefe  likewife. 
Bodies  dif-  if  they  are  firft  corroded  by  Acids,  may  be  perfe&Iy  diluted  in  Water,  and 
foived  in  jje  there  fo  concealed,  that  the  whole  Liquor  (hall  appear  perfedly  pellucid ; 
and  hence  thefe  too  are  capable  of  operating  in  this  form.  Take  Chalk,  for 
inftance,  when  it  is  plentifully  corroded  by  an  Acid,  and  you  may  dilute  it 
in  Water  at  pleafure.  And,  indeed,  I  fcarce  know  any  Earth  that  may  not 
be  diffolved  in  fome  Acid  or  other,  and  under  this  change  impofe  upon  our 
Senfes.  Hence,  therefore,  we  may  conclude,  how  little  we  can  judge  of  the 
purity  of  Water,  with  refpecl  to  any  Earth  that  may  be  contained  in  it,  purely 
from  its  perfeft  tranfparency  :  Nay,  the  true  ultimate  Earths,  produced  from 
the  Bones,  Flefh,  Shells,  and  other  parts  of  Animals,  maybe  thus  d  idol  ved  in 
Acids ;  and  therefore,  all  thefe  too,  may,  in  this  fenfe,  be  fo  far  diluted  in 
Water  itfelf,  and  afterwards,  by  various  methods,  be  recovered  from  it 
again. 

Not  AicaiiV  But  tho’  earthy  Subftances,  when  they  are  thus  corroded  by  Acids  become 
by  this  means  diffoluble  in  Water,  yet  we  fee  on  the  contrary,  that  when  they 
are  intimately  united  with  Alcali’s,  they  are  no  ways  capable  of  this  Solution. 
This  we  fee  evidently  in  Glafs,  which  is  compounded  of  an  Earth  and  an 
Alcali  intimately  blended  together,  whofe  union  the  clofer  it  is,  the  lefs  will0 
Water  be  able  to  affedt  them.  What  a  vaft  difference  do  we  here  find  then  in 
Earth,  with  regard  to  its  Solution  by  Water,  as  it  is  corroded  by  one  of 
thefe  Salts,  or  the  other?  Alcali’s  diffolve  it  more  fubtily  into  a  fix’d,  pellu¬ 
cid,  very  hard  Subftance,  which  fo  powerfully  refills  the  diffolving  power 
of  Water,  that  there  is  no  Subftance,  which  in  this  refpedr,  exceeds  it.  It  ap¬ 
pears  to  me,  however,  ftill  more  furprizing,  that  the  very  fubtil,  volatile,  al- 
caline  Salts  of  Animals,  fhould  by  their  union  with  an  Earth,  form  a  Mafs 
that  will  bear  the  adion  of  boiling  Water  without  being  diffolved  :  But  the 
Stone  that  is  generated  in  Animals  is  fuch  a  Body,  confiding  of  thefe  Princi¬ 
ples,  and  an  Oil  combined  together.  This,,  to  the  great  unhappinefs  of  many 
poor  creatures,  in  whatever  part  of  the  Body  it  happens  to  be  formed,  is  capa¬ 
ble  of  propagating  itfelf,  and  increafing  in  its  magnitude  ;  for  it  has  a  power  of 
abforbing  and  uniting  to  its  Mafs,  a  Matter  fimilar  to  itfelf,  from  thofe  animal 
Humours  which  are  neareft  to  putrefadion,  as  the  Bile,  and  the  Urine,  in 
which  the  Salts  become  almoft  alcalious  ;  and  thefe  again  lay  hold  of  the 
fine  Particles  of  Earth  that  are  abraded  from  the  human  Body  in  the  courfe 
of  circulation,  and  thus  by  affociating  with  them,  produce  new  ftony  Ele¬ 
ments,  and  thus  continually  increafe  the  terrible  monfter. 

Hen«  we  Whilft  I.  ferioufly  now  confider  thefe  things,  I  can’t  think  but  there  appears 
jeam  the  an  evident  real'on,  why  the  All-wife  Author  of  Nature,  has  made  all  the  Ele- 
mtSlwS-  mentsof  Animals,  a  very  few  excepted,  of  the  acefcent  kind  :  For  the  acid 
onofAni-  Salts,  by  this  means,  predominating  in  the  Stomach,  difpofe  the  Nutriment 
+IDa,*,  to  a  much  happier  Solution  than  the  contrary  wou’d  •,  as  the  hard  parts  of  the 
Food  for  their  cohefion  depend  principally  upon  an  Earth,  and  hence  wou’d 
by  alcalious  Salts  be  reduced  with  more  difficulty  into  a  liquid  Chyle.  But 
as  foon  as  ever  now  the  Chyle  is  prepared,  and  from  this  there  is  a  matter  to 
be  feparated,  that  is  proper  for  the  formation  of  the  Solids,  then  this  acefcent 
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quality,  neceffary  before  in  the  Chyle,  is  intirely  altered,  and  the  Salts  become 
of  an  alcalefcent  nature,  which,  uniting  with  the  terreftrial  Elements  they  meet 
with,  compofe  a  Mafs  not  diffoluble  in  Water,  but  fit  to  contain  and  keep 
the  Fluids  within  their  proper  bounds.  Bones,  we  experience,  if  they  are  im¬ 
mers’d  in  alcalious  Fluids,  retain  their  firmnefs  -,  whereas,  if  they  are  kept  in 
Acids  they  grow  foft,  even  fo  far  as  to  become  flexible,  as  the  great  Ruyfch 
told  me  he  had  often  taken  notice  of  in  his  anatomical  Inquiries.  This,  it  is  cer¬ 
tain,  is  very  evident,  that  when  the  power  which  the  human  Body  has  of  convert¬ 
ing  Acids  into  Alcalefcents,  comes  to  fail,  then  the  Bones,  Cartilages,  and 
Teeth,  become  lax,  weak,  foft,  and  flexible  ;  as  in  ricketty  Children,  in  par¬ 
ticular,  falls  continually  under  every  ones  Obfervation.  Hence  may  Surgeons 
and  Phyficians  learn,  how  imprudent  it  is  to  make  ufe  of  the  (harper  Acids 
for  whitening  the  Teeth  ;  for  tho’  they  flatter  us  with  a  prelent  beauty,  yet  the 
Teeth  by  this  means  foon  grow  infenfible,  loofen,  and  drop  out.  How  much 
better,  therefore,  for  this  purpofe  are  the  milder  Lixiviums  of  fix’d  Alcali*s  well 
diluted,  by  which  the  earthy  Particles  of  the  Teeth  will  be  no  ways  injured. 

After  thefe,  Sulphurs  offer  themfelves  next  to  our  Examination,  which  tho* 
they  are  abfolutely  indifloluble  in  Water,  fo  long  as  they  are  alone,  yet  fuffer  Fourthly, 
a  perfedt  folution  in  it  when  they  are  intimately  united  with  Alcali’s.  And  nkid^kh* 
hence  again  we  may  beft  underftand  the  nature  of  fulphureous  Waters ;  for  Aicaii's. 
what  I  obferved  to  you  before  concerning  metalline  medicinal  Waters,  holds 
true  here  likewife.  But  volatile  alcaline  Salts  alfo,  can  fo  refolve  Sulphurs,  as 
to  render  them  capable  of  being  diluted  with  Water:  And  hence  it  is  evident, 
that  Water  afliffed  by  Alcali’s,  may  be  able  intirely  to  diflolve  Sulphurs. 

And  as  this  happens  often  in  thofe  Sulphurs  that  lie  intimately  concealed  within 
Metals,  and  Semi- metals,  by  this  means,  tho*  before  they  were  latent,  they 
then  come  to  light,  and  difcover  themfelves  openly.  And  hence  it  comes  to 
pafs,  that  fuch  Preparations,  which  are  trifling  to  Perfons  acquainted  with  thefe 
things,  are  fold  about  for  the  profoundeft  Arcana  :  And  in  this  manner  even 
Princes  chemfelves  have  been  impofed  upon.  Thus  we  faw  a  Liquor  prepared 
from  Antimony,  fold  under  the  grand  Title  of  a  Panacea.  A  few  drops  of 
this  taken  in  a  glafs  of  Wine,  was  immediately  to  cure  difeafes  without  any 
fenfible  effedl :  And,  indeed,  in  fome  cafes  it  was  of  fervice.  But  thefe  fecrets, 
when  they  come  to  be  known,  generally  lofe  all  their  reputation,  and  thefe 
monopolizers  no  longer  enjoy  the  gain  of  their  boafted  myfteries.  After  a  pro¬ 
per  Examination  of  the  matter,  I  found  this  to  be  the  Preparation.  Upon  na¬ 
tive  Antimony,  reduced  by  long  rubbing  to  a  very  fine  Powder,  pour  twice 
the  quantity  of  Oil  of  Tartar  per  deliquium ,  or  the  Alcaheft  of  Glauber  j  then 
digeft  them  together  in  a  tall  Bolthead  for  a  confiderable  time,  and  pretty  hot, 
and  the  liquid  Alcali  will  gradually  diflolve  the  Sulphur  that  lay  concealed  in 
the  Antimony,  and  thus  will  extract  a  red  kind  of  a  Tindture,  which  has  an 
igneous  tafte,  a  difpofition  anti-acid,  is  heating,  aperient,  diuretic,  and  diapho¬ 
retic.  But  to  confefs  ingenioufly,  one  may  at  once  have  as  good  a  Medicine, 
by  boiling  common  powder’d  Sulphur  in  a  Lixivium  of  a  fixed  acrid  alcaline  Salt ; 
as  this  Sulphur  is  perfectly  of  the  fame  nature  with  that  in  the  Antimony  •,  and  as 
the  metalline  part  of  the  Antimony  is  no  ways  affedted  by  the  Alcali.  If  you  take 
powdered  Antimony  too,  and  according  to  art  manage  it  with  an  alcaline  Spirit, 
prepared  from  Sal-Ammoniac,  you  will  thence  likewife  procure  a  golden  fulphu- 
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reous  Tin&ure,  as  formerly  the  illuflriqus  Boyle  plainly  made  appear,  that  fuch  a  one 
might  be  prepared  with  fimple  Sulphur.  But  to  what  purpofe  is  it  to  difcover 
thefe  cheats  ?  Mankind  love  to  be  deceived  ;  the  rich  frequently  don’t  value  things 
except  they  pay  for  them  ;  and  as  for  avarice,  and  extravagant  pretenfions, 
there’s  no  pretending  to  reftrain  them. 

Fifthly,  the  Thofe  Bodies,  like  wife,  that  confift  of  fo  tenacious  a  Gluten,  that  they  abfo- 

misVdir'sT  lutely  refill  the  power  of  Water,  may  nevertheless,  by  being  intimately 
united  with  either  fixed  or  volatile  Alcali’s,  be  brought  to  be  intirely  dif- 
folved  in  it  }  for  by  this  means  they  lofe  their  tenacity  fo  repugnant  to 
this  Element,  which  they  then  admit  betwixt  their  feparated  Particles.,  and  fo 
buffer  themlelves  to  be  diluted  by  it.  And  hence  we  obferve,  that  the  putrified 
Urine  of  Animals,  th zFcbccs  of  burnt  Wine,  ajl  forts  of  Soaps,  Bile,  Honey, 
Sugar,  and  the  Yolk  of  Eggs,  if  they  are  mixed  with  thefe  Bodies,  make  fuch 
an  alteration  in  them,  that  they  afterwards  become  diffoluble  in  Water ;  fo 
that  the  power  which  Water  has  of  wafhing  and  fcouring,  depends  almofl  up¬ 
on  thefe  alone.  To  this  head  belong  Oils,  Balfams,  Colophonies,  Refins,  and 
Gum-Refins,  all  which  at  laft  come  by  this  means  within  the  reach  of  the  ef¬ 
ficacy  of  Water,  tho’  they  were  perfedlly  indiffoluble  in  it  before.  Thefe 
then,  Gentlemen,  are  the  chief  things  that  occur  to  me  concerning  the  power 
of  Water,  as  a  diffolving  Menjlruum ,  that  I  can  hooeftly  deliver  to  you  as 
'  matters  of  fadl  ;  nor  do  I  know  any  thing  more  upon  this  head,  but  what 
may  be  referred  to  what  has  been  delivered.  I  am  well  enough  acquainted 
with  thofe  things,  which  the  top  Mailers  of  this  Art  have  advanced  in  their  Wri¬ 
tings  ;  but  the  love  of  truth,  and  that  integrity  which  is  thediftinguifhing  cha- 
racier  of  a  good  Man,  and  which  I  wou’d  endeavour  to  have  a  proper  regard  to, 
won’t  buffer  me  to  lay  them  before  you  as  true.  For  to  deal  honeftly  with  you,  I 
am  in  doubt  myfelf,  whether  they  have  not  attributed  more  to  their  inventions,  than 
was  really  in  them.  But  let  that  be  as  it  will,  for  my  own  part,  I  confefs  inge- 
nioufiy,  that  I  never  have  been  able  to  difcover  thofe  fingular  Arcana ,  which 
they  make  fuch  a  boafting  of.  If  you  pleafe,  however,  I’ll  juft  mention  to  you 
the  Do&rine  of  Van  Helmont  upon  this  Subject ;  and  that  afferts  plainly,  that  all 
Bodies  are  by  the  Alcahejt  alone  converted  into  a  Salt,  that  has  perfectly  the 
Weight  of  the  former  Body,  and  may  be  intirely  diflolved  in  Water.  If 
this  was  the  cafe,  it  muft  neceffarily  follow,  that  the  power  of  Water  muft 
extend  univerfally  over  all  Bodies :  Nor,  indeed,  to  thofe  who  fuppofe  that 
all  things  were  produced  from  Water,  is  it  fo  furprizing,  that  all  Bodies  what¬ 
ever  fhould  be  refolved  into  Water,  Fire  alone  excepted,  which,  perhaps,  for 
that  very  reafon,  they  fuppofe  not  to  be  corporeal.  I  obferved  to  you,  in¬ 
deed,  myfelf,  when  I  was  explaining  the  mechanical  power  of  Water  in  So¬ 
lutions,  that  this,  tho’  of  fo  exceeding  fofc  a  nature,  if  it  falls  from  high, 
will  in  time  divide  every  kind  of  Body  whatever  into  exceeding  fmall  Particles  ; 
but  that  thefe,  when  thus  feparated  by  the  motion  of  the  Water,  continued  af¬ 
terwards  mixed  with  it,  I  cou’d  never  underftand.  I  mentioned  likewife 
what  Monfieur  Hotnberg ,  a  Gentleman  of  uncommon  afiiduity,  and  undoubt¬ 
ed  veracity,  has  told  us  concerning  Water’s  diffolving  all  forts  of  Metals  by 
being  rubbed  with  them  :  But  I  cautioned  you  at  the  fame  time,  that  the  Air 
had  a  free  communication  with  them,  which  always  makes  an  addition  of  al- 
moft  every  kind  of  Salt,  efpecially  in  the  Laboratories  of  the  Chemifts.  For 
my  own  part,  Water  fee  ms  to  me  to  furnifh  only  a  Vehicle  for  the  Elements 
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of  Bodies,  by  which  they  may  be  capable  of  entering  into  Animals  and  Vege¬ 
tables,  and  there  be  mixed  and  applied,  and  bring  about  whatever  is  neceffi- 
ry,  either  for  the  fupport  of  their  life,  or  increafe  of  their  magnitude:  If  this 
alone  is  wanting,  the  whole  remains  a  dry  unaCtive  Mafs.  And  this  feems  to 
be  the  extent  of  its  power. 

The  DoCtrine,  then,  ofWater,  as  a  Solvent,  being  thus  laid  down,  it  will  Aqueou* 
be  necefiary  to  fay  very  little  of  watery  Menftruums  ;  as  it  would  be  almoft  MenPuumu 
only  repeating  the  fame  things  over  again,  A  few  Obfervations,  however, 
which  perhaps  deferve  to  be  taken  notice  of,  I  fhall  here  fubjoin. 

Hail  falling  in  Summer  time,  after  great  Heat  and  Thunder,  and  catched  in  Hail, 
a  clean  Veffel,  has  a  different  power  from  any  other  Water  whatever  ;  for  this, 
of  all  Water,  is  thepureft,  as  it  was  carried  to  a  vaft  height  in  the  Air,  was 
congealed  in  the  upper  Regions  of  the  Atmofphere,  and  thus  in  a  folid  form 
defcended  to  the  Earth. 

Snow  that  falls  in  Winter,  when  it  is  exceeding  cold,  and  there’s  no  Wind,  snow, 
if  you  colleCt  it  in  a  high  fandy  defart  place,  and  take  it  juft  from  the  top  as 
foon  as  ever  it  comes  down,  produces  the  pureft  Water  next  to  Hail. 

Dew  is  a  confufed  mixture  of  a  great  many  things  together  *,  for  in  this  Dewa 
are  aqueous,  fpirituous,  faline,  and  oily  Vapours,  and  dry  Exhalations  of  every 
kind  whatever.  And  on  this  account  it  differs  prodigioufty  from  every  other 
aqueous  Menftrnum :  For  it  is  generated  only  after  a  long  continued  Heat  has 
fcorch’d  up  the  Earth ;  and  confequently,  when  the  Rays  of  the  Sun,  by 
their  great  ftrength,  have  carried  up  into  the  Air  Particles  more  fixed  than 
thofe  of  Water,  which  afterwards,  when  the  Heat  begins  to  abate,  defcend 
again  upon  the  Surface  of  the  Earth,  Water,  Plants,  and  Animals,  and  fill 
the  dry  and  parched  ground  with  a  frefh  fupply  of  moifture.  And  hence,  as  I 
told  you  before,  the  virtues  of  it  can  fcarcely  be  determined,  or  reduced  un¬ 
der  any  head.  And  indeed  it  is  a  collection  of  fuch  different  Principles,  that 
I  don’t  wonder  many  perfons  ffiould  have  imagined  that  there  lay  concealed 
in  Dew,  the  latent  Matter  of  a  univerfal  Salt,  f  rom  which  might  be  produced 
a  Salt,  which  they  call’d  ( Congelalus  mundi  Spiritus)  The  congealed  Spirit  of  the 
World .  But  I  pafs  by  thefe  things,  to  proceed  to  the  other  Species  of  Men - 
ftruums ,  adding  nothing  more  than  this  ;one  caution,  that  the  Water  in  the 
Air  very  often  performs  the  office  of  a  Menftnmm,  where  perfons  unwarily 
imagine,  that  the  effeCts  are  owing  to  the  proper  efficacy  of  the  Air. 


Of  Oils ,  and  oily  Menftruums. 

Of  the  Character  and  Nature  of  Oils,  I  treated  before,  in  the  Hiftory  of  oik* 
Animals  and  Vegetables,  when  I  laid  before  you  the  different  parts  into  which 
their  compound  fabrick  might  be  refolved,  p.  38,  43,  and  again,  when  I  was  exa¬ 
mining  the  Pabulum  of  Fire,  p.  1 75,  208,  Oil  then,  to  beconfidered  now  properly 
as  a  Menftruum ,  is  a  fluid  Juice,  or  that  may  by  a  gentle  Heat  be  rendered  fo, 
pinguious,  inflammable  when  it  is  hot,  and  by  no  means  mifcible  with  Water. 

If  any  one  imagines,  that  Alcohol  ought  to  be  ranked  among  the  Oils, 

5tis  excepted  only  by  the  laft  property,  as  this  will  readily  enough  mix 
with  Water:  In  all  the  other  qualities  of  Oil,  it  perfectly  agrees  with  it. 

All  Oils,  now,  that  have  ever  fallen  under  our  Obfervation,  are  either  na¬ 
tive,  as  they  exift  in  the  Bodies  they  are  generated  in  j  or  are  prepared  by 
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Art,  the  chemical  one  in  particular,  and  then  are  always  changed  from  their 
natural  difpofition.  Nor  can  we  help  making  this  diftin&ion  between  them,  as  on 
account  of  their  furprizingly  different  efficacy  as  Menjiruums ,  they  are  abfo- 
lutely  diftindt  from  one  another.  Oils,  then,  or  native  oily  Juices,  are  every 
where  difcovered  as  fuch,  both  in  the  FofTil,  Animal,  and  Vegetable  Kingdoms^ 
When  Art,  which  makes  fome  alteration  in  them,  is  called  in  to  feparate  them 
from  their  proper  repofitories,  it  effedls  this,  firft  by  boiling  pinguious  Sub-> 
fiances  in  Water,  by  which  means  the  Fat  being  melted,  and  freed  from  its 
confinement,  rifes  to  the  top  of  the  Water,  and  may  be  there  colledled,  not  a 
great  deal  altered  from  its  proper  nature.  A  fecond  method  of  procuring 
them,  is  by  pounding  the  oily  Subftances  very  well,  and  then  putting  them  be¬ 
tween  two  hot  iron  Plates,  and  with  a  Prefs  preffing  out  the  Oil.  And  in  this 
cafe  too,  if  you  don’t  make  the  Plates  too  hot,  the  Oils  will  be  very  little  dif¬ 
ferent  from  the  native.  Sometimes  they  are  feparated  Iikewife  by  bare  melting 
them  ;  and  then  the  Bodies  that  abound  with  the  oily  Matter,  are  gently  tor- 
rified  with  a  proper  Fire,  by  which  means  their  Oils  and  oily  Subftances  are 
forced  out,  and  fo  colledled.  This,  in  the  Preparation  of  Pitch  from  the  Co¬ 
niferous  Trees,  is  fufficiently  evident.  Upon  this  head  the  Treatife  of  Axtius 
deferves  to  be  confulted.  Laftly,  thefe  Oils  are  drawn  from  Bodies  by  Di- 
ftillation,  and  that  either  by  carrying  them  up  by  the  help  of  Water,  or  Fire 
alone  ;  or  drawing  them  off  {per  latus)  obliquely,  as  in  the  retort ;  or  deter¬ 
mining  them  downwards,  which  is  called  per  defcenfum.. 

That  do  not  In  thefe  laft  Oils,  which  for  the  future  we  fhall  call  diftilled  Oils,  it  is  al- 
eongeIe*  moft  conftantly  obferved,  that  they  have  never  been  found  to  have  been  fro¬ 
zen  in  the  greateft  degree  of  Cold,  but  have  always  retained  their  fluidity. 
But  among  the  expreffed  Oil,  fome  have  been  obferved  to  harden  with  a  fharp 
•  Cold  into  a  folid  Mafs,  compol'ed  of  little  Spheres  united  together,  as  is  fuffici- 
ently  known  in  Oil  of  Olives,  Rape  Oil,,  and  many  more  ;  whilft  others,  as 
we  fee  in  Linfeed-Oil,  won’t  congeal  even  in  a  fevere  Froft.  With  regard 
now  to  this  remarkable  difference  in  thefe  Oils,  I  have  not,  upon  the  moft  care¬ 
ful  Examination,  been  at  all  able  to  difcover  what  fhould  be  the  caufe  of  it . 

I  refer  it  therefore  to  fome  fecret  quality,  which  we  are  forced  to  acknowledge, 
difcovers  itfelf  only  by  Experiments,  nor  can  be  reduced  to  any  known  Law. 
It  is  a  vaft  happinefs,  however,  to  mankind,  that  fuch  a  matter  fhould  have- 
this  property  of  continuing  liquid  in  a  moft  intenfe  Froft,  which  at  the  fame 
time,  by  means  of  a  Wick  once  fet  on  Fire,  is  capable  of'fupplying  us  with' 
light.  But  here  we  mull,  farther  obferve,  that  the  proper  diffolving  adlion  of 
thofe  Oils  that  will  thus  freeze,  begins  then  only,  when  they  are  in  the  very 
next  degree  to  congealing,  but  ftill  appear  in  their  liquid  form  :  As  therefore, 
fome  of  thefe  Oils  freeze  fooner  than  even  ,  Water  itfelf  ;  hence  their  diffolving' 
power  is,  with  refpedl  to  Cold,  included  within  a  narrower  compafs  than  that 
of  Water.  Thofe  Oils,  on  the  other  hand,  that  keep  fluid  in  the  greateft  na-- 
rural  Cold,  always  retain  their  diffolving  faculty.  Hence,  therefore,  it  appears- 
at  one  view,  that  it  is  knpoffible  to  fix  any  one  certain  point  of  Heat,  from 
which  the  power  of  Solution  of  all  Oils  in  common  fhall  begin  ;  tho?  this  in:  ■ 
any  one  Species  of  Oil  may  be  nearly  determined,  when  once  it  has.  been  ac¬ 
curately  obferved.  If  we  confidernow  this  property  of  Oils,  how  furprizingly* 
4q*  w.e  find,,  that  Oil  of  Linfeed,  tho’  it  retains  its  fluidity  in  the.  fevereft- 
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Froft,  has  really  at  that  time  no  more  heat  in  it,  than  the  hardeft  Ice,  or 
any  other  frozen  Oil  ? 

But  farther,  if  you  apply  Fire  to  Oil,  and  increafe  it  very  cautioufly  and  Admit  of  a 
gradually,  when  it  comes  to  a  heat  of  212  degrees,  which  is  that  of  boiling |1”Jdeal  * 
of  Water,  it  is  then  very  far  from  boiling.  Water,  now,  when  it  once  comes  to 
boil,  cannot,  by  the  application  of  the  ftrongeft  Fire,  have  any  more  heat  com¬ 
municated  to  it;  but  Oil  from  the  degree  212  grows  gradually  hotter  and  hot¬ 
ter,  and  before  it  boils  is  found  to  have  admitted  60c  degrees.  No  wonder, 
therefore,  that  boiling  Oil  fhould  be  fo  much  hotter,  and  burn  more  terribly, 
than  boiling  Water.  But  here,  too,  we  obferve,  that  all  Oils,  if  they  are  ex- 
pofed  to  the  fame  Fire,  don’t  boil  equally  foon.  Thofe,  for  inftance,  that  are 
lighter,  and  more  fubtil,  boil  eafier,  and  acquire  lefs  heat ;  whilft  others  take- 
up  more  time,  and  grow  hotter:  Thus  rectified  Oil  of  Turpentine  boils  pretty 
foon  ;  Linfeed  Oil  with  more  difficulty.  Hence,  then,  we  perceive  how  dif¬ 
ficult  it  is  to  determine  the  power  of  Off  as  a  Menjirmm  ;  for  in  Oil  of  Lin¬ 
feed,  for  inftance,  this  power  begins  at  thegreateft  degree  of  known  Cold,  and 
increafes  to  the  degree  600,  and  in  every  degree  of  increafe  it  always  acquires 
a  new  adtive  vertue,  and  that,  whether  you  apply  it  to  the  fame  Body  in  dif¬ 
ferent  degrees,  or  to  different  Bodies  in  the  fame  degree,  or  different  ones.  In' 
both  thefe  refpects,  therefore,  you  fee  there  is  an  infinite  latitude.  But  to  -> 
make  thefe  things  evident  by  ocular  demonftration, 

In  the  firft  place,  then,  you  fee  this  brafs  Kettle,  which  contains  fome  pure  This  appear* 
Rain-water.  Into  this  I  fet  three  Boltheads,  as  near  as  poffible  of  the  fame  by.  °ne  e*~ 
fize,  and  figure,  and  filled  nearly  to  the  fame  height,  one  with  Alcohol,  ano- palmc,x 
ther  with  diftilled  Oil  of  Turpentine,  and  the  third  with  Oil  of  Olives  :  And 
in  the  Water,  with  them,  I  place  one  of  Fahrenheit1  s  mercurial  Thermometers. 

I  now  apply  Fire  under  the  Kettle,  and  keep  the  Water  continually  ftirring, 
that  it  may  be  heated  as  equably  as  poffible.  The  Water  in  the  Kettle,  now,  has  at  , 
prefent  acquired  a  heat  of  175  degrees  ;  and  now  you  fee  the  Alcohol  in  the 
firft  Glafs  boils  pretty  ftrongly  ;  this,  therefore,  I  remove.  The  Water  being  . 
kept  frequently  ftirred,  and  growing  hotter  and  hotter,  has  now  arrived  to  the 
degree  213;  and  that  you  fee,  now,  boils  Jikewife ;  nor  does  the  Mercury  in 
the  Thermometer  dilate  itfelf  any  farther,  though,  as  you  obferve,  I  increafe  the 
Fire,  fo  as  to  make  the  Water  boil  very  violently.  But  the  Oil  of  Turpentine, 
now,  does  not  give  the  leaft  fign  of  any  ebullition  in  the  fecond  Glais  ;  nor 
the  Oil  of  Olives  in  the  third.  Here,  then,  you  perceive  this  furprizing  differ¬ 
ence  :  Alcohol,  though  a  very  fubtil,  inflammable  Oil,  boils  a  great  deal  fooner  r 
than  Water ;  Oil  of  Turpentine,  which  is  fo  much  lighter  than  Water,  and  : 
pretty  fubtil  too,  is  not  at  all  put  in  motion  with  the  heat  of  boiling  Water, 
though  this  Oil  is  inflammable  likewife ;  nor  has  the  boiling  Water  more 
effeft  upon  the  Oil  of  Olives:  Neither  inflammability,  therefore,  nor  levity, 
nor  volatility,  can  be  the  occafion  of  this  difference,  fince  Oil  of  Turpentine  is 
fo- volatile,  that  it  rifes  in  diftillation  with  boiling  Water. 

But  pleafe  to  attend  to  a  fecond  Experiment.  With  the  very  fame Appa-  Aootfcw|-. 
ratus  as  before,  inftead  of  Water,  I  have  put  in  the  Kettle  the  ftrongeft  Brine 
of  Sea  Salt  that  can  be  procured  by  boiling  Water.  To  this,  now,  I  apply 
Fire,  as  in  the  other  cafe,  and  keep  the  Brine  ftirring,  too,  in  the  fame  man¬ 
ner,  You  fee,  now,  here  again,  that  as  foon  as  the  Brine  comes  to  be  heat- 
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ed  to  175  degrees,  the  Alcohol  boils  as  before  ;  which  therefore  I  take  away. 
The  Thermometer  is  now  rifen  to  the  degree  218  ;  and  now  the  Brine  begins 
to  boil,  likewife ;  which,  therefore,  you  perceive  requires  5  degrees  more  to 
bring  it  to  this  ftate,  than  pure  Water.  The  Thermometer,  however,  in  this 
•cafe,  will  (till  continue  to  afeend  gradually  a  little  higher  •,  becaufe  in  this  ftrong 
ebullition  the  Water  continually  evaporates,  and  the  remaining  Liquid  of  con- 
fequence  grows  denfer,  which  at  laft  would  be  nothing  but  mere  Salt.  In  this 
Experiment,  therefore,  when  we  have  once  obferved  the  degree  of  heat  at  which 
the  Brine  begins  to  boil,  it  is  fufficient.  The  Oil  of  Turpentine,  in  the  mean 
time,  and  the  Oil  of  Olives,  difeover,  as  yet,  no  figns  of  ebullition. 

But  to  proceed  to  a  third,  which  I  fhall  perform  with  a  great  deal  of  caution. 
In  this  final  1  Vial,  the  Bulb  of  which  is  of  an  equable  capacity,  and  the  neck 
pretty  long,  I  have  put  fome  Oil  of  Turpentine,  which  fills  d-  of  the  Bulb. 
The  whole  Vial,  now,  both  Bulb  and  Neck,  I  heat  gradually  and  equably, 
left  otherwife  it  fhould  fly  when  it  comes  near  to  the  Fire.  The  Glafs,  then, 
and  Oil  being  thus  heated,  I  hold  it  over  the  clear  Coals  in  this  Chaffing- 
difh,  bringing  it  continually  nearer  and  nearer  to  the  Fire.  Are  not  you  fur- 
prized,  now,  that  it  don’c  yet  begin  to  boil?  Butobferve  it,  now  it  juft  touches 
the  Fire,  and  you  may  perceive  an  ebullition :  And  you  fee,  too,  it  don’t  boil 
gently,  but  vehemently;  and  at  the  fame  time  makes  a  confiderable  noife.  And 
though  I  have  now  removed  the  Vial  from  the  Fire,  you  obferve  the  agitation, 
noife,  and  ebullition,  continue  a  good  while  in  the  Oil,  though  both  Alcohol 
and  Water  prefently  ceafe  boiling  when  they  are  taken  off  the  Fire  :  But  you’ll 
want  to  know  what  degree  of  Heat  this  Oil  acquired  before  it  began  to  boil  : 
This  you  may  difeover  in  the  following  manner.  Take  fome  Linfeed-Oil,  in 
a  brafs  Vefiel,  place  a  mercurial  Termometer  in  it,  and  the  Vial  with  the  Oil 
of  Turpentine,  and  fet  it  over  the  Fire;  you  will  find,  then,  that  the  Oil  of 
Turpentine  in  the  Vial  will  boil  a  good  deal  fooner  than  the  Oil  of  Linfeed  in  the 
Veflel,  and  at  the  fame  time  the  Thermometer  will  indicate  the  degree,  which, 
if  I  remember  right,  I  found  to  be  560.  As  this  Oil,  now,  in  boiling  fends 
off  its  more  volatile  parts,  the  refiduum ,  which  will  be  thicker,  will  require 
prefently  a  greater  heat  to  caufe  an  ebullition.  And  this  more  difficult  ebulli¬ 
tion,  and  neceflary  communication  of  a  greater  Heat,  will  increafe  every 
moment,  in  proportion  to  the  fpiffitude  of  the  remaining  Oil.  Hence,  there¬ 
fore,  it  will  not  appear  furprizing  to  the  Phyficians,  that  thefe  thick  Oils, 
when  they  are  put  in  agitation,  produce  fuch  a  prodigious  Heat ;  which  Ob- 
fervation,  if  I  am  not  much  miftaken,  is  both  exceeding  beautiful  and  ufe- 
ful.  But  thefe  agreeable  fpeculations  carry  me  beyond  my  purpofe. 

But  to  proceed  to  a  fourth  Experiment.  I  have  here  in  this  Vial  fome 
Oil  of  fweet  Almonds  frefh  drawn,  which,  after  all  the  cautions  obferved  in 
the  former  Experiments,  I  at  laft  fet  on  the  open  Fire,  till  the  Glafs  is  ready 
to  melt  ;  and  now  you  fee  the  Oil  begins  to  boil,  not  before.  And  the  mo¬ 
tion  you  perceive  of  this  Oil,  when  it  boils,  is  quiet,  equable,  and  without 
noife,  and  continues  fo  to  the  end;  and  yet  the  Heat  of  this  is  more  than  600 
degrees. 

From  the  confideration,  now,  of  the  Latitude  in  which  Oils  will  bear  the 
1  application  and  increafe  of  Fire,  which  is  almoft  three  times  greater  than  that 
©f  boiling  Water,  we  very  eafily  perceive,  that  the  diflolving  power  of  Oil, 
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conftdered  as  it  depends  upon  Fire,  rnuft  be  proportionably  fo  much  greater  in 
Oil  than  in  Water.  For  as  mod  Oils  retain  their  fluidity  at  the  firft  degree  of 
heat  in  the  Thermometer,  in  which  Water  begins  to  freeze  at  about  33  ;  and 
as  the  compafs  of  Heat' which  Water  can  pals  through,  whilfl  fluid,  is  but 
180  degrees,  viz.  from  its  freezing  point  33,  to  that  of  its  ebullition  213, 
whereas  from  the  firft  degree  of  Linfeed  Oil’s  fluidity  to  that  in  which  it 
boils  is  at  leaft  600 :  Hence  it  evidently  appears,  that  the  poflible  power  of 
the  Fire  in  that  Oil,  is  to  the  fame  in  pure  Water,  as  10  is  to  3;  which 
what  mortal  living  could  poflibly  have  difcovered  a  priori?  But  if  we  confi- 
der  farther,  that  many  Oils,  when  they  are  infpilTuted,  will  take  in  ftill  a  good 
deal  more  Fire,  we  fee,  that  the  power  of  Fire  in  Oils  will  be  ftill  farther 
extended. 

In  the  mean  time,  however,  this  is  moft  certain,  that  if  any  of  the  parts,  The  power 
or  the  whole  Bodies  of  Animals  or  Vegetables  are  accurately  immerfed  in  Oil,  ofwarmOii 
they  will  keep  them  without  alteration,  fecure  from  diftipation,  fermentation,  E  and 
or  putrefadion  *,  and  they  may  be  preferved  in  this  manner,  though  the  heat  Vesetabie** 
of  the  Air  ftiould  be  as  great  as  has  ever  been  naturally  obferved.  Infeds,  too, 
that  are  fo  very  troublefome  in  this  particular,  will  be  kept  oft,  likewile,  by 
the  Oil  that  fwims  at  top  *,  fo  that  by  this  means  they  will  remain  intire,  as 
long  as  they  are  thus  defended.  And,  indeed,  when  thefe  fubftances  have  been 
fo  long  immerfed  in  Oil,  that  they  are  perfectly  penetrated  in  all  their  parts,, 
they  then  feem  to  have  acquired  an  almoft  incorruptible  nature,  and  may  be 
preferved  a  prodigious  while.  This  appears  evidently  in  Bodies  that  have  been 
thus  treated  ;  upon  which  principle  depends  chiefly  the  art  of  embalming  ;  of 
which  by  this  means  we  difeover  both  the  origin  and  efficacy. 

But  when  Bodies,  now,  are  fuddenly  thrown  into  boiling  Oil,  they  prefently  Theeffe.fi 
acquire  a  hard,  and  almoft  ftoney  Cruft  over  them,  which  is  of  the  fame  colour  of  boilins 
that  they  get  by  being  expofed  to  the  open  Fire,  viz.  yellow,  red,  and  at  laft  the  EL  ' 
black.  The  other  part,  in  the  mean  while,  that  lies  under  this  Cruft,  being 
agitated  by  the  prodigious  heat  of  the  ambient,  boiling  Oil,  and  having  its 
motion  at  the  fame  time  repell’d,  flopp’d,  and  as  it  were  luffocated,  is  fur- 
prizingly  altered,  concoded,  digefted,  and  maturated,  and  at  laft  grows  con- 
folidated,  and  is  exceedingly  well  fitted  for  keeping  a  long  time.  But  when 
the  fubftances,  that  are  thus  immerfed  in  Oil  boiling  hot,  are  full  of  aqueous 
Juices,  as  Flefh  or  Filh  dried  on  the  out-fide,  then  thefe  humours  being  agi¬ 
tated  under  this  Cruft,  with  more  than  a  boiling  heat,  the  parts  grow  very 
tender,  retain  all  their  juices,  and  become  exceeding  well  fitted  for  digeftion 
and  nutrition.  And  Meats  thus  prepared  too,  are  very  durable  *,  for  all  the 
principles  of  Bodies,  treated  in  this  manner,  being  intimately  united  together, 
and  helping  to  render  one  another  more  perfed,  produce  a  fubftance  fecure 
againft  any  inconvenience  from  external  caufes. 

From  what  has  been  faid,  then,  we  may  by  the  way  deduce  fome  truths,  Corollaries’* 
which  one  would  fcarcely  have  expeded.  In  the  firft  place,  then,  it  appears  d6du^ 
hence,  that  the  degree  of  heat  which  Fire  is  capable  of  communicating  to 
Bodies,  is  not  in  proportion  to  the  denfities  of  the  Bodies  heated.  Secondly, 
that  the  fame  Body,  if  it  is  gradually  rendered  denfer,  will  admit  a  greater 
quantity  of  Fire,  in  proportion  to  the  increafe  of  its  fpecific  gravity.  Thirdly, 
that  a  Body’s  being  capable  of  taking  in  a  larger  quantity  of  Fire,  does  nos 
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depend  upon  its  combuftibility.  Alcohol,  when  it  once  comes  to  boil,  admits 
no  more  Heat  or  Fire;  nothing  in  nature  is  more  combuftible  than  Alcohol; 
and  yet  there  is  no  Liquor  that  we  know  of,  which  will  not  receive  more  Heat 
than  this.  Here  again,  then,  we  fee  how  difficult  it  is  to  come  at  general 
truths;  and  that  the  true  properties  of  Bodies  muft  be  determined  by  an  ex¬ 
amination  of  the  particulars.  From  thefe  things,  then,  thus  firft  demonftrated, 
we  may  deduce  a  great  many  Corollaries,  of  which  this  is  a  remarkable  one, 
that  we  may  diffolve  fome  Metals  intimately  in  fome  forts  of  Oils,  fo  that  by 
this  means  there  (hall  arife  a  Mixture,  which  will  not  eafily  again  be  refolved 
into  its  principles.  By  this  Art  there  have  been  fome  valuable  fecrets  found 
out,  both  in  Mechanics  and  Phyfick,  which  we  could  not  want,  without  a 
good  deal  of  inconvenience. 

-tjponMe-  But  to  return  to  our  Experiments.  A  fifth,  now,  I  am  going  to  make  be- 

tais.  fore  you,  that  I  never  exhibited  in  this  manner  before.  Into  this  Vial  I  have 
put  half  an  ounce  of  Minium ,  and  now  pour  on  it  an  ounce  and  a  half  of 
Oil  of  Olives,  which,  by  fhaking,  I  mix  thoroughly  together.  And  you  fee 
I  have  made  choice  of  the  fame  fort  of  Veflel  I  made  ufe  of  and  defcribed  be¬ 
fore,  and  have  ufed  the  fame  caution  in  gradually  heating  it  at  a  diftance.  I 
jrsow  hold  the  Bulb  of  it  juft  over  the  Fire,  till  the  Oil  begins  to  boil,  and  you 
perceive,  now,  the  Liquor  is  boiling  hot,  the  powder  of  the  Minium  is  dif- 
folved,  mix’d  with  it,  and  compounded  with  it,  into  one  Mafs.  But  at  the 
•fame  time,  you  obferve,  likewife,  that  this  Mixture  was  not  effected  till 
the  Oil  was  brought  to  a  prodigious  degree  of  heat,  which  the  Minium ,  then, 
was  no  longer  able  to  refill.  Hence,  then,  we  learn  how  to  prepare  a  Balfam 
of  Metals,  and  a  Cement,  that  will  powerfully  refill  Water.  But  a  fixth, 
which  is  a  new  one,  likewife,  and  more  furprizing,  I  perform  in  this  manner. 
Into  this  Yial  I  have  put  half  an  ounce  of  Shot,  and  I  now  pour  upon  it  an 
ounce  and  a  half  of  Oil  of  Olives  ;  and,  with  the  fame  caution  as  before, 
fet  it  over  the  Fire.  Who,  now,  would  have  believed  what  we  at  prefent  fee? 
viz.  that  the  Lead  melts  and  runs,  like  Water,  at  the  bottom  of  the  Glafs, 
though  the  Oil  don’t  boil,  nor  fo  much  as  emit  any  Vapour.  Hence  you 
.fee  Glafs  is  melted  with  more  difficulty  than  Lead.  But  now,  whilft  I  hold 
it  in  a  ftronger  heat,  and  the  Oil  begins  to  boil,  you  obferve,  the  Metal  be¬ 
gins,  likewife,  to  be  dilfolved  by  it.  Glafs,  however,  you  fee,  will  not  be 
dilfolved  by  Oil,  let  it  acquire  whatever  degree  of  heat  it  is  capable  of.  Hence, 
therefore,  we  fee  why  melted  Lead  burns  lefs  violently  than  boiling  Oil;  and 
dor  this  reafon  it  will  bear  being  handled  immediately,  if  the  perlbn’s  hands 
are  incruftated  over  with  a  very  dry  Chalk.  If  any  perfon,  here,  has  a  mind 
to  imitate  this  Experiment,  let  me  warn  him  to  do  it  with  a  great  deal  of 
-caution,  or  otherwife  it  may  prove  a  very  fatal  one:  For  if  a  drop  of  Water 
fhould  any  ways  come  into  the  Vial,  it  would  all  burft  to  pieces,  with  a  vaft 
impetus ,  and  bring  the  Operator  into  imminent  danger.  Let  me  warn  you, 
likewife,  that  the  Vapours  which  arife  from  boiling  Oil  are  fometimes  of  a  wa¬ 
tery  nature,  which  being  colleded  in  the  neck  of  the  Glafs,  and  trickling 
•down  again  in  form  of  drops  of  Water,  would  occafion  the  fame  misfortune ; 
•for  Lead  in  fufion  is  vaftly  impatient  of  Water.  A  feventh  Experiment  let 
us  make  with  Tin ;  of  which  I  have  here  half  an  ounce,  mixed  with  an  ounce 
and  a  half  of  Oil  of  Olives,  which,  in  the  fame  manner  as  before,  I  fet  over 
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the  Fire.  You  fee,  now,  the  Tin  runs  like  Water  at  the  bottom  of  the  Glafs, 
and  though  I  put  it  in,  in  Filings,  it  is  colle&ed  into  one  Mafs.  You  perceive, 
likewife,  that  it  now  begins  to  be  difiolved  and  mixed  with  the  Oil.  But  eighth¬ 
ly,  and  laftly,  I  have  here  a  compofitionof  Lead  and  Tin  mixed  together  in  equal 
proportion,  whilft  they  were  in  fufion.  Of  this  Mafs  I  have  taken  half  an  ounce 
and  poured  upon  it  an  ounce  and  a  half  of  Oil  of  Olives.  I  keep  it  now 
upon  the  Fire,  as  before,  till  it  boils.  You  fee,  then,  the  metalline  Mafs  melts 
and  runs  a  great  deal  before  the  Oil  begins  to  boil,  and  fooner  than  either  the 
Tin  or  Lead  would  have  been  melted  alone.  There  are  many  more  curi¬ 
ous  things  of  this  nature,  but  I  muft  proceed  no  farther  upon  this  head,  as  I 
have  been  rather  too  prolix  already. 

Give  me  leave,  however,  juft  to  mention  a  few  things  to  you,  that  follow  Corollaries 
from  what  has  been  faid,  and  are  worth  taking  notice  of.  Firft,  then,  Oils  dedu* 
are  difpofed  to  receive  and  retain  a  great  deal  of  Fire  in  them  before  they 
thoroughly  boil.  Secondly,  there  is  not  any  one  known  Fluid  in  Nature,  to 
which  more  heat  may  be  communicated,  than  to  Oil-,  for  all  Lixiviums  and 
Oil  of  Vitriol  boil  fooner,  and  grow  lefs  hotj  Mercury,  too,  fooner  in  fome 
meafure,  or  perhaps  equally.  Thirdly,  Oils  may  be  urged  with  a  prodigious 
force  of  Fire,  before  they  will  be  difperfed  into  Vapours,  and  rife  out  of  the 
Vefiel  in  which  they  are  contained.  In  the  fourth  place.  Oils  are  capable  of 
communicating  their  heat  to  the  VelTels  in  which  they  are  boiled  ;  and  hence,  tho* 
you  may  boil  Water  in  a  leaden  or  a  tin  Vefiel,  yet  you  can’t  boil  Oil  in  the 
fame  before  they  will  melt.  Fifthly,  Oils  communicate  their  heat  to  Metals 
that  are  put  into  them.  Sixthly,  it  is  not  eafy  to  give  Oil  a  greater  degree  of 
heat  than  what  it  naturally  acquires  when  it  is  made  to  boil.  If  any  perl'on  has 
a  mind  to  increafe  this  colle&ion  of  Fire  in  Oils,  he  muft  contrive  fome  me¬ 
thod  to  comprefs  it  in  its  Vefiel,  with  a  greater  force  than  that  of  the  com¬ 
mon  Atmofphere,  and  then,  indeed,  the  heat  will  be  augmented  proportion- 
ably,  as  we  took  notice  before  in  Water  and  Air.  And  hence  we  eafily  con¬ 
ceive,  that  if  Oil,  when  in  the  deep  reGefies  of  the  Earth  it  is  comprefied  by 
avaftly  increafed  Atmofphere,  fhould  happen  there  to  meet  with  any  great  Fire,  it 
might  conceive  an  immenfe  heat.  And  if  then,  whilft  it  was  thus  prodigi- 
oufiy  hot,  it  fhould  chance  to  have  Water  break  in  upon  it,  what  Earthquakes 
might  be  hence  produced?  Without  doubt  vaftly  exceeding  all  imagination: 

May  any  thing  now  of  this  kind  poffibly  happen  in  Mount  JEtna ,  Vefuvio> 

Hecla ,  and  other  Vulcano's?  Certainly,  amongft  other  caufes,  this  deferves 
fome  regard  with  the  Philofophers.  Seventhly,  liquid  Oils  will  not  permit  a 
greater  heat  to  be  communicated  to  the  Vefiels  that  contain  them,  than  they 
a&ually  have  in  themfelves ;  and  confequently  will  prevent  Fire’s  melting  any 
Vefiel  that  requires  more  than  600  degrees  of  heat  to  eflfed:  it.  And  eighthly, 
and  laftly,  here  again  we  obferve,  that  the  wife  Author  of  Nature  has  fet  li¬ 
mits  to  Fire,  that  in  Oil,  a  Matter  vaftly  inflammable,  it  might  not  grow  in- 
fuperably  violent. 

But  farther,  in  explaining  the  difiolving  power  of  Oils,  it  is  abfolutely  ne-  oils  aft  by 
cefiary  we  fhould  add  this  confideration,  that  the  exprefled  crude  Oils  of  Ve-  their  Watcf' 
getables  always  contain  fome  Water.  This  is  evidently  feen  in  exprefs’d  Oil 
of  Almonds,  by  boiling  it  in  a  Bolthead  ;  for  then  the  watery  Vapour  that 
arifes,  being  flopp’d  upon  the  Sides  of  the  long  neck,  is  there  plainly  colled; - 
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ed  in  form  of  drops  ;  and  thefe  afterwards  running  down  again  into  the  boiling 
Oil,  produce  a  pretty  extraordinary  motion,  noile,  and  crackling  within  the 
Glafs.  Hence,  with  refpedl  to  this  latent  Water,  Oils  a<ft  differently  upon  their 
folvend  Bodies,  in  different  degrees  of  heat ;  and  the  cracklings  likewife  that 
are  produced  during  the  ebullition  make  fome  variation  in  the  folmion.  And 
for  this  reafon,  when  by  boiling  a  good  while  the  Water  is  expelled,  the  power 
of  an  oily  Menfiruum  is  confiderably  altered,  nor  diffolves  Bodies  in  the  fame 
manner  as  a  crude  one. 

And  their  But  thofe  Oils,  likewife,  befides  a  Water,  generally  contain  fome  fubtil  Salt, 
occult  Acid.  for  mofl-  part  a  volatile,  acid  one,  which  in  many  of  them  almoft  difcovers 
itfelf  by  its  Smell,  and  is  of  an  exceeding  penetrating  nature.  Thefe  Salts  ap¬ 
pear,  and  fhow  themfelves  in  form  of  acid  Spirits,  which  colledl  themfelves  to¬ 
gether  like  Water,  feparate  from  the  Oil,  nor  will  eafily  fuffer  themfelves  to 
be  mixed  with  it  again.  It  is  not  fo  eafy,  however,  to  difengage  this  Acid 
from  its  Oil ;  for  if  you  take  the  native  Oil  that  fpontaneoufly  oozes  out  of 
the  Firr,  Larch-Tree,  or  Pine,  and  gradually  melt  it  over  the  Fire,  then, 
from  the  beginning  to  the  end,  both  in  a  fmall,  and  the  greatefl  degree  of 
heat,  this  acid  Spirit  will  be  feparated  from  it ;  though  at  the  beginning, 
indeed,  with  more  eafe,  and  in  greater  quantity.  And  the  fame  thing  holds 
pretty  nearly,  more  or  lefs,  in  the  others.  f 

And  by  both  Whenever,  therefore,  the  Chemift  would  accurately  determine  the  difiolving 
together,  power  of  thefe  Oils,  he  mull  always  firft  carefully  confider,  whether  the  effect 
performed  by  the  Oil  was  not  owing  rather  to  the  Water,  or  the  Acid,  than 
to  the  proper  Oil  itfelf  ;  for  otherwife  we  may  be  liable  to  run  into  very 
greac  errors.  The  Painters  inform  us,  that  thofe  Paints  that  are  difiblved  in 
boiled  Oil,  are  much  readier  taken  in  than  thofe  that  are  mixed  with  crude, 
and  that  the  Paintings  with  the  former  dry  pretty  foon,  whereas,  thofe  Colours 
that  are  mixed  with  crude  Oil,  lofe  more  of  their  native  beauty,  and  are  a 
great  while  a  drying.  And  in  the  fame  manner,  that  particular  power, 
which  the  fofteft  Oils  are  faid  to  have,  of  difiolving  Metals  in  a  gentle  heat, 
feems  as  if  it  ought  chiefly  to  be  afcribed  to  their  latent  Acid,  and  by  no 
means  to  their  true  oily  part.  Thus,  for  example,  if  you  mix  the  fofc 
Oil  of  Olives,  with  a  very  fine  powder  of  Iron,  Brafs,  or  L.ead,  and  then  di- 
geft  them  together  for  a  good  while  in  a  gentle  heat,  part  of  the  Metal  will 
be  difiolved  and  mixed  with  the  Oil,  will  give  it  a  colour,  and  often  impregnate 
it  with  fome  remarkable  vertue.  But  to  fuppofe  this  to  be  the  real  difiolving 
power  of  Oil,  as  Oil,  is  to  extend  it  beyond  its  proper  limits;  for  when,  by  a 
continued  ebullition,  it  is  thoroughly  freed  from  this  adhering  Acid,  it  then 
retains  this  power  no  longer.  And  thus  the  Polifhers  of  Brafs  and  Iron  have 
long  obferved,  that  if  thefe  Metals,  when  they  are  polifhed,  are  expofed  to 
the  Air,  they  can’t  be  kept  from  contra&ing  Mould  and  Ruft,  by  only  rubbing 
them  with  crude  Oil,  though  they  may  be  very  well  fecured  by  boil’d, 
efpecially  if  there  is  a  little  Cerufs,  or  Lead  Ore,  boil’d  in  it,  by  which  all  its 
acidity  is  abforb’d,  and  it  is  excellently  well  fitted  to  defend  the  beauty  of 
fuch  Bodies.  And  that  there  is  in  diftilled  Oils  the  fame  Acid  the  egre¬ 
gious  Hoffman  has  demonftrated  by  an  elegant  Example,  in  his  valuable  Pby- 
ftco-Chemkal  Obfervations.  p.  56. 57.  Where,  by  rubbing  diftilled  Oil  of  Lavendtr- 
flowers,  and  diftilled  Oil  of  Turpentine,  with  Salt  of  Tartar,  he  obferves  a 
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neutral  Salt  to  be  hence  produced,  arifing  from  this  Alcali,  and  an  Acid 
drawn  out  of  the  Oils.  And  laftly,  even  a  gentle  diftillation  of  thefe  Oils, 
will  extract  fome  Salt  from  them  ;  as  we  fee  in  Oil  of  Turpentine  and  Juniper, 
which  being  treated  in  this  manner,  yield  fomething  of  an  Acid. 

And  as  for  Oil  diftilTd  from  alcalefcent,  or  putrefied  Vegetables,  or  the  a  volatile 
parts  of  any  Animal  whatever,  this  abounds  fo  plentifully  with  volatile  al- 
calineSalts,  that  thefe  are  feparated  from  them,  in  large  quantities,  by  a  gentle. 

Fire,  and  appear  in  folid  little  Glebes,  as  white  as  Snow.  If  you  would  attempt 
therefore  to  explain  the  proper  vertues  of  Oils,  you  muft  firft  carefully  free 
them  from  all  their  Salt9,  and  then,  by  examining  them  when  they  are 
pure,  you  may  be  able  to  judge  of  their  vertues  without  danger  of  miltake. 

But  before  we  treat  of  Oils  as  Menftruums ,  it  is  ft  ill  much  more  necefiary  simple  Oils 
and  ufeful,  to  confider  how  long- Oils  do  actually  continue  Oils.  And  here 
there  occur  many  furprizing  Phenomena :  For  Oils,  either  prepared  with  Wa¬ 
ter  -per  Veficam ,  or  drawn  with  a  dry  Fire  in  a  Retort,  whether  fweet- fcented, 
or  fetid,  if  they  are  cautioufly  diftilled  in  a  Retort  to  a  drynefs,  the  Vefiels 
being  kept  accurately  clofed,  they  leave  an  Earth  at  the  bottom,  gradually  lofe 
their  vifcidity,  and  grow  more  fubtil,  fluid,  and  tranfparent.  And  if  you 
repeat  this  operation  to  the  fourteenth  time,  or  oftner,  you  conftantly  have 
an  Oil  different  from  the  former,  and  every  time  fome  remainder,  till  at  laft 
you  thus  procure  a  penetrating  anodyne  Medicine,  mighty  efficacious  in  fome 
grand  difeafes  :  But  every  repetition,  likewife,  you  have  a  different  Menftru- 
um.  And  hence  Van  Helmont ,  the  Father,  in  his  Aurora  Medicines,  publiffied 
in  Dutch,  p.  1 8 8,  by  a  repeated  diftillation  of  human  Blood  with  Spirit  of 
Salt,  till  no  Fceces  remain,  thinks  he  prepares  a  diaphoretic  Medicine,  which 
like  a  Menjiruum  dififolves  all  thofe  preternatural  vifcidities  in  the  human 
Body,  which  often  give  rife  to  fatal  obftrudtions.  The  famous  Hoffman,  too,  con¬ 
firms  the  preparation  of  fuch  a  Medicine,  and  highly  extols  it  for  its  ver¬ 
tues.  01 f  Phyf.  Chem.  p.  59.  And  another  Author,  tho’  lefs  indeed  to  be 
depended  upon,  was  bold  enough  to  affert,  that  in  fuch  an  Oil  as  this  you 
have  a  univerfal  Medicine.  But  thefe  things  the  Chemifts  of  former  ages 
have  given  us  an  account  of.  And  indeed  this  is  certain,  that  from  Oils 
treated  in  this  manner,  fuch  Menjlruums  are  procured  as  have  an  excellent 
and  fcarcely  imitable  dilfolving  power.  Upon  this  head,  Raimund  Lully  and 
Ifaac  Hollandus  have  given  us  whole  procefies,  which  are  fully  enough  defcribed, 
and  deferve  confulting. 

And  laftly,  every  kind  of  thefe  Oils  contains  farther  fomething  vaftly  fub-  And  a  spin. 
til,  and  volatile,  which  refides  in  them,  but  ftill  may  be  feparated  from  mRe^or' 
them:  This  we  treated  of  formerly,  under  the  title  of  the  Spiritus  Reffor,  or 
Archceus.  This  Spirit  is  adtive,  odorous,  fapid,  the  Son  of  Fire ;  and  is  the 
true  caufe  of  incredible  effedls.  This  being  generated  in  the  Oils,  and  held 
down,  and  retained  in  them,  endues  them  with  a  Angular  vertue,  very  effica¬ 
cious,  and  fcarce  to  be  found  any  where  elfe:  And  hence,  when  it  comes  to 
be  perfectly  feparated  from  them,  it  leaves  them  vaftly  lefs  adtive,  nor 
hardly  any  longer  diftingu'ifhable  from  one  another.  And  as  from  many  of 
them  it  fpontaneoufly  exhales  with  a  gentle  heat,  it  foon  mixes  itfelf  with  the 
Air,  and  leaves  them  effete,  and  incapable  of  performing  what  they  could 
before.  Thus  then  I  have  faid  enough  of  Oils  to  enable  us  to  come  to  a 
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certainty  about  their  efteCts,  confidered  as  fimple  and  homogeneous.  And, 
indeed,  the  difiblving  power  of  pure  Oils  feems  chiefly  to  confift  in  their 
being  able  to  admit  a  prodigious  heat  into  their  fubftance,  and  communicate 
it  to  other  Bodies. 

what  true  In  place»  then.  Oils  will  mix  with  Oils  ;  moft  of  them  with  all 

oils diffoive.  others.  Some,  indeed,  there  are,  that  will  not  mix  fo  eaflly,  as  appears  in 
•  the  diftillation  of  Turpentine  and  Amber,  where  the  Oils  that  rife  in  differ¬ 
ent  degrees  of  heat,  are  found  to  be  different  in  weight,  thicknefs,  colour,  and 
fituation,  nor  fuffer  themfelves  to  be  readily  mixed  together.  The  reft  mix 
very  eaflly.  Secondly,  true  refinous  Bodies  melt,  and  are  then  fufficiently 
diflfolved  in  Oils.  As,  thirdly,  are  moft  fort  of  Gums,  efpecially  if  they 
have  any  thing  of  Refin  mixed  with  them.  Fourthly,  Oils  that  are  thicken’d, 
or,  as  they  are  called,  Balfams,  Tears,  and  Colophonies,  are  all  diluted  in 
Oils.  As,  likewife,  fifthly.  Sulphurs  themfelves,  whether  found  naturally 
in  the  Mines,  or  produced  by  Fire,  and  that  both  liquid  and  folid  ;  for  thefe  all 
fuffer  themfelves  to  be  dilfolved  by  Oil,  even  though  they  lie  concealed  in 
other  Bodies.  Thus  Antimony,  if  it  is  reduced  to  Powder,  fublimed  into 
Flowers,  and  then  boiled  with  Oil,  will  in  a  fhort  time  yield  a  thick,  red 
Balfam  of  Antimony,  arifing  only  from  the  Sulphur  of  the  Antimony,  re- 
folved  in  the  Oil,  whilft  the  reguline  part  remains  unaffected,  but  deprived 
of  its  Sulphur.  And  the  fame  thing  holds  true,  likewife,  in  other  femi- 
metals,  that  abound  with  Sulphur. 

Of  proper  fptrituous  Menftruums ,  or  Alcohol. 

Alcohol  Thofe  Alchemifts,  who  were  reckoned  among  the  Adepts,  throughout  all 
t^ic^r  Writings  make  mention  of  Spirit  of  Wine.  And  this,  when  it  was  re- 
ftruam.  duced  to  the  greateft  fubtlety,  they  made  ufe  of,  in  the  preparation  of  all  their 
other  fecret  Menjlruums.  This  is  evident  in  the  Circulatum  of  Paracelfus . 
And  for  this  reafon,  the  indefatigable  Weidenfeldius  was  induced  at  laft  to 
believe,  that  thefe  Adepts  have  plainly  enough  deferibed  all  their  Arcana , 
except  their  philofophical  Spirit  of  Wine,  which,  was  it  once  come  to  be 
known,  every  thing  would  be  fufficiently  clear.  Whether  this,  however,  be 
really  the  cafe,  I  have  reafon  to  doubt  ;  and,  indeed,  it  is  eafy  to  make  it 
appear,  that  the  Spirit  of  Wine,  which  thefe  famous  Authors  deferibe  by  its 
proper  marks,  is  the  very  fame  that  we  have  at  prefent.  This  its  fubtlety  ; 
volatility;  the  manner  of  its  preparation;  its  fragrance;  the  ftreaks  that  run 
down  in  its  diftillation  ;  its  burning  away  without  any  Water  remaining  ;  the 
burning  of  a  Cloth  wetted  with  that  Spirit  ;  its  union  with  Salt  of  Tartar; 
its  adunation  into  the  Off  a  Helmontiana ;  the  extraction  of  the  fubtil  Sulphur 
of  Animals,  Vegetables,  and  Fofiils  with  it ;  and  laftly,  its  balfamic  property 
of  preferving  Bodies,  and  fecuring  them  from  putrefaction,  abundantly  demon- 
ftrate.  Befldes  thefe  properties,  however,  that  we  find  in  our  Alcohol,  thefe  great 
men,  I  confefs,  aferibe  other  vertues  to  it,  which  at  prefent  we  are  not  able  to  dif- 
cover,  as  in  particular  its  power  of  diflolving  Salts :  But  then  it  ftill  remains  a  doubt, 
whether  this  difference  arifesfrom  our  not  knowing  the  proper  Spirit,  or  from  our 
not  knowing  fome  fecret,  but  necefiary  method  of  preparing  thefe  Salts.  Let  this, 
however,  be  as  it  will,  it  is  certain,  there  is  often  in  thofe  things  fomething 
very  furprizing.  Some  of  the  top  Matters  in  Chemiftry  have  publickly  de¬ 
clared 
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dared  in  their  Writings,  that  it  is  not  pofiible  to  unite  Alcohol  with  a  pure 
fixed  Salt;  and  no  wonder:  For  if  the  leaft  moifture  conceivable  has  infedted 
either  the  Alcohol,  or  the  Salt,  they  can  never  be  perfedtly  combined  to¬ 
gether  :  But  when  pure  Alcohol,  and  perfectly  dry  Salt  of  Tartar  are  mixed  Maybeunit- 
together,  a  faturated  tindlure  is  foon  extradfed,  and  there  is  a  true  combination  fiLTsak. 
of  the  Alcohol  and  Tartar.  For  thefe.  Reafons,  then,  we  can’t  fufficiently  in¬ 
quire  into  the  nature  of  this  Liquor,  to  which,  on  account  of  its  excellence, 
we  give  the  firft  place  among  fpirituous  Menftruums.  This  Alcohol,  then, 
is  obtained  from  nothing  but  Vegetables  ;  and  from  them,  only  by  Fermen¬ 
tation  and  Diftillation.  The  beft  is  prepared  from  Wine,  Hydromel ,  and  Malt 
Liquor.  Thefe  Liquors  themfelves,  if  they  are  thrown  upon  Fire,  put  it  out ; 
and  yet  the  Fluids  that  firft  rife  from  them  in  diftillation,  which  are  fome- 
what  pinguious,  limpid,  Tapid,  and  odorous,  and  are  then  called  Spirits,  up¬ 
on  the  application  of  Fire  to  them,  burft  into  a  Flame,  and  burn  away,  tho* 
they  are  ftill  very  readily  mixed  with  Water.  And  when  afterwards  by  pro¬ 
per  methods  the  Water  is  intirely  feparated  from  them,  they  then  become 
true  Alcohol,  which  we  defcribed  before,  when  we  treated  of  the  Pabulu?n 
of  Fire,  p.  187,  feq.  Hence  Alcohol,  upon  every  account,  feems  to  be 

an  exceeding  fubtil  vegetable  Oil,  which,  whilft  it  was  thicker,  confided  of 
Particles,  which  ftrongly  attra&ed  one  another,  collected  themfelves  into  drops, 
repell’d  Water,  and  refufed  to  be  mixed  with  it,  but  being  converted  into 
Alcohol,  have  loft  a  good  deal  both  of  their  attractive  and  repulfive  power. 

Hence  Oil  comes  to  be  called  Alcohol,  when  it  will  mix  with  Water,  and 
at  the  fame  time  will  totally  burn.  The  Oils  of  Animals  and  Vegetables, 
likewife,  may  be  altered  and  attenuated,  in  fuch  a  manner,  by  a  perfect 
putrefaction,  as  to  be  become  fo  fubtil  and  volatile,  as  to  take  Fire,  whilft 
they  are  difperfed  in  the  Air.  Nay,  and  by  repeated  diftillation,  thofe  Oils, 
in  particular,  come  to  be  fo  exceeding  fine,  that  they  will  bear  in  fome 
meafure  to  be  diluted  with  Water,  though  nor  fo  readily  as  the  former 
Spirits.  Before,  now,  we  can  pretend  to  give  any  account  of  the  diflolv- 
ing  power  of  thefe  Spirits,  we  muft  firft  determine  what  this  Spirit  is  :  For 
the  common  Spirit  of  Wine,  we  know,  confifts  of  a  good  deal  of  Water, 
a  liquid,  volatile,  acid  Salt,  a  difagreeable  Oil,  and  Alcohol:  Redtified  Spirit 
of  Wine  contains  lefs  Water,  the  fame  volatile  acid  Spirit  as  before,  lefs  of 
the  naufeous  Oil,  and  more  Alcohol:  Ferfedt  Alcohol,  prepared  by  itfelf,  is 
compofed  of  Alcohol,  and  fomething  ftill  of  a  liquid  Acid  :  This  Alcohol, 
once  drawn  off  gently  by  diftillation,  from  a  fixed  alcalious  Salt,  becomes 
perfectly  pure.  No  body,  therefore,  concerning  thefe  things,  fhould  pronounce 
too  rafhly. 

1.  Pure  Alcohol  diftolves  Water,  and  is  diftolved  by  it ;  as  likewife  all  aqueous  what  Bodies 
Fluids.  2.  And  hence  all  Wines,  of  what  fort  foever.  3.  All  fpirituous,  fer-  itdifr°lv€8* 
mented  Acids ;  of  which  kind  are  all  forts  of  Vinegars.  4.  All  pure  Oils. 

5.  All  true  vegetable  Refins.  6.  Gum-Refins  for  the  moft:  part.  7.  Pure 
volatile  alcaline  Salts.  8.  Fixed  alcaline  ones,  when  they  are  perfedtly  dry. 

9.  Moft  Sapo's.  10.  Sulphurs,  diftolved  and  opened  in  alcalious  Salts. 

But  native,  compound  Salts  it  does  not  affedt,  as  Sea  Sait,  Nitre,  and  Sal-  whatnot. 
Ammoniac ;  nor  pure  Earth  ;  nor  Sulphur  ;  nor  Mercury,  Metals,  Semi-metals, 

Gemms,  or  Stones. 

Of 
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Of  the  Menjlruums  called  Spirituous ,  both  Ale  aline  and  Acid. 

A  great  many  of  the  Chemifts  have  referred  two  forts  of  Menjlruums  to  the 
oily  and  fpirituous  ones,  which  ought  rather  to  be  placed  amongft  the  faline, 
or  the  compound.  And  this  happened,  becaufe  they  almoft  always  had  fome 
appearance  of  oilynefs,  and  at  the  fame  time  were  generally  found  to  be  vola¬ 
tile,  liquid,  and  very  fubtil.  Under  this  name  of  Spirits,  therefore,  went 
fome  Alcali’s  and  fome  Acids,  as  they  both  appeared  volatile,  fubtil,  and  fub- 
pinguious,  tho’  they  were  (till,  in  reality,  as  different  as  almoft  any  two  things 
whatever.  Nay,  and  even  among  the  particulars  of  each  kind  too,  there  is 
obferv’d  a  very  great  diverfity.  Let  faline  fpirituous  Menjlruums ,  therefore,  be 
divided  firft  into  Alcaline  and  Acid  •,  for  this  diftindtion  is  abfolutely  necefiary. 
Then  let  the  alcaline  fpirituous  be  diftinguifhed  from  another,  as  fome  of  thefe 
are  of  a  compound  nature,  others  of  a  fimple  one.  The  moft  fimple  of  thefe 
confifl  of  Water,  and  a  very  fubtil  volatile  alcaline  Salt,  which  together  com- 
pofe  a  kind  of  limpid,  thin,  fubpinguious  Liquor  •,  of  this  kind  is  the  pure 
alcaline  fpirit  of  Sal-Ammoniac.  And  to  this  head  belong  an  infinite  number 
of  others,  produced  both  from  Animals  and  Vegetables,  when  they  are  perfectly 
freed  from  all  their  Oil  ;  for  thefe  may  be  prepared  by  Diftillation  from  the 
hot  antifcorbutic  Plants,  from  every  putrified  Plant,  and  from  every  part  of 
the  animal  Body,  and  are  every  where  to  be  met  with  among  the  curious  Che¬ 
mifts.  But  thofe,  now,  which  are  more  compound,  confift  chiefly  of  Water, 
a  Salt,  which  we  fhall  by  and  by  deferibe,  and  a  fetid  Oil  •,  and  they  may  be 
refolved  into  thefe  Principles.  Thefe  appear  to  be  of  a  more  pinguious  na¬ 
ture  than  the  former.  Thefe  laft  Spirits,  therefore,  as  they  are  called,  are 
compofed  of  a  volatile  alcaline  Sapo,  diluted  in  fuch  a  quantity  of  Water  or 
Phlegm,  that  it  is  not  capable  of  diflolving  any  more.  And  as  for  thofe  Spi¬ 
rits,  which  for  the  moft  part  are  volatile  acid  Liquors,  thefe  likewife  among 
the  Chemifts  have  obtained  the  name  of  Spirits,  becaufe  thefe,  in  the  fame 
manner,  are  volatile  and  fubtil,  and  in  Diftillation  produce,  as  they  run  down, 
a  kind  of  pinguious  Strice.  All  thefe,  however,  upon  Examination,  appear 
to  be  acid  Salts  diluted  in  pure  Water  •,  for  even  Oil  of  Vitriol  itfelf,  which  is 
confiderably  fixed  in  the  Fire,  will,  if  it  is  diftilled  fome  number  of  times 
with  boiling  Water,  become  great  part  of  it  volatile.  And  the  cafe  is  the 
fame  with  Oil  of  Sulphur  per  Campanam . 

Upon  thefe  confederations,  therefore,  I  think  it  will  be  much  the  propereft 
method,  to  feparate  thefe  abovementioned  from  the  fpirituous  Menjlruums ,  and 
place  them  among  the  faline,  which  is  what  I  fhall  now  proceed  to. 

Of  the  fimpler  faline  Menftruums. 

Whoever  is  not  acquainted  with  the  taftes  of  Salts,  will  never  arrive  at  the 
knowledge  of  our  Arcana ,  is  a  maxim  amongft  the  Alchemifts  :  And  no  won¬ 
der,  as?  a  great  many  Salts  are  vaftly  efficacious  in  the  Solutions  of  Bodies. 
And  if  we  can  put  any  confidence  in  the  greateft  Mafters  of  the  Art, 
that  famous  Solvent  the  Circulatum  of  Paracelfus,  was  made  from  Salt.  This, 
however,  is  paft  all  difpute,  that  in  the  clafs  of  Menjlruums ,  Salts  obtain  every 
where  the  principal  place.  For  this  reafon,  I  have  for  a  long  time  taken  a  great 
deal  of  pains  in  thefe  things,  to  fee  if  I  cou’dn’t  difeover  in  them  what  was  cer- 

4  tain 
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tain  and  ufefulj  that  I  might  at  laft  reduce  this  Do&rine,  often  exceedingly 
confufed,  into  fome  kind  of  order,  and  then  candidly  communicate  it  to 
you. 

By  Salt,  therefore,  we  mean  a  Body  that  may  be  diluted  in  Water;  that  whatSaku. 
may  be  melted  in  the  Fire  if  it  does  not  firft  fly  off,*  and  that  aff'e&s  the  Tongue 
with  that  fenfation  which  we  call  Tafte. 

When  this,  now,  is  either  artificially,  or  naturally  perfedly  pure,  and  with-  The  Eie- 
out  Mixture,  it  appears  to  confift  of  Glebules  fo  minute,  that  its  Angle  Par-  Jhefe infln- 
ticles  are  not  capable  of  being  diftinguifhed  by  the  moft  accurate  Microfcopes;  fiUc. 
and  conl'equently,  even  thefe  will  give  us  no  light  at  all  into  their  figure.  Nay, 
farther,  when  thefe  faline  Bodies  are  refolved  into  their  priftine  ultimate  Ele¬ 
ments,  from  whence  they  were  concreted,  they  then  feem  to  become  perfectly 
volatile,  and  when  they  are  feparated  from  one  another,  and  freed  from  every 
.  thing  elfe,  difperfe  themfelves  about,  and  mix  with  the  Air.  This  we  fa w 
ftifficiently  plain  from  Experiments,  whilft  we  were  treating  of  Earth,  p. 

369,  (Ac,  When  thefe  ultimate  Elements,  therefore,  of  pure  Salt,  are  fo  con¬ 
creted  into  Maffes,  as  to  offer  themfelves  to  the  examination  of  our  Senfes, 
they  then  always  have  fomething  elfe  intermixed  with  them,  which  ferves  as  a 
Vinculum ,  to  bind  and  hold  thefe  volatile  Particles  together  ;  and  this  in  parti¬ 
cular  is  Water,  and  Earth,  which  are  capable  of  keeping  them  thus  in  union 
for  a  long  time,  and  forming  them  into  fuch  large  Corpufcles.  Hence,  there¬ 
fore,  we  very  evidently  perceive,  that  as  the  firft  Elements  of  Salts  can  fcarce- 
iy  ever  be  confined  in  Veffels,  fo  very  little  can  be  afferted  concerning  their 
chemical,  or  other  vertues.  In  the  mean  time,  however,  when  they  come  to 
appear  in  a  durable  form,  then,  as  compound  Bodies,  we  may  be  able  to  come 
at  fome  certainty  about  them. 

In  order  to  this,  then,  let  us  examine  into  the  principal  difference  that  is  ob-  Kinds  of 
ferved  among  them.  And  this  I  think  in  the  firft  place,  ought  chiefly  to  Saks* 
be  afcribed  to  the  real  difference  that  there  is  in  their  conftituent  Elements: 

For  tho’  we  can’t  come  to  examine  thefe,  when  they  are  feparate,  and  alone,  yet 
without  difpute,  tho*  all  agree  in  their  volatility,  yet  each  fort  has  always  fome 
diftindt  and  proper  vertue.  But  fecondly,  this  difference  may  arife  from  the 
diverfity  of  the  other  Principle,  which  being  united  with  the  former  pure  Salt, 
compofes  the  Salt  that  falls  under  our  Obfervation  ;  for  what  reafon  is  there, 
that  this,  in  various  Salts,  may  not  be  of  a  different  nature?  All  kinds  of  Salts,- 
therefore,  we  diftinguifh  into  fuch  as  differ  1.  In  their  faline  Principle.  2.  In 
their  uniting  Bafis\  or  3.  In  both  together.  And  then  in  refpedt  of  this  faline 
Principle,  and  this  firft  Divifion,  I  reduce  Salts,  and  confequently,  faline 
Menjlruums ,  conveniently  enough  into  the  following  Claffes.  r.  Into  fixed 
Alcali’s.  2.  Volatile  Alcali’s.  3.  Native  vegetable  Acids.  4.  Fermenting 
vegetable  Acids.  5.  Fermented  vegetable  Acids.  6.  Vegetable  Acids  pro¬ 
cured  by  Combuftion.  7.  Vegetable  Acids  procured  by  Diftillation.  8.  Na¬ 
tive  foflil  Acids.  9.  Foffil  Acids  by  burning.  10.  Foflil  Acids  by  Diftillation. 

11.  Native  Salts,  called  neutral  ones,  as  Borax,  Nitre,  Foffil-Salt,  Sal-Gem , 
Fountain-Salt,  Sea-Salt,  and  Sal  Ammoniac.  12.  Other  Salts  that  are  com¬ 
pounded  of  thefe.  All  thefe  Salts,  therefore,  muft  now  be  examined  in  or¬ 
der,  that  we  may  afcribe  to  every  one  of  them  its  proper  and  peculiar  vertues,. 
and  by  this  means  come  to  a  true  knowledge  of  them,  as  they  may  be  made 
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ufe  of  in  the  Solution  of  Bodies.  To  begin  then  in  the  fird  place  with  the 
fixed  Alcali. 

Of  a  fixed  Ale ali.,  as  a  Menfiruum. 

The  word  Kali ,  made  ufe  of  upon  the  Eafiern  coad,  and  in  Egypt,  fignifies 
a  certain  Herb,  abounding  in  Salt,  that  grows  about  the  fea-fhore,  and  the 
banks  of  the  Nile,  and  on  thofe  too  of  that  famous  River  Belus  in  Syria,  as 
Pliny  afiures  us  from  ancient  Authors.  This  Plant,  if  it  is  burnt  in  an 
open  Fire,  when  it  is  come  to  maturity,  produces  Allies  that  are  remarkable 
for  their  fait  acrid  tade,  and  thus  evidently  demondrate  how  full  they  are  of 
Salt.  If  thefe  Afhes  are  boiled  in  Water,  they  yield  a  drong,  acrid,  fait 
Lixivium ,  confiding  of  the  Salt  that  is  drawn  out  of  them  into  the  Water, 
which  being  properly  poured  off,  there  remains  at  the  bottom  of  the  Vedel 
another  greyifh  part,  which  will  not  difiolve  in  the  Water,  nor  will  burn  in 
the  Fire,  but  is  perfectly  infipid,  and  of  an  earthy  nature.  If  this  Lixivium 
then  is  evaporated  to  a  drinefs  in  an  iron  Kettle,  there  is  left  behind  a  white 
folid  Mafs,  of  a  mod  acrid  caudic  tade,  and  perfectly  foluble  in  Water.  Since, 
therefore,  Lix  in  the  Latin  Tongue  fignifies  Afhes,  and  Lixa  a  maker  of  Afhes, 
hence  Pliny  very  properly  fays,  Cinerum  Lixivium,  L.  xxxix.  C.  99.  And, 
Lixivium  Cinis,  L.  xiv.  C.  2.  25.  L.  xv.  C.  18.  But  Columella  calls  a  Lixivi¬ 
um,  the  Water  when  it  is  impregnated  with  this  Salt,  and  filtered.  L.  xii. 
C.  41.  All  thefe  Salts,  therefore,  for  the  future,  may  very  conveniently  be 
called  Lixivious  Salts.  By  terms,  however,  received  into  the  Art,  they  are  cal¬ 
led  an  Alcali,  alcalious,  oralcaline  Salts.  Some  likewife  call  them  Soda  or  Zo - 
da.  From  this  Salt,  and  the  Calx  of  all  Stones  that  drike  Fire  with  Steel, 
may  be  prepared  a  Frit  for  the  making  of  Glafs.  For  Soaps,  they  ufe  the 
fame  made  fharper  with  quick  Lime,  and  any  oily  Subdances  whatever.  The 
bed  of  this  fort  of  Salt,  comes  to  us  at  prefent  from  Alexandria  in  Egypt,  and 
Tripoli.  As  all  our  Phyfical  knowledge,  now,  arifes  originally  from  what 
our  Senfes  difeover  in  natural  Bodies,  hence  all  the  didinCtions  of  them  mud 
betaken  only  from  fuch  fenfible  figns :  Nor  can  we  didinguifh  Bodies  in  any 
other  manner.  I  now,  therefore,  proceed  to  lay  down  the  following  Characters 
of  an  Alcali,  which  I  think  are  abundantly  fufficient,  both  for  the  Chemid, 
and  the  Philofopher. 

1.  This  Alcali,  therefore,  owes  its  origin  to  a  vegetable  Subdance.  2.  It 
is  only  procured  thence  by  the  aCtion  of  fuch  a  Fire,  as  by  burning  converts 
it  into  Afhes.  3.  When  it  is  prepared  in  this  manner,  it  is  always  of  fuch  a 
nature,  that  it  will  remain  a  confiderable  time  in  the  Fire,  and  thus  demon- 
drate  its  fixity.  4.  In  a  moid  Air,  it  perfectly  melts  away  and  depofits  fome 
Faces,  being  abfolutely  impatient  of  long  drynefs,  tho*  it  is  carefully  enough 
preferved  in  any  clofe  Vedel  whatever.  5.  If  you  tade  it,  it  impreflfes  a  Sa¬ 
vour  upon  the  Tongue,  joined  with  a  Senfe  of  Acrimony,  and  that  a  cau¬ 
dic  one;  and  it  excites  at  the  fame  time  a  Tade  of  Urine,  on  which  account  thefe 
Salts  have,  tho’  not  fo  properly,  been  called  urinous  Salts.  For  the  proper 
Tade  of  this  Salt  does  not  refembie  that  of  Urine,  as  the  fird  application  plainly 
demondrates:  But  when  this  has  been  in  the  Mouth  fome  time,  and  by  its 
Acrimony  has  drawn  out  the  Saliva,  then  the  neutral  animal  Salts  which  are 
in  the  Saliva,  by  the  power  of  the  fixed  Alcali,  are  deprived  of  all  their 
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aid,  and  thus  become  volatile  and  alcaline,  and  then  imprefs  upon  the 
Tongue  a  difagreeable  urinous  Tafte,  of  which  this  is  the  true  origin.  6.  This 
Salt,  when  it  is  perfectly  pure  and  unmixed,  has  nottheleafl  fmell  of  any  kind, 
being  exceedingly  fixed  in  the  Fire  itfelf:  But  ^s  it  is  vaftly  greedy  of  every 
Acid,  if  it  meets  with  any  Body  in  which  there  is  a  volatile  alcaline  Salt  re¬ 
tained  by  an  Acid,  and  concealed  without  any  Smell,  it  then  immediately 
abforbs  the  Acid,  and  the  latent  Alcali  being  by  this  means  fet  at  liberty  and 
rendered  volatile,  difperfes  about  an  alcaline  Smell,  which  is  then  falfly  afcribed 
to  the  fixed  Salt.  This  appears  evidently  upon  throwing  a  fixed  alcaline- Salt 
into  warm  frefh  Urine,  upon  which  the  Liquor,  that  was  inodorous  before, . 
inftantly  emits  a  difagreeable  alcalious  Smell.  7.  Another  property  of  this . 

Salt  is,  that  if  it  is  mixed  with  any  Acid  whatever,  it  prefently  produces  an  * 
Ebullition  and  Effervefcence  •,  and  afterwards  is  fo  intimately  united  with  it  in¬ 
to  one  Mafs,  that  if  the  Saturation  is  compleat,  the  compound,  fo  long  as  ft: 
continues  fo,  difcovers  no  fign,  either  of  an  Alcali  or  an  Acid,  but  there  is  al¬ 
ways  by  this  means  produced  a  third  Salt,  which  the  Artifts  now  o’days  chufe  - 
to  call  a  neutral  one.  8.  If  a  pure  fixed  Alcali  is  mixed  with  the  Juice  of  the 
Turnfole,  Rofes,  or  Violets,  it  prefently  changes  their  natural  Colour,  which 
is  a  kind  of  Purple,  into  a  Green.  9.  When  the  fame  is  applied  for  fome 
time  to  a  warm  human  Body,  and  confequently  one  that  exhales  fome  Moifture, 
it  excites  an  acute  Inflammation,  attended  with  all  its  Symptoms,  which  foon 
turns  to  a  grey,  hard,  dead,  and  often  black  Efcar,  and  therefore  is  capable  of 
producing  at  laft  a  true  Mortification.  10.  All  thefe  Salts  have  a  power  of' 
deterging  and  getting  out  fpots  ;  which  is  never  found  to  be  the  cafe  in  thole 
called  neutral.  Thefe  then  are  the  Marks  by  which  thefe  Salts  may  be  known 
and  diftinguifhed  from  all  others;  and  by  thefe  we  fhall  be  able  to  avoid  any 
confufion  in  this  Hiftory  of  Menjlruums. 

Such  alcaline  fixed  Salts  may  be  procured  likewife  from  any  crude,  frefh  Ve-  ItS0risla«- 
getable,  burnt  to  Afhes,  and  treated  in  the  fame  manner  as  we  mentioned  of 
the  Kali.  Out  of  fome  Plants,  however,  by  this  management,  you  can  get  but 
very  little:  Of  this  kind  are  thofe,  which  when  they  are  crude,  have  luch  a 
pungent  Smell;  as  flings  the  Nofe,  and  makes  the  Eyes  water  ;  for  almoft  all 
the  Salt  of  thefe  Plants  is  volatile,  and  is  difiipated,  and  flies  off  with  the. 

Heat  of  the  Fire.  Garlic,  the  bulbous  vomiting. Roots,  Onions,  Seurvygrafs, 
Ladies-fmock,  Rocketts,  Hedge-muftard,  Creflfes,  Radifhes,  Rapes,  Squills, 

Leeks,  Muftard,  and  the  like,  I  refer  hither;  in  which  nature  has  fo  far  per¬ 
fected  their  alcalious  Salts,  as  to  render  them  volatile,  as  in  Animals. 

Thefe  lixivious  acrid  Salts,  now,  have  been  known  to  the  ancients  in  almoft  Weiiknowa 
all  ages.  Arijlotle  tells  us,  Meteor  II.  C.  3.  that  the  Afhes  of  burnt  Reeds, t0  the  Aa“ 
and  Bulrufhes,  boiled  in  Water.,  yield  a  plentiful  Salt.  And  Varro  de  R.  R.  aents> 

L.  i.  C.  7.  informs  us,  that  fome  of  the  inhabitants  upon  the  Rhine ,  having, 
neither  Foflil  nor  Sea-Salt,  inftead  of  them,  made  ufe  of  a  fait  Coal,  which' 
they  procured  from  fome  forts  of  Wood  :  From  which  it  is  pretty  plain  that 
they  knew,  according  to  Tacbenitis’ s  method,  to  prepare  thefe  Salts  in  luch  a 
manner,  as  to  make  them  lefs  acrid,  and  to  come  nearer  to  the  nature  of  the 
native  neutral  ones.  Hence  Pliny  aflerts,  L.  xviii.  C.  28.  that  Afhes  them- 
felves  have  the  qualities  of  a  Salt,  but  are  milder.  And  L.  xiv.  C.  26.  that 
the  burnt  Faces  of  Wine  have  the  vertue  of  Nitre.  And  L»  xvi.  C.  11.  he 
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fpeaks  of  the  nitrous  Afhes  of  burnt  Oak.'  Nay,  and  they  made  ufeofitin 
Phyfic  too,  as  we  learn  likewife  from  the  fame  Author,  L.  xxxvi.  C.  69,  where 
he  fays,  Afhes,  when  they  are  drank,  have  medicinal  vertues.  All  thele  au¬ 
thorities,  then,  to  which  more  might  be  added,  if  necefiary,  fufficiently  evince, 
that  the  knowledge  of  Alcali’s  is  not  to  be  look’d  upon  to  be  fo  modern  as 
fome  Perfons  imagine. 

Prepared  by  .  As  fir,  now,  as  ever  I  have  been  able  to  inform  myfelf,  there  was  never  yet  dif- 

nfcjre  on]y.  C0Vered  one  native  Salt  with  which  the  preceding  Marks  wou’d  agree,  all  thefe 
akaline  Salts  being  procured  from  vegetable  Subdances  by  the  action  of  Fire  alone. 
But  from  the  fird  time  that  ever  Vegetables  came  to  be  burnt  in  the  world, 
thefe  Salts  have  been  always  produced,  provided  the  Vegetables  were  reduced 
to  Afhes.  Hence,  therefore,  in  all  ages  and  places  where  this  has  happened, 
there  muft  have  been  a  prodigious  quantity  of  this  Salt  generated,  which  al¬ 
ways  at  lad  with  the  Afhes  finks  down  to  the  Earth.  In  the  revolution,  there¬ 
fore,  of  fuch  a  vad  number  of  years,  this  Salt,  one  fhould  think,  mud  have 
pofieffed  great  part  of  the  Earth,  and  difcovered  its  proper  Nature,  as  we  fee 
the  mountains  of  Salt  do  in  the  Idand  Ortnus. 

Pcrift  again.  But  as  this,  now,  is  found  by  no  means  to  be  the  cafe,  nothing  can  be  more 
certain,  than  that  the  Salts  of  burnt  Vegetables,  when  they  infinuate  themfelves 
into  the  Earth,  often,  indeed,  render  it  fruitful,  but  in  the  mean  time,  foon 
lofe  their  alcaline  nature,  put  on  the  form  of  a  new  Salt,  and  then  continue  to 
aCt  in  that  character. 

^rot  in  And  upon  this  head,  we  ought  particularly  to  confider,  that  no  Plant  that 

ttjrai)y.nl"  ever  grew  upon  the  Earth,  if  it  was  differed  by  time  to  grow  dry  and  carious, 
wou’d  ever  yield  one  grain  of  a  fixed  Alcali  :  But  on  the  contrary,  they  have 
been  always  found  either  to  have  been  diffipated  into  fuch  minute  volatile 
Particles,  as  efcape  the  Obfervation  of  our  Senfes,  or  elfe  to  have  lefc  behind 
them  a  certain  Matter,  which  upon  examination  appear  to  be  mere  Earth.  This 
univerfal  Experiment,  therefore,  confirmed  in  all  ages,  evidently  demondrates, 
that  Nature,  whether  you  regard  their  Fluids  or  Solids,  has  never  intermixed  a 
fixed  Alcali  in  the  Compofition  of  Vegetables.  Hence,  therefore,  we  affert 
again,  that  fixed  alcalious  Salts  are  produced  by  the  aCtion  of  the  Fire,  and 
not  by  any  natural  vegetating  Operation.  But  this  is  dill  farther  evinced  by  the 
following  Experiment,  which  condantly  fucceeds  in  the  fame  manner.  Take 
any  of  thofe  Vegetables,  which  if  they  were  burnt  wou’d  yield  a  large  quan¬ 
tity  of  a  fixed  Alcali  •,  let  thefe  be  brought  to  putrefaction  according  to  art, 
fo  that  their  whole  Subdance  fhall  be  perfectly  putrid  ;  and  they  will  by  this 
means  become  exceeding  fetid,  and  great  part  volatile  ;  and  if  they  are  then 
burnt  in  an  open  Fire,  won’t  yield  one  grain  of  fixed  Salt,  but  will  produce 
only  fome  white,  infipid,  perfectly  earthy  Allies  •,  in  which,  if  you  expeCt  to 
:.find any  Salt,  you’ll  be  deceived.  You,  Gentlemen,  therefore,  who  confider 
this  Experiment  in  a  proper  manner,  mud  be  of  my  opinion,  that  fixed  alca- 
line  Salts  of  Vegetables,  which  are  the  only  fixed  alcaline  Salts  we  at  pre- 
fent  know  of,  ought  to  be  looked  upon  as  abfoluteiy  the  creatures  of  the  Fire; 
and  no  doubt  but  you  will  think  that  they  are  as  much  fo  as  Glafs,  which  is 
.made  from  the  mod  lixivious  Afhes.,  melted  with  the  intenfed  Fire:  But  as  no 
perfon  living  fuppofes  that  Glafs  is  really  procured  from  the  Vegetable,  when 
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it  is  thus  put  in  fufion  with  a  drong  Fire,  fo  certainly  we  mull  confefs  the 
cafe  is  the  very  fame  with  this  Alcali. 

And  hence,  in  the  latter  part  of  this  Work,  I  lhall  demonftrate,  that  thefe  Anfes  from 
alcaline  Salts  may  be  very  eafily  refolved  into  a  confiderable  part  that- is  faline,  d'^esreun;tcd 
hard,  bitter,  and  almod  vitrefcent  ;  into  a  fimple  Earth;  and  into  an  alca-  by  the  action 
line  Salt,  that  is  dronger  and  more  pure :  And  thus  we  fhall  again  fee,  that  oftheFlte5 
thefe  Salts  are  by  no  means  fimple  Bodies  ;  but  that  they  are  compounded  of 
different  parts  united  together  ;  and  that  this  conjunction  of  thefe  Principles 
into  one  Mafs  that  appears  fo  homogeneous,  is  owing  intirely  to  the  ftrength 
of  the  Fire.  Hence,  then,  it  will  follow,  that  Nature  never  afts  by  fixed  alca- 
lious  Salts,  as-,  by  her  proper  Indruments,  unlefs  only  when  fhe  receives  them 
fird  prepared  by  the  Fire:  And  that  even  in  this  cafe,  when  fhe  makes  ufe  of 
them  thus  prepared  in  bringing  about  her  defigns,  fhe  then  only  operates  by 
them,  as  they  are  compounded  of  the  three  abovementioned  Principles ;  to 
which,  however,  as  a  fourth  part,  there  (till  feems  to  remain  fomewhat  of  an 
Oil,  as  many  Arguments  induce  one  to  believe. 

And  hence  again  it  appears,  that  as  thefe  fixed  alcaline  Salts  are  more  and  Gonfequendj 
more  difengaged  by  a  feparation  of  their  conftituent  Principles,  the  Salt  that vanoUj 
arifes  hence  will  be  continually  different;  for  that  which  remains  after  a  for¬ 
mer  feparation,  will  always  be  of  another  and  more  fimple  nature,  and  con- 
fequently,  will  have  a  different  power  of  acting.  Take  Pot- Afhes,  for  indance, 
which  yield  the  bed  of  this  fort  of  Salt.  A  great  part  of  thefe  is  a  bitter, 
hard,  pellucid  Salt,  that  does  not  fo  readily  diffolve  in  Water.  Separate  this  - 
carefully  according  to  Art,  and  you  will  then  be  able  to  obtain  a  purer  Al¬ 
cali,  which  is  fitter  than  the  other,  for  a  good  many  Operations  that  are  per¬ 
form’d  by  Alcali’s,  which  will  not  fucceed  fo  well,  if  the  former  Salt  remains 
mixt  with  the  latter.  And  here  we  muft  carefully  obferve,  that  thefe  alcaline 
Salts  too,  are  often  furprizingly  changed  by  fome  other  Body’s  falling  in 
among  them,  whilft  the  Vegetables  are  burning,  which  being  likewife  of  a  - 
fixed  nature,  may  be  united,  and  remain  with  them  in  the  Afhes.  Suppofe, 
for  inftance,  that  fome  Nitre  fhould  happen  to  come  among  them  ;  then  thi3  • 
being  fixed  with  the  other  vegetable  Salt,  would  produce  an  Alcali,  on  which, 
if  you  poured  Oil  of  Vitriol,  it  would  emit  a  fetid  Fume,  that  would  fmell  ci 
Spirit  of  Nitre  ;  which  never  is  the  cafe,  if  the  Alcali  is  pure.  The  fame 
you  eafily.  conceive  of  Sea-Salt,  and  many  others.  And  laftly,  to  render  this- 
IDodtrine  of  Alcali’s  dill  more  clear  and  compleat,  we  mud  take  notice,  that: 
the  very  burning  of  the  Vegetables,  as  it  is  performed  in  a  different  manner*, 
will  produce  different  Salts  :  For  it  is  a  known  truth,  that  if  the  fame  Vege¬ 
table  is  burnt  at  once  in  a  brifk  drong  Fire,  it  will  yield  another  Salt  from 
what  it  does,  when  it  is  fiowly  confumed  by  a  fmothering  one,  as  we  fee  in 
the  Preparation  of  the  Salt  of  Taehenius.  But  we  mud  now  proceed  to  give 
you  an  account  of  the  principal  alcalious  Salts,  which  are  made  ufe  of  in  the 
chemical  Art. 

Among  thefe,  then,  the  commoned  fort  is  that  which  is  called  Potas,  or  Pot-  TheAjcaB; 
Afhes.  This  is  brought  yearly  by  the  Merchant’s  Ships  in  great  abundance  from 
Coerland ,  Rujfia,  and  Poland.  It  is  prepared  there  from  the  Wood  of  green 
Fir,  Pine,  Oak,  and  the  like,  of  which  they  make  large  piles  in  proper 
Trenches,  and  burn  them  till  they  are  reduced  to  Afhes.  Thefe  being  pre- 
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fently  fifted,  were  by  the  Ancients  called  Lix  •,  by  the  Moderns  Cineres  Cla - 
vellati ,  which  name  feems  to  come  from  the  Clava ,  or  Billets,  into  which  the 
Wood  is  cleft,  to  make  it  burn  more  readily,  whence  Clavula ,  and  then  Cla- 
vella  feem  to  be  derived.  Thefe  Allies  are  then  diffolved  in  boiling  Water, 
and  when  the  Liquor  at  top,  which  contains  the  Salt,  is  depurated  by  (land¬ 
ing  quiet,  it  is  poured  off  clear,  and  makes  the  Lixivium.  This,  then,  is  im¬ 
mediately  put  into  large  copper  Pots,  and  is  there  boiled  for  the  fpace  of  three 
days,  by  which  means  they  procure  the  Salt  they  call  Potas,  (which  fignifies 
Pot-Adies)  on  account  of  its  being  thus  made  in  Pots.  This  Salt,  whilft  it 
is  hot  and  dry,  muft  be  pul  up  in  Cades,  the  Wood  of  which  is  dry,  and  has  no 
Oil  in  it,  and  by  this  means  ft  may  be  kept  dry  *,  otherwife,  if  it  is  expofed 
to  the  Air,  efpecially  a  moiftifli  one,  it  will  run  into  a  pinguious  Liquid, 
which  is  very  heavy,  won’t  admit  Air,  is  alcalious,  and  exadlly  like  Oil  of 
Tartar  per deliquiuum :  And  by  this  very  adtion,  it  depofites  again  frefh  Faces , 
and  that  in  a  very  confiderable  quantity  too;  for  I  myfelf  have,  in  this  man¬ 
ner,  got  6  drachms  of  thefe  Faces  the  fir  ft  time  from  one  pound.  When  this 
afterwards  is  diffolved  by  fucceffively  pouring  hot  Water  upon  it,  and  by 
Handing  is  depurated  from  its  Faces ,  and  the  pure  Liquor  that  is  at  top  is 
accurately  filtered,  then,  if  it  is  infpiffated  to  half  the  quantity  by  exhalation 
in  a  very  clean  glafs  Veffel,  and  afterwards  differed  to  (land  quiet  in  a  cold  place, 
it  will  foon  form  upon  the  Glafs  little  hard  Glebes,  of  a  regular  figure,  pellu¬ 
cid,  that  never  diffolve  even  in  a  dampifh  Air,  are  diluted  with  difficulty  in 
Water,  are  brittle  like  Glafs,  of  an  exceeding  bitter  Tafte,  and  very  much  re- 
femble  that  Salt,  which  in  making  Glafs  is  thrown  up  to  the  top,  and  is  cal¬ 
led  the  Gall  of  Glafs:  This  therefore  is  of  a  very  particular  nature:  And  by 
this  method,  one  may  obtain  a  great  quantity  of  this  Salt.  But  even  in  this 
way  of  preparing  this  Salt,  you  have  again  terredrial  Faces  to  the  quantity  of  4 
fcruples  in  a  pound  :  And  thus  at  lad  you  have  the  alcalineSalt  in  the  remain¬ 
ing  Liquor  diffidently  pure.  This,  now,  if  it  is  infpiffated  quite  to  a  dry- 
nefs,  produces  a  white  alcaline  fixed  Salt,  with  which,  and  pure  Sand,  is  made 
the  fined  fort  of  Glafs.  If  this  pure  Salt  now  is  expofed  for  a  good  while  to 
a  drong  Fire,  it  will  melt,  and  then  always  becomes  more  acrid,  and  being 
expofed  to  the  Air  in  a  glafs  Plate,  will  again  diffolve  and  depofite  Faces. 
And  if  thefe  Operations  are  repeated,  as  I  mentioned  before,  in  our  Hidory 
of  Earth,  the  whole  Salt  will  become  volatile,  and  at  lad  will  be  intirely  re- 
fiolved  into  an  imperceptible  exhaling  part,  and  terredrial  Faces  :  And  thus 
again,  both  its  Acrimony,  and  its  drynefs,  will  be  dedroy’d.  But  it  often 
.happens  during  the  repetition  of  this  Operation,  that  the  Alcali  changes  its  fird 
nature,  and  is  converted  into  a  neutral  Salt,  which  eafily  melts  in  the  Fire  like 
Wax  :  And  hence  fome  Chemids  have  vainly  pleafed  themfelves,  that  they  were 
Makers  of  that  great  fecret,  an  incerated  fixed  alcaline  Salt,  which  the  anci¬ 
ent  Chemids  fo  highly  extolled.  But  this  only  happens  from  the  volatile  acid 
in  the  Air  applying  itfelf  to  this  Salt,  and  being  united  with  it,  by  which 
means  a  new  kind  of  Salt  is  produced,  compounded  of  this  Alcali,  and  this 
Acid,  and  hence  eafily  flowing  in  the  Fire,  but  deprived  of  all  its  alcaline 
vertue.  But  otherwife,  the  fixed  Alcali,  procured  in  the  manner  we  have 
defcribed,  has  above  all  others,  every  mark  which  we  laid  down  in  defining  an 
Alcaline.  This  Salt,  therefore,  we  may  fairly  fix  as  a  dandard  for  all  of  this 
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kind,  by  the  character  of  which  we  may  examine  any  Salts  that  we  are  in  doubt 
about,  whether  they  belong  to  this  Clafs,  or  no.  And  thus  again  is  con¬ 
firmed  what  we  advanced  before,  that  alcalious  Salts,  produced  by  burning, 
are  made  up  of  three  Principles,  and  thofe  very  different  ones  too,  viz.  a 
pure  Alcali,  a  bitter  Salt,  and  a  pure  Earth.  The  true  faline  part  here,  now, 
is  greatly  lefs,  than  any  one  would  imagine,  and  when  it  is  alone,  is  volatile, 
efcapes  the  notice  of  our  fenfes,  and  hence,  hitherto,  we  are  not  come  to  a 
knowledge  of  its  proper  nature. 

The  Juice  preffed  from  Grapes  that  are  ripe,  fpontaneouffy  ferments  •,  and  An  Aicaii 
during  this  operation  it  is  properly  called  Mud.  After  this  fermentation  is  f°™0fhc 
over,  and  its  thicker  Faces  are  depofited,  and  it  has  flood  quiet  in  the  Pipe,  wine, 
it  becomes  liquid,  fine,  and  homogeneous.  This  we  call  Wine *,  which  has 
now  depofited  abundance  of  thick  Faces  :  Thefe  go  by  the  name  of  the 
Lees,  or  the  Mother,  and  were  firfl  difperfed  through  the  Mud,  then  work’d 
up  into  Flowers,  and  Yead,  and  afterwards  fell  down,  and  were  continually 
collected  more  and  more  at  the  bottom.  The  Wine,  when  it  is  thus  become 
fine,  if  it  is  drawn  off  from  the  Lees  into  a  clean  Veffel,  leaves  all  thefe 
thick  Faces  behind  it  j  from  which,  by  prefling  them  drongly  through 
thick,  canvas  Bags,  they  procure  a  turbid  Wine,  which  they  ufe  for  mak¬ 
ing  the  dronged  Vinegar.  The  Faces  then  that  dill  remain  in  the  Bags,  dry-, 
and  formed  into  Cakes,  if  you  burn  them,  will  be  confumed  into  Allies.  Thefe, 
if  they  are  fifted,  diffolved  in  Wafer,  and  depurated  from  the  fubfiding  Earth, 
yield  a  clear  Lixivium.  And  this,  ladly,  by  infpiflfation,  in  great  Pots,  pro¬ 
duces  a  Salt,  very  like  the  former,  but  purer,  and  more  acrid.  This,  then, 
is  a  fecond  fort  of  Pot-allies,  which  by  the  preceding  fermentation  feems  to  be 
rendered  more  fubtil  than  the  former.  And  this  is  a  fecond  general  method 
of  procuring  an  Alcali  from  every  fort  of  Wine  whatever. 

It  the  Wine,  now,  after  it  is  fin’d  and  drawn  off  as  above  into  a  clean 
Pipe,  dands  a  good  while  after  it  is  thus  perfectly  fermented,  and  fine,  there  winc.r°m 
will  then  begin  to  appear  little  fliining  Bodies  in  it,  like  little  Particles  of 
Glafs,  which  gradually  uniting  together  into  larger  Glebules,  difperfe  them- 
felves  equally  round  the  Veffel,  fix  themfelves  upon  every  part  of  it  that  the 
Wine  reaches  to,  and  thus  by  degrees  incrudrate  over  its  whole  Surface  with  a 
kind  of  dony  Matter,  called,  for  this  reafon,  very  properly,  by  the  Germans , 
Wine-done  ;  by  the  Chemids,  Tartar.  This  is  always  of  an  acid  tade,  and 
produced  only  from  Wine,  when  it  has  been  fermented,  and  depurated.  Be¬ 
twixt  this  and  the  Lees,  now,  there  is  a  great  deal  of  difference  *,  for  this, 
in  particular,  hardens  into  the  form  of  a  Stone,  that  always  continues  liquid; 
this  fixes  to  the  upper,  lower,  and,  in  fhort,  every  part  of  the  Veffel ;  that  in- 
cirely  falls  to  the  bottom.  This  Tartar,  now,  according  to  the  fort  of  Wine  from, 
which  it  is  generated, -is  red,  grey,  white,  more  or  lefs  pure,  and  more  or 
lefs  acid.  Acid,  rough  Wines  yield  a  greater  quantity  of  it *,  the  fofter  and 
fweeter,  a  lefs.  If  this  Salt  is  put  into  a  clean  glafs  Veffel,  and  with  a  fand 
heat  very  gradually  and  cautioufly  urged,  it  gives  a  Spiritus  Sylvejlris ,  that 
difperfes  itfelf  about,  and  is  not  to  be  confined*,  then  other  Spirits  but  a  lit¬ 
tle  acid  j  afterwards  pinguious  and  thicker ;  and  laft  of  all  an  Oil,  that  is 
the  molt  penetrating  of  any  we  know  of. 


When 


44 6  Elements  of  Chemistry,  Part  II. 


Prepared  by 
fjmple  diftil- 
JUuon. 


A  fixed  Al¬ 
kali  from 
Slide. 


When  thefe,  now,  are  all  drawn  off,  there  then  remains  a  very  black  Mate 
at  the  bottom  of  the  Retort,  which  is  perfectly  alcaline,  and  exceedingly  acrid  ; 
and  this  is  the  only  method  that  I  am  acquainted  with  of  producing  a  fixed, 
alcaline,  acrid,  vegetable  Alcali  in  a  clofe  Veffel ;  for  all  other  vegetable  Jub¬ 
ilances  whatever,  being  expofed  to  the  ftrongdt  diftillation  in  a  Retort,  pro¬ 
duce,  indeed,  a  black  Coal,  but  never,  to  my  knowledge,  afford  an  alcaline 
Salt,  till  this  Coal  is  afterwards  burnt  in  an  open  Fire.  But  if  you  then  take 
out  this  black,  alcaline,  tartareous  Coal,  and  burn  it,  you  will  have  a  white; 
alcaline  Salt,  the  molt  acrid  and  pureft  of  all  the  fixed  Alcali’s.  By  this 
furprizing  Experiment,  then,  we  evidently  fee,  how  much  fermentation  pro¬ 
motes  the  production  of  an  Alcali,  though  at  the  fame  time  it  always  heightens, 
nay,  and  feems  almoft  to  generate  an  Acid.  Both  Alcali’s  and  Acids,  there¬ 
fore,  are  more  readily  produced  by  the  afliftance  of  fermentation,  than  without 
it  ;  which  obfervation,  certainly,  is  of  very  great  confequence,  though  you 
will  fcarcely  find  it  taken  notice  of. 

Ail  Alcali’s,  however,  from  whatever  vegetable,  or  in  what  manner 
foever  produced,  when  by  the  ftrongeft  Fire  they  are  at  laft  brought  to 
their  greateft  alcaline  perfection,  become  fo  perfectly  of  the  fame  nature, 
that  they  can  fcarely  be  diftinguifhed  from  one  another.  There  is  one,  in¬ 
deed,  but  a  very  trifling  circumftance,  wherein  they  differ,  obferved  in  mak¬ 
ing  Glafs,  and  that  is,  that  Glafs  made  with  the  very  fame  Flints,  but  dif¬ 
ferent,  fixed  Alcali’s,  fhall  often  have  fome  diverfity  in  their  colour,  fo  that 
that  which  is  prepar’d  with  the  Alcali  of  Flints,  fhall  be  different  from  that 
made  with  any  other.  But  it  is  very  well  known,  how  fmall  a  matter  will 
make  a  very  confiderable  alteration  in  the  colour  of  Glafs ;  as  even  pound¬ 
ing  the  Salt  in  a  metal  or  marble  Mortar,  will  produce  a  difference.  Hence 
I  have  fometimes  been  ready  to  doubt,  whether  fome  metalline  Matter 
might  not  poflibly  infinuate  itfelf  into  Vegetables,  and  being  naturally  fixed 
in  the  Fire,  leave  fomething  in  their  fixed  Salt,  that  might  afterwards  dis¬ 
cover  itfelf  in  the  Glafs.  Iron,  it  is  certain,  infinuates  itfelf  into  many  Bo¬ 
dies  ;  and,  perhaps,  it  may  not  be  fo  intirely  repugnant  to  the  nature  of  Cop¬ 
per  to  do  the  fame. 

But  the  Chemifts  have  difcovered  another  particular  method  of  producing, 
a  true  fixed  Alcali,  which  we  have  accurately  defcribed  by  Glauber,  as  follows. 
Take  fome  pure  Nitre  in  a  clean  Veffel,  flux  it  till  it  runs  like  Water;  and 
it  will  then  fcarcely  have  any  vifible  motion.  When  it  is  in  this  condition, 
throw  a  little  bit  of  live  Coal  into  it,  and  in  an  inftant  it  will  produce  a. 
great  noife,  run  about  upon  the  Surface  of  the  Nitre,  confume,  and  then  the 
Nitre  will  flow  quietly  again,  as  before.  When  every  thing  is  ftill,  throw  a  bit 
more  in,  and  you  will  have  the  very  fame  Phenomena.  Repeat  this  Opera¬ 
tion  till  the  Nitre  makes  no  more  noife,  or  is  fet  on  Fire  by  the  Coal,  and 
then  all  that  remains  will,  in  every  fenfible,  phyfical,  and  chemical  proper¬ 
ty,  be  a  fixed,,  alcaline  Salt  ;  for  it  has  a  cauftic  acrimony  ;  it  caufes  a  uri¬ 
nous  tafte  in  the  Mouth  ;  it  raifes  an  ebullition  with  all  known  Acids;  if 
it  is  faturated  with  Acids,  it  is  converted  into  a  compound  Salt,  whofe  na¬ 
ture  is  determined  by  the  Acid  if  is  mixed  with  ;  it  has  the  fame  effedt  in 
changing  of  Colours,  with  the  preceding  Alcali’s  the  very  fame  precipita¬ 
tions  are  likewife  produced  by  it  s  and  in  the  folution  of  certain  Bodies,  it 
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cKfcovers  a  perfectly  fimilar,  net  to  fay  the  very  fame  efficacy.  In  this  Salt,  how¬ 
ever,  there  is  yet  conftantly  obferved  fome  difference  from  the  former,  as  it 
always  retains  fomething  of  Nitre  that  is  not  perfectly  changed  from  its 
priftine  Nature.  This,  indeed,  don’t  commonly  difeover  itfelf  till  you  pour 
fome  of  the  bed  Oil  of  Vitriol  upon  it ;  but  then  there  immediately  rifes 
a  Vapour,  which  by  its  fmell  of  Spirit  of  Nitre,  or  Aqua  Fortis ,  demonftrates, 
that  there  is  ft  ill  fomething  remaining  in  the  alcaline  Mafs,  which,  by  the 
aftion  of  the  Oil  of  Vitriol,  rifes  from  the  Nitre  itfelf.  Nay,  and  even  the  Oil 
of  Vitriol,  too,  generally  grows  black  when  it  is  mixed  with  Glauber's  Alca¬ 
li,  whence  it  appears,  that  there  is  ftill  left  likewife  fome  of  the  Coal,  which 
was  thrown  in  and  confumed.  Glauber ,  therefore,  was  certainly  in  the  right, 
in  believing  this  Alcali  of  Nitre  to  be  in  fome  meafure  different  from  other 
vegetable  Alcali’s  j  but  when  he  extols  its  vertues  fo  highly  above  all  others, 
it’s  poffible  he  was  a  little  too  fond  of  his  own  difeovery. 

But  a  third,  and  the  moft  expeditious  way  of  producing  Alcali’s  in  a  ffiort  The  fame 
time,  and  great  quantity,  is  as  follows.  Take  of  the  belt  and  dried  Tartar, 
and  Nitre  reduced  to  a  fine  powder,  an  equal  quantity,  mix  them  together, 
and  throw  them,  a  little  at  a  time,  into  a  clean  iron  Ladle,  made  almoft 
red  hot,  and  there  will  be  excited,  as  we  ffiew’d  you  before,  a  momentane- 
ous  deflagration,  and  there  will  be  immediately  produced  a  white,  alcaline, 
fixed  Sale.  This,  too,  is  like  a  vegetable  Alcali  in  every  mark  i  but  dill 
it  has  the  fame  peculiarity  as  the  former.  For  here  if  you  go  to  make  vi- 
triolated  Tartar  from  it,  there  immediately  arifes  a  fmell  of  Aqua  Fortis ,  and 
the  Matter  turns  blackilh  ;  a  certain  fign  that  there  is  fomething  of  Nitre 
remaining,  in  this  cafe,  as  well  as  the  former.  See  the  egregious  Hoffman. 

Obferv.  Pbyf.  Chem.  p.  241. 

And  ladly,  there  is  another,  and  a  pretty  Angular  manner,  too,  of  prepare  by 
ing  a  fixed,  igneous  Alcali,  in  a  moment,  almod,  from  Nitre,  and  is  as  Antimony? 
follows.  After  the  Sulphur  is  feparated  from  Antimony,  almod  as  clear  as  is 
poffible,  there  remains  the  pure  metalline  part,  which  is  called  Regulus. 

Take  this  fhining  Subdance,  put  it  into  a  clean  Crucible,  melt  it  in  the 
Fire,  and  when  it  is  perfectly  in  fufion,  add  an  eighth  part  of  the  pured, 
dried  Nitre.  You’ll  then  be  furprized  to  find,  that  this  Nitre,  which  ufed 
to  flow  fo  eafily  in  a  drong  Fire,  cannot  now  be  brought  to  flux,  without 
the  application  of  fuch  an  intenfe  Heat,  as  is  neceffary  for  the  fufing  of 
Copper.  But  you’ll  here  perceive,  likewife,  fomething  more  extraordinary, 
and  that  is,  that  when  it  is  urged  with  fuch  a  degree  of  Fire  as  will  melt 
it,  it  immediately  acquires  a  golden  colour,  and  when  the  whole  is  poured 
out  into  a  melting  Cone,  it  rifes  to  the  top,  and  appears  like  a  golden 
Cake.  This,  now,  if  it  is  feparated  by  driking  the  Cone,  is  vaftly  impati¬ 
ent  of  drinefs,  and  is  of  fo  acrid,  alcaline  a  nature,  that  it  is  perfectly  ig¬ 
neous  in  almoft  every  effect :  Nor  has  the  greateft  Mafters  in  the  Art  ever 
found  out  any  method  by  which  one  may  communicate  to  Salt  fo  great  a 
degree  of  Acrimony.  And  here  we  may  obferve,  that  Nitre,  which  is  the 
coldeft  of  all  Salts,  and  has  not  the  lead  mark  of  any  Alcali  in  it,  when  it 
is  thus  fiufed  with  the  metalline  part  of  Antimony,  acquires  this  Acrimony, 
purely,  as  it  were,  by  contact.  It  is  credible,  now,  in  this  cafe,  that  the 
Sulphur  of  the  Antimony  is,  by  this  means  very  intimately  united  with  the 

Nitre  j 
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Nitre  •,  for  if  you  take  the  Salt,  thus  produced,  whilft  it  is  exceeding  dry, 
and  hot,  and  throw  it  into  very  pure  Alcohol,  this  prefently  extrads  a  very 
red  Tincture  from  it,  whole  cauftic  quality  is  fo  great,  that  it  can  fcarcely  be  bom. 
This  fudden  alteration,  now,  I  have  obferved  equally  to  happen,  whether  the 
Regnlus  is  made  with  Iron,  according  t o  Suchtenius's  method,  or  with  Tartar 
and  Nitre,  in  the  common  one.  But  this  will  not  be  elfeded  fo  long  as  the 
external  Sulphur  adheres  to  it,  the  Experiment  then  only  fucceeding, 
when  this  part  being  leparated,  the  remaining  reguline  part  is  perfectly 
fus’d  with  the  Nitre.  The  quick  change,  now,  that  is  here  brought  about, 
which  we  meet  with  no  where  elfe,  is  fo  much; the  more  furprizing,  as  Nitre- 
with  Sulphur  never  becomes  alcalious,  but  is  converted  into  a  bicter  Sal-Po- 
lychreft.  And  what  ftill  makes  it  more  extraordinary  is,  that  Nitre,  if  it  is- 
kept  a  vaft  while  in  fufion  by  itfeff,  will  remain  the  fame  without  any  al¬ 
teration.  Nor  will  Nitre,  as  we  mentioned  before,  produce  an  alcaline  Salt 
with  Antimony,  lb  long  as  it  retains  its  Sulphur;  though  when  that  is  re¬ 
moved,  it  will  with  the  Regnlus  generate  it  by  fimple  fufion.  Hence,  there- 
fore,  from  the  combination  of  Bodies  together  in  a  certain  manner,  we  fee 
what'  fudden  and  unknown  effeds  may  be  produced,  which  it  was  not  poflable 
to  have  forefeen  ;  and  hence  again  we  infer  how  likely  we  are  to  fall  into  er¬ 
rors,  if  we  proceed  too  haft ily  upon  general  Principles.  But  once  more,  we 
here  obferve  farther,  how  eafily  Nitre  grows  alcalious  through  its  whole  fub- 
ftance,  viz.  as  it  were,  by  mere  contad;  in  as  much  as  it  is  not  mixed  with 
the  melted  Antimony,  but  precifely  flows  at  the  top  of  it,  being  perfectly 
expelled  from  it.  And  laftly,  we  may  take  notice,  that  this  Salt,  which  is  fluxed 
•  by  itfelr  fo  very  readily,  in  an  inftant,  is  fo  altered  in  its  nature,  that  it  becomes 
the  moft  difficult  to  flux  of  any  we  are  acquainted  with.  Thus  then,  Gentle¬ 
men,  I  have  laid  before  you  all' I  have  been  able  to  difcover  in  any  Authors, 
concerning  the  origin  of  fixed  Alcali’s,  and  the  diviflon  of  them  into  proper 
chflfes,,.  founded  upon  it,  to  which  I  have  likewife  added  fome  or  their 
vertues. 

The  efficacy  The  order  of  our  fubjed  leads  us  now  to  examine  into  all  thofe  phyfical 
°iicaffiXed  °Pera!;ions  which  thefe  Salts  are  obferved  to  perform;  And  that  I  may  do 
this  the  moil  to  advantage,  give  me  leave  to  take  notice  to  you  once  more, 
that  though  from  the  vaft  number  of  Vegetables  that  are  perpetually  burn¬ 
ing,  Nature  is  conftantly  employed  in  generating  fixed  Alcali’s  ;  yet,  not* 
withftanding  the  infinite  quantity  that  is  thus  produced,  there  is  not  the  lead 
appearance  of  them  any  where  to  be  found  in  the  Earth ;  whence  it  follows, 
that  thefe  Salts  muft  either  periffi,  or  be  continually  changed  in  their  nature. 
In  perfed  fixed  Alcali’s,  then,  upon  examination,  the  following  properties 

Ily,  to  a  great  diftance,  and  from 
This  is  plain  from  ocular  demon- 
ftration  ;  for  when  fuch  an  Alcali  is  taken  out  of  a  ftrong  Fire,  if  it  is  dif¬ 
fered  to  remain  in  a  very  hot  Air,  juft  by  the  Fire,  where  we  can  by  no 
other  art  difcover  the  leaft  fign  of  Water,  it  will  even  there  grow  moift,  and 
diflolve:  And  it  it  is  then  put  into  a  clean,  dry,  gl.tfs  Veflel,  and  dried  over 
the  Fire,  and  the  Vapour  that  exhales,  is  catched,  and  condenfcd  in  an  Alem¬ 
bic,  it  will  yield  again  the  pure  Water  which  the  Alcali  had  drawn  into  it. 

Ocher 


appear  to  belong  in  common. 

FLrrt attracts  i.  They  attrad  Water  very  powerfu 
every  known  Body  in  which  it  refides. 


Water; 
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Ocher  Salts,  now,  if  they  had  been  moift  before,  would  have  been  deprived 
of  their  Water  in  the  very  fame  place,  where  the  dry  Alcali  attracted  a 
moifture.  Thefe  Alcali’s,  therefore,  are  true  magnets  to  Water  ;  this  they 
diftolve,  and  unite  with  them  *,  by  this  they  are  difiblved  and  flrongly  united  with 
it;  and  hence,  when  they  are  once  difiblved  in  Water,  a  Heat  as  great  as  that 
of  boiling  Water  won’t  perfectly  dry  them  again. 

Take,  for  inftance,  Oil  of  Tartar  per  Deliquium,  put  a  mercurial  Thermo-  Reta!ns  * 
meter  into  the  Vefiel  with  it,  and  expofe  it  to  a  Heat  of  214  degrees,  and  ftroriSl 
you  will  find  the  Salt  will  not  be  dried.  Nay,  if  you  have  a  mind  to  effedt 
this,  you  mull  put  it  into  a  metal  Vefiel,  and  keep  it  continually  fiirring  in 
a  Heat  of  more  than  fix  hundred  :  Hence,  we  fcarcely  know  any  Body  that 
parts  with  its  Water  with  more  difficulty.  I  had  a  mind,  now,  to  inquire  into 
the  power  by  which  an  Alcali  thus  attracts  Water,  the  quantity  which  it 
takes  in,  and  the  fpace  through  which  this  power  is  capable  of  exerting  itfelf. 

To  this  purpofe,  then,  I  took  an  ounce  of  a  fixed  Alcali,  exceeding  pure  Draws  it 
and  dry,  and  putting  it  in  a  clean  glafs  Bafon,  expoled  it  to  a  dry  Air,  in  jj°ft™J!cfrea6 
a  fubterraneous  place,  that  was  every  way  inclofed,  nor  in  the  leaft  difturbed 
by  any  Wind  ;  and  I  found,  in  a  little  time,  that  the  Water  was  attracted 
out  of  this  {till  Air,  to  the  broad  furface  of  the  Salt,  and  it  continued  to 
be  fo,  till  the  Salt  had  drawn  in  near  three  ounces  of  Water,  but  being 
^hen  thoroughly  faturated,  it  did  not  imbibe  any  more.  Hence,  then,  I 
learned  evidently,  that  this  quantity  of  Water,  which  was  thus  attracted  to 
the  furface  of  the  Salt,  required  at  leaft  fix  cubic  feet  of  Air  to  fupply  it  : 

For  if  we  fuppofe  the  weight  of  Air  to  be  to  that  of  Water,  as  1  to  1000, 
and  a  cubic  foot  of  Water  to  weigh  6 4  pounds,  then  all  the  heavy  Bodies 
in  a  cubic  foot  of  Air  will  weigh  of  a  pound.  Let  us  imagine,  now, 
only  half  of  thefe  heavy  Corpufcles  to  be  pure  Water,  the  other  half,  all  v 
the  reft  of  the  Bodies  that  are  contained  in  the  Air,  and  then  it  appears., 
that  in  a  cubic  foot  of  Air  there  will  be  about  half  an  ounce  of  Water.  If 
this  Salt,  therefore,  is  capable  of  attracting  this  Water  from  fo  great  a  fpace, 
we  difcover  a  new  and  very  furprizing  power  in  Nature.  Hence  Sendivogius 
faid,  very  juflly,'  the  more  Alcali’s  are  burnt,  the  more  Water  thefe  calcin’d 
Bodies  attract  out  of  the  Air.  If  you  are  rather  of  opinion,  however,  that 
in  this  cafe  the  Water  which  is  in  the  Air  at  a  diftance,  comes  into  that  Air  which 
is  neareft  to  the  Salt,  and  fo  is  exhaufted  of  its  Water,  I  will  not  contend 
with  you  ;  but  this,  in  the  mean  time,  I  am  certain  of,  that  the  Air,  where 
the  experiment  was  made,  and  from  which  the  Water  was  feparated,  was  ex¬ 
ceeding  ftill. 

But  to  come  at  the  fame  thing  ftill  more  exadlly,  I  took  a  large  glafs  And  wry 
Bottle,  very  clean,  hot,  and  dry,  and  into  this  I  put  fome  pure  Salt  of  Tar- efficaU0Ui' 
tar,  very  hot  and  dry,  likewife,  and  reduced  to  Powder  in  the  manner  above 
defcribed.  I  then  prefently  ftopt  the  Mouth  of  the  Bottle  with  a  dry  Cork, 
and  covered  it  over  with  a  Hog’s  Bladder,  well  rubb’d  with  Oil,  and  made 
very  fupple,  which  I  tied  over  it  ;  and  I  afterwards  found,  that  the  Salt, 
which  adhered  to  the  fide  of  the  Glafs,  was  grown  moift  with  the  Water 
contained  in  that  finall  quantity  of  Air  that  was  included  with  it,  tho’  the 
Air  was  hot  and  dry,  at  the  time  that  the  Bottle  was  doled. 
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Secondly,  °2\  But  with  refped  to  Air,  now,  Alcali’s  feem  to  have  a  quite  contrary  power;- 
repels  Air.  for  as  t|iey  attrad  Water,  fo  they  feem  to  repel  pure  elaftic  elementary  Air.  In¬ 
deed  one  would  be  apt  to  think  otherwife  :  For  if  a  fix’d  alcaline  Salt,  when  it  is 
perfectly  red  hot,  nay,  in  fufion,  is  poured  into  an  iron  plate,  it  will  foon  attrad 
l'ome  Water  into  it ;  and  as  this  Water  is  drawn  out  of  the  Air,  one  would 
imagine,  it  fhould  attract  the  Air  along  with  it,  efpecially,  as  it  formerly 
appeared,  that  when  Water  is  by  any  means  deprived  of  its  Air,  it  always 
fpontaneoufly  takes  in  more.  Nay,  and  for  this  reafon  it  would  farther  feem 
probable  too,  that  the  Salt -fhould  attract  Air  into  it,  viz.  that  all.  the  Air 
that  was  in  it  before  mufl  have  been  expell’d  by  the  inrenfenefs  of  the  Fire 
in  which  it  was  melted.  On  thefe  accounts  a  perfon  would  be  apt  to  infer, 
that  a  great  deal  of  Air  muft  be  drawn  into,  and  lie  concealed  in  thefe  Salts; 
and  yet  if  you  examine  Oil  of  Tartar  per  'Deliquium  at  the  Air-pump,  it  does 
not  give  any  indication  of  Air’s  coming  out,  nay,  even  though  you  make  it 
hot.  Hence,  therefore,  again  every  body  would  conclude,  that  thefe  Alcali’s 
do  not  only  repel  Air,  but  that  they  likewife  even  expel  that  which  is  lodged 
in  the  Water  -/and  hence,  that  there  is  in  thefe  Salts  a  power  of  repelling 
Air,  and  driving  it  from  among  them. 

Or, perhaps.  But  you  may  remember.  Gentlemen,  that  whilft  this  point  was  before 
attra^itex- uncjer  examination,  we  brought  it  to  this  conclufion,  that  it  was  al mod;  pro- 
trongfy.  bable,  that  Alcali’s  attrad  Air  into  them  exceeding  ftrongly,  and  lo  clofely 
unite  it  with  them,  that  they  do  not  let  it  go  again,  until  it  is  forced  from 
them,  by  a  ftrong  Fire,  or  being  put  into  an  effervefcence.  Vide.  p.  303,  310. 
Upon  a  careful  confideration,  therefore,  of  thefe  oppofite  appearances,  I  am 
in  a  doubt,  whether,  under  this  fecond  property  of  Alcali’s,  I  fhould  conclude, 
that  they  perfedly  repel  Air;  or  that  they  unite  it  fo  intimately  with  them, 
that  fcarce  any  Body  attrads  it  more  ftrongly,  or  fixes  it  more  clofely.  One 
of  thefe  two  muft  certainly  be  the  cafe  ;  which  of  them  is  fo,  I  dare  not 
affert.  Thus  you  fee  the  extraordinary  iffue  of  fo  many  Experiments,  per¬ 
formed  in  a  proper  manner,  viz.  a  fluduation  between  two  opinions,  that  are 
diametrically  oppofite  to  one  another.  This,  however,  is  the  nature  of  true 
Philofophy,  nor  can  we  any  other  ways  come  at  a  right  knowledge,  of  it, 
Thefe  uncertainties,  in  the  mean  time,  have  this  evident  advantage,  that 
they  put  others  upon  farther  inquiries. 

Do  not  repel  Thefe  pure,  acrid,  fixed  Alcali’s,  if  they  are  mixed  with  the  choiceft  Alco- 
Aicoboi*  hoi,  when  they  come  firft  out  of  the  Fire,  attrad  it  into  them,  and  unite 
it  with  them  ;  but  if  there  is  the  leaft  mixture  of  Water  in  it,  then  the  Wa¬ 
ter  is  immediately  attraded,  and  the  Alcohol  repelled  ;  nor  can  they  afterwards 
be  united,  by  any  method  whatfoever.  Nor  can  this  union  be  effeded,  if  the 
Alcohol  is  pure  ;  but  there  is  Water  in  the  Salt.  In  this  manner,  therefore,  pure 
Alcali’s  elegantly  divide  ftrong  Spirit  of  Wine  into  two  parts,  that  are  not  mif- 
cible  with  one  another,  viz.  into  a  Water  fiiturated  with  the  Alcali,  and  into 
a  pure  Alcohol  fwimming  at  top.  And  thus,  again,  plainly  appears  the 
reciprocal  attradive  force  betwixt  the  Water  and  the  Alcali.  For  take  a 
pint  of  the  pureft  Alcohol,  put  into  it  but  a  very  fmall  quantity  of  Water, 
and  then  throw  in  fuen  a  dry,  alcaline  Salt,  and  the  Alcali  will  in  an  inftanc 
draw  into  it  that  little  portion  of  Water,  upon  which  there  will  appear,  a  kind 
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cf  tenacious  Oil  about  the  Tides  of  the  Glafs,  and  at  the  fame  time,  the  com¬ 
bination  of  the  Alcohol,  and  Water,  will  be  perfectly  prevented.  Hence  then 
we  fee  evidently,  how  many,  and  what  fingular,  phyfical  operations  may  be 
performed  by  means  of  fixed  Alcali’s,  when  they  aft  upon  thofe  Fluids  that 
are  prepared  by  fermentation,  confidering  them  as  afting,  either  by  an  at¬ 
traction  or  repulfion  of  the  Alcohol,  or  by  an  attraction  of  the  Water  alone. 

Nay,  and  thefe  Alcaics  aft  upon  thefe  Liquors  yet  in  another  refpeft  :  For  as 
every  Spirit  drawn  by  Fire  from  any  fort  of  Wine  has  always  a  volatile  Acid 
intermixed  with  it,  hence  the  Acid  being  greedily  attrafted  by  the  Alcali,  the 
Spirit  by  this  means  becomes  much  more  pure,  as  it  is  now  freed  from  its  in¬ 
herent  Acids,  and  confequently  will  be  very  different  both  in  its  nature  and 
vertues,  from  what  it  was  before  this  Operation.  And  the  Alcali  itfelf,  like- 
wife,  will  at  the  fame  time  be  intirely  altered,  will  become  a  compound  of 
an  Acid  and  Alcali,  and  if  it  is  perfeftly  faturated  in  this  manner,  will  pro¬ 
duce  Sennertus’s  Sal  Purgans  de  Partaro.  To  this  Obfervation,  laftly,  we  are 
indebted  for  a  preparation  of  pure  Alcohol,  without  diftillation,  or  any  affiftance 
of  Fire:  For  mix  only  a  fufficient  quantity  of  Pot-afhes  with  common  Spirit 
of  Wine,  and  ft ir  them  about  till  they  are  thoroughly  mixed  together,  and 
the  Water  will  run  into  the  Alcali,  and  the  Alcohol  will  fwim  at  top,  which, 
by  a  gentle  decantation,  will  come  off  good  the  firft  time.  If  you  doubt, 
however,  whether  it  is  quite  pure  or  no,  only  put  Tome  more  Affies  into  the 
Alcohol  thus  prepared,  and  by  ftirring  them  about,  and  then  pouring  the 
Liquor  off,  you  may  eafily  make  it  fo.  In  this  Operation,  however,  the 
Spirit  of  Wine  always  difcovers  a  pinguious  Oil,  which  before  appeared  nei¬ 
ther  in  the  Spirit  of  Wine,  nor  the  Alcali,  but  is  then  only  generated  when 
they  are  thus  mixed  together. 

In  the  fourth  place,  the  power  of  thefe  Alcali’s  manifefts  itfelf  particular-  Attn&  di- 
ly  upon  diftilled  vegetable  Oils,  For  if  the  moft  acrid,  pure,  dry  Alcali  is  lblJed  ou®' 
thrown  very  hot  into  a  diftilled  Oil,  it  attrafts  it  violently  into  itfelf,  with 
a  mighty  hifting  noife,  and  unites  it  fo  well  with  its  Subftance,  that  there  is 
immediately  produced  a  kind  of  Soap,  which  is  ftill  combined  more  clofely, 
and  brought  to  greater  perfeftion  by  this  mixture’s  being  fet  in  a  fubterra- 
neous  place  ;  for  by  this  means  both  of  them  become  fern i-vola tile  and  form 
a  Mafs  diffoluble  in  Water,  which  is  endued  with  excellent  medicinal  ver¬ 
tues,  and  is  the  Em  parvum  Sapientum ,  the  Sapo  Helmontianus ,  the  Sal-Volatile 
Partari  Starkeianum ,  and  the  Correttor  Matthei.  This  fort  of  Medicine  was  very 
famous,  firft  in  England ,  and  afterwards  all  over  Europe:  For  it  powerfuliv 
foftens  and  relolves  almoft  every  kind  of  vifcid  concretion  that  is  generated 
from  the  humours  of  the  human  Body :  Hence  it  incides  and  attenuates  the 
Saburra  that  clogs  up  the  Veftels,  and  at  the  fame  time  it  gently  ftimulates 
the  Veftels  themfelves,  and  makes  them  aft  with  a  moderate  impetus ,  and 
thus  in  both  ways  proves  an  aperient,  and  by  Perfpiration,  Sweat,  and 
Urine,  carries  off  the  Matter  of  the  moft  ftubborn  chronical  difeafes.  If  it  is 
digefted  too  with  fimple  Subftances,  it  alters  them,  and  quite  changes  their 
natural  difpofition,  and  by  this  means  fubdues  the  virulent  efficacy  of  many 
of  them,  and  imbues  them  with  new  vertues.  Its  medicinal  power,  however, 
as  a  univerfal  medicine,  which  is  the  common  fault  of  Chemtfts,  has  been  too 
much  extoll’d.  But  here  let  me  caution  you,  that  this  combination  can  never 
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be  effected,  if  there  is  the  ieaft  Water,  either  in  the  Alcohol  or  Oil,  and 
confequently,  never  by  cold  Salts.  Nor  will  it  fticceed,  if  but  a  fmall  portion 
of  the  alcaline  Salt  (lands  above  the  Oil,  and  thus,  by  coming  to  the  Air, 
grows  ever  fo  little  moift. 

Alcali’s  are  eafily  united  likewife  with  the  exprefs’d  Oils  of  Vegetables,  or 
even  Animals,  as  is  commonly  feen  in  boiling  them  into  artificial  Soap  by  the 
affiftance  of  quick  Lime,  Water,  and  Fire.  And  the  Subfiance  thus  produced 
is  wonderfully  efficacious  in  a  great  many  things,  which  wou’d  otherwife  be 
performed  with  a  great  deal  of  difficulty  :  But  the  chief  of  thefe  are  mention’d 
already  under  the  former  head. 

But  alcaline  Salts,  in  a  particular  manner,  attradl  all  kind  of  Acids  what¬ 
ever,  whether  produced  in  the  Animal,  Vegetable,  or  Foffil  Kingdom,  and 
that,  whether  dry  or  moifi,  pure  or  diluted.  And  this  power  of  Alcali’s,, 
by  which  they  thus  attradl  Acids,  is  vaftly  greater  than  the  fame  with  refped: 
to  Water:  For  in  this  adtion,  by  which  they  unite  thefe  Acids  with  themfelves, 
they  violently  expel  the  Air  that  refides  in  the  Salts,  whence  arile  fuch  numbers 
of  Air-bubbles,  which  fucldenly  appear,  and  then  burft  afpnder.  Nay,  and  by 
this  very  combination,  they  even  repel  Water  i-tfelf  from  them  pretty  confide- 
rable  •,  and  when  they  are  thus  faturated,  they  will  eafily  fuffer  themfelves  to 
be  dried,  or  deprived  of  their  Water,  which  before,  when  they  were  feparated, 
they  retained  very  tenacioufiy.  Pure  acid  Oil  of  Vitriol,  for  inftance,  when 
it  is  alone,  you  can  fcarcely,  by  any  Art,  free  from  its  Water;  Oil  of  Tar¬ 
tar  not  without  a  great  deal  of  difficulty:  And  yet  when  you  mix  them  to- 
gether,  the  Water  is  expelled  in  fuch  a  manner,  that  a  Salt  almoft  dry  ap¬ 
pears  in  the  Veflel  under  it ;  as  is  evident  in  the  Preparation  of  Tartarus  Vi* 
triolatus.  The  fame  is  true  of  other  Acids  likewife,  when  they  are  combined 
with  an  Alcali:  And  from  this  confideration,  many  abftrufe  things  in  the 
Dodlrine  cf  Menftruums  may  be  eafily  underftood.  But  this  Power,  by  which 
Alcali’s  thus  attradl  Acids,  is  limited  and  confined  within  certain  bounds  ;  and 
hence  there  appears  a  vaft  diverfity  among  them,  tho’ this,  indeed,  is  more  owing 
to  a  difference  in  the  Acids  than  in  the  Alcali’s.  This  affair,  the  knowledge  of 
which  is  exceeding  ufeful,  the  egregious  Homberg  has  very  happily  explained, 
as  indeed  he  has  every  thing  elfe  he  hasattempted,  in  the  M'em.  del* Ac.  'Roy .  des 
Sc.  T.  I.  p.  52.  A  few  of  the  Obfervations,  therefore,  which  he  has  there  given 
us,  with  your  leave,  I  will  here  lay  before  you.  One  ounce  of  Salt  of  Tartar, 
abforbed  all  the  Acid  from  14  ounces  of  the  befi  diffilled  Vinegar  ;  and  hence, 
after  it  was  dried,  it  was  increafed  in  its  weight  3  drachms,  36  grains  ;  the 
remaining  part  of  the  Vinegar  being  mere  infipicl  Water.  By  this  means, 
then,  we  difeover  the  proportion  there  is  between  the  Acid,  and  the 
Water  of  the  Vinegar.  From  Spirit  of  Salt,  the  fame  abforbed  2  ounces  5 
drachms ;  and  hence  became  3  drachms,  14  grains  heavier.  From  Spirit  of 
Nitre,  1  ounce,  2  drachms,  36  grains  ;  its  weight  being  thereby  increafed  3 
drachms,  10  grains.  From  Aqua  Fortis^  it  took  up  1  ounce,  2  drachms,  30 
grains  ;  gaining  hence  3  drachms,  6  grains,  in  its  weight.  From  Oil  of  Vitriol,  5 
drachms  ;  the  increafe  of  its  weight,  3  drachms,  5  grains.  As  thefe,  therefore, 
are  the  principal  Acids,  we  may  eafily  infer  in  the  firfi  place,  that  Acids,  tho* 
very  different  in# their  fpecific  Gravity,  when  they  have  faturated  an  Alcali, 
are  oblerved  to  have  the  lame  weight ;  for  Vinegar,  which  is  the  lighteft  Acid 
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of  all  thefe,  increafed  the  weight  of  the  fame  Salt  of  Tartar,  as  much  as  the 
Oil  of  Vitriol,  which  is  the  heavieft,  and  moft  pure:  The  fame  too  is  true  of 
the  reft,  the  difference  between  the  greateft  and  leaft  increafe  of  weight,  being 
no  more  than  31  grains,  and  that  only  in  Vinegar,  arifing  from  the  ‘Tartarus 
Regenerat-us' s  being  dried  with  a  vaft  deal  of  difficulty,  z.  Hence,  therefore. 
Acids  feem  to  differ  chiefly  in  the  quantity  of  Water  they  are  diluted  with, 
fince  the  pure  Acid,  when  it  is  extradited,  difcovers  always  the  fame  weight. 
If  14  ounces,  therefore,  of  the  ftrongeft  Vinegar,  cou’d  by  any  contrivance 
be  reduced  into  5  drachms  of  Acid,  by  feparating  the  Water  from  it,  and  col- 
lefting  together  the  Acid  without  making  any  alteration  in  ir,  wou’d  then  this- 
colledted  Acid  be  as  ftrong  as  Oil  of  Vitriol  ?  This  is  certain,  it  wou’d  be  then 
capable  of  faturating  the  fame  quantity  of  Alcali.  3.  We  hence  fee,  Thirdly, 
how  great  a  part  of  thefe  Acids  is  Water;  and  that,  therefore,  it  is  probable. 
Fourthly,  that  if  thefe  acid  Salts  could  be  obtained  pure  without  any  Water 
at  all,  they  would  then  appear  in  a  folid  form.  This,  however,  has  never 
yet  been  accomplifhed :  Very  intenfe  Cold  has  come  neareft  it  of  any  thing, 
but  not  quite  completed  it.  Hence  likewife  we  may  conceive  what  furprizing 
effects  alcaline  Menflruums  may  produce,  when  they  add  upon  Solvends  that 
have  any  latent  Acid  in  them  ;  or  upon  thofe  that  are  adtually  confolidated, 
and  held  together  by  an  Acid,  and  hence  when  this  Acid  is  abforbed,  fall 
again  into  their  conftituent  Elements.  How  great  an  Effervefcence  is  by  this 
means  excited  ?  What  a  production  of  light  Bubbles,  that  prefently  mount’ 
up,  and  are  continually  burfting,  and  by  this  means  caufe  a  hiffing  noife,  and 
generate  a  veryelaftic  Air  !  But  all  thefe  fudden  effects  cannot  be  underftood 
without  a  right  notion  of  the  DoCtrine  of  Alcali’s.  But  I  muft  here  take  notice, 
however,  that  when  this  affufion  of  an  Acid  to  an  Alcali  is  performed  gradu¬ 
ally  and  cautioufly  in  warm  Liquors,  and  in  a  .large  Veffel,  and  ff  at  the  fame 
time  the  Veffel  is  (hook  after  every  inftillation  of  the  Acid  ;  then  you  will 
come  at  laft  to  that  temperament  in  which  there  will  be  no  farther  Ebullition  : 
And  this  is  called  the  point  of  Saturation.  If  you  afterwards  proceed  to  pour- 
on  the  Acid,  there  will  be  no  more  agitation  excited,  then  there  is  upon  mix¬ 
ing  Water  with  Water  :  And  then  the  Compound  thus  produced,  is  neither 
Alcali  nor  Acid,  but  a  neutral  one  concreted  of  both,  which  acquires  its  name 
from  the  Acid  that  faturated  the  Alcali.  Elence  the  Acids  have  been  called 
Males,  and  the  Alcali’s  Females,  and  the  Compound  of  them  both,  Herma¬ 
phrodites:  The  Alcali,  the  Vacuum  ;  the  Acid,  the  Implent  :  The  Alcali  the 
Chaos,  and  the  Acid  the  impregnating  Spirit.  This  extraordinary  Ebullition 
and  Effervefcence,  now,  that  arifes  between  the  Alcali  and  the  Acid  from  the 
violent  expulle  of  the  Air  and  Water,  may  be  owing  poffibly  to  thefe  Bo¬ 
dies  i-mpetuoufly  driving  out  whatever  lies  between  them,  when  they  rufh 
ftrongly  into  mutual  contact :  And  then  this  wou’d  not  arife  from  any  difa- 
greement,  but  an  affociation  of  Principles.  Will  you  hence,  therefore,  be  in¬ 
duced  to  believe,  that  Acids  abound  plentifully  with  Air,  but  that  Alcali’s  are 
without  it  ?  Certainly,  the  ftrongeft  Alcali,  taken  very  hot  out  of  the  Fire, 
and  hence  probably  deprived  of  all  its  Air,  will,  if  it  is  thrown  into  an  Acid, 
produce  a  prodigious  Effervefcence.  Is  this  the  reafon  then,  that  Acids, 
when  they  are  predominant  in  Animals,  are  fo  very  flatulent  ?  Do  the  Salts  pro¬ 
duced  from  a  combination  of  Alcali’s  and  Acids,  lofe  the  greateft  paft  of  their 
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Air,  and  are  they  hence  found  to  be  fo  little  flatulent  in  the  human  Body? 
Are  for  the  fame  reafon.  Acids  alone,  or  at  leaft  acefcent  Bodies,  difpofed  to 
ferment  ?  And  does  there  hence,  in  fermentation,  arife  fuch  a  tumultuous  Air? 
Poes  fermentation  hence  naturally  tend  to  the  generation  of  Acids  ;  Fire,  when 
it  burns  openly  to  the  production  of  Alcali’s  ?  And  does  hence  Fermentation, 
the  Parent  of  Acids,  perform  its  work  with  a  fmall  degree  of  Heat,  whilft 
a  greater  is  neceflary  to  dilpofe  Animals  by  putrefaction  to  become  alcalious  ? 
But  to  proceed  :  We  farther  obferve  then,  that  when  thefe  Saks  are  once  per¬ 
fectly  faturated,  they  continue  afterwards  at  reft,  nor  generate  any  new  motion, 
tho’  you  perflft  in  pouring  upon  them  either  Acids  or  Alcali’s.  Among  the  na¬ 
tural  caufes,  therefore,  by  which  motions  are  excited  in  the  Univerfe  that  did 
not  appear  before,  we  muft  reckon  Alcali’s  and  Acids,  at  the  time  when  thefe  are 
mixed  pure  together,  which  ceafe  again,  as  foon  as  ever  this  combination  is 
compleat.  Nor  can  we  at  all  doubt,  but  that  in  the  aClion  of  thefe  alcaline 
Menftruums  upon  Acids,  the  Water  is  expelled  out  of  them  as  well  as  the  Air, 
when  they  thus  unite  together  •,  for  tho’  they  are  perfectly  fluid  when 
they  are  mixed,  yet  they  harden  in  the  very  aCt  of  combination  into  little 
faline  Glebules,  and  appear  in  the  Water  in  the  form  of  pellucid  Chryftals, 
the  watery  Liquid  being  driven  out,  and  fwimming  at  top.  Nay,  and  when 
the  Saturation  is  quite  perfeCt,  the  Water  may  be  drawn  away  pure,  and  with¬ 
out  any  faline  Tafte,  which  being  all  feparated,  the  remainder  is  converted  in¬ 
to  a  white,  mealy,  opake,  dry  Powder,  Thefe  compound  Salts  too,  are 
eafily  dried  with  a  gentle  Fire-,  whereas  the  Ample  Alcali’s  and  Acids,  by 
whofe  combination  they  are  produced,  either  cannot  be  dried  at  all,  or  not 
without  the  greateft  difficulty.  And  again,  tho’  thefe  compound  Salts  thus 
prepared,  part  with  their  Water  eafily;  yet  it  is  vaftly  difficult,  by  the  affift- 
ance  of  Fire  alone,  to  feparate  either  the  alcaline  or  acid  Salts,  fo  as  to  pro¬ 
cure  them  quite  pure.  If  any  one,  for  inftance,  has  thus  made  a  Sal-Ammo¬ 
niac^  from  an  alcaline  Spirit  of  Sal-Ammoniac,  and  Spirit  of  Sea-Salt,  he  may, 
indeed,  fublime  it,  by  expofing  it  to  the  Fire,  but  he  will  not  thus  be  able 
to  feparate  it  into  the  faline  Principles  of  which  it  was  compounded.  The 
fame  likewife  is  true  of  Tartarus  Vitriolatus ,  Sal  Marinus  Regeneratus ,  Nitrum 
Refuf citatum ,  Tartarus  Regeneratus ,  and  others.  There  are,  however,  fome 
methods  found  out,  by  which  one  may  obtain  this  refolution  of  compound  Salts, 
into  their  conftituent  alcaline  and  acid  faline  Principles;  and  the  knowledge  of 
thefe  will  lead  us  into  fome  of  the  moft  fecret  Arts  of  Chemiftry.  In  order,  there¬ 
fore,  to  get  a  proper  infight  into  thofe,  let  us  proceed  to  examine  fome  farther 
properties  of  Alcali’s. 

Theattraa;-.  Alcali’s,  therefore,  attract  all  known  Acids  ;  tho’ at  the  fame  time  we  muft 
— take  notice,  that  they  attraift  fome  much  more  powerfully  than  others.  This 
various.  aflertion  is  abundantly  confirmed  by  Experiments.  If  to  an  Alcali  perfectly 
faturated  with  Vinegar,  or  Tartarus  Regeneratus,  you  pour  Spirit  of  Nitre,  or^ 
Sulphur,  or  Vitriol,  then  the  latent  Alcali  will  attradl  into  it  that  Acid,  and 
repel  from  it  the  acid  of  the  Vinegar  with  which  it  was  be'fore  faturated  ;  and 
hence  a  Liquor,  which  will  be  nearly  Spirit  of  Vinegar,  may  be  afterwards 
drawn  from  this  Compound  with  a  moderate  Heat,  there  remaining  a  confide- 
rably  fixed,  regenerated  nitrous  Salt  at  .the  bottom  of  the  Vefiel  :  and  if  you 
put  to  it  Spirit  of  Salt,  Sulphur,  or  Vitriol,  the  Alcali  will  in  the  fame  man¬ 
ner 
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ner  attract  them,  and  let  go  the  Acid  of  the  Vinegar.  Again,  if  you  take 
an  Alcali  rightly  faturated  with  Spirit  of  Nitre,  and  mix  it  with  Spirit  of  Sea- 
Salt,  there  will  arife  in  diftillation  an  Aqua  Regia ,  and  a  nitrous  Salt  will  be 
left  at  the  bottom,  but  changed  from  its  former  nature.  And  if  upon  an  Alcali 
perfectly  faturated  with  Spirit  of  Salt  fo  that  it  is  become  Salt,  you  pour  Spi¬ 
rit  of  Nitre,  the  Compound,  by  diftillation,  will  yield  an  Aqua  Regia  likewife, 
and  the  Salt  that  remains  at  the  bottom  will  be  of  a  nitrous  kind,  containing 
an  inflammable  matter  that  will  make  it  deflagrate,  but  yet  will  be  fomewhat 
different  in  its  nature,  both  from  the  Salt  and  the  Nitre.  In  thefe  two  cafes, 
therefore,  as  between  the  acid  of  the  Nitre,  and  that  of  the  Salt,  there  is  no 
fuch  great  difference  with  refpeit  to  their  acid  quality,  each  of  thefe  Acids 
feems  in  fome  meafure  to  have  diflodged  and  driven  out  the  other,  .by  which 
means  they  both  rife  mixed  together,  and  both  of  them  likewife,  with  the 
Alcali  for  their  Bafts ,  help  to  make  up  the  refiduum.  If  you  take  an  Alcalf 
faturated  with  Spirit  of  Nitre,  and  pour  upon  it  Oil  of  Vitriol,  a  pure  Spirit  of 
Nitre  is  immediately  expelled,  and  the  acid  of  the  Vitriol  continues  united  with 
the  alcaline  part  of  the  Nitre,  and  makes  a  Salt  at  the  bottom,  which  has  in 
fome  meafure  the  nature  of  Tartarus  Vitriclatus ,  tho’  it  differs  from  it  in  fome. 
of  its  qualities ;  but  it  has  fcarcely  anything  in  common  with  Nitre.  And 
laftly,  if  upon  factitious  or  natural  Sea-Salt,  you  pour  Oil  of  Vitriol,  there, 
prefently  fumes  up  a  very  volatile  acid  Spirit  of  Sea-Salt,  that  poffeffes  almoft 
all  the  known  vertues  of  it,  except  that  it  fumes  more,  is  more  volatile,  and 
its  Vapour  is  of  a  fuffocating  nature,  till  it  is  corrected  by  a  repeated  depuration. 
All  thefe  Experiments,  therefore,  certainly  evince,  that  thofe  Acids,  which  are 
naturally  contained  in  a  lefs  quantity  of  Water,  have  a  power  of  uniting  them- 
felves  with  Alcali’s,  fuperior  to  that  of  thofe,  which  are  naturally  diluted  with- 
a  greater.  And  this  Rule,  as  far  as  I  know,  holds  true,  and  may  be  laid  down 
univerfally,  that  ftronger  Acids  always  expel  from  their  refidence  in  Alcali’s, 
thofe  Acids  which  lefs  powerfully  adhere  to  them.  And  then,  Secondly,  theio 
ftronger  Acids  always  unite  themfelves  with  that  Alcali  from  which  the  weaker 
Acid  was  expelled,  and  take  pofleflion  of  the  place  in  which  that  was  feated. 
before.  Thirdly,  the  Salt  thus  regenerated,  lofmg  the  difpofltion  it  had  from 
the  firft  Acid,  which  is  now  removed,  puts  on  very  nearly  the  nature  of  that 
Salt,  from  which  was  drawn  the  la  ft  Acid  which  is  now  united  with  the  Alca¬ 
line  part.  In  the  Fourth  place,  however,  it  muft  be  confefs’d,  that  betwixt 
the  Salts  thus  produced,  and  thofe  native  Salts  from  which  thofe  Acids  were 
drawn,  there  is  always  fome  pretty  remarkable  difference.  Thus,  for  inftance, 
the  Sal  Mirabilis  Glauberi,  which  is  prepared  by  diftillation  of  Sea-Salt,  with 
the  beft  Oil  of  Vitriol,  is  of  a  very  different  nature  from  that  which  is  obtained 
from  Oil  of  Vitriol,  and  Oil  of  Tartar  combined  together  into  Tartarus  Vitrio- 
latus:  Which  is  likewife  obferved  in  others.  And  again,  the  Salt  which  is 
procured  by  diftilling  Glauber's  Spirit  of  Nitre,  is  quite  another  thing  from 
his  Sal  Mirabilis,  tho’ both  thefe  are  fuppofed  to  be  produced  from  the  fame 
Acid  and  Alcali.  This  rule,  therefore,  which  has  been  laid  down  by  the  moll 
famous  Chemifts,  That  Acids  always  convert  Alcali' s  into  their  nature  in  fuch  a  man¬ 
ner ,  that  from  thefe  Compounds  may  be  conflantly  regenerated  thofe  Salts ,  which  before 
yielded  thofe  Acids ,  is  too  general,  and  muft  be  underftood  with  fome  reftriCti- 
on.  In  the  Fifth  place,  I  obferve  farther,  that  when  thefe  Acids  thus  ppurecl 
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upon  compound  Salt,  expel  thence  the  Acids  that  were  united  with  them  be> 
fore,  and  unite  themfeives  with  the  remaining  Alcali’s,  this  new  combination 
is  effected  without  any  confiderable  Effervefcence  :  For  the  firft  Acid  quits  its 
place,  and  the  laft  fucceeds  it  without  much  conflict,  notwithftanding  there 
arifes  fuch  a  prodigious  ebullition,  when  a  pure  Alcali  is  mixed  with  a  pure 
Acid.  Nor  does  it  appear,  that  any  Air  is  generated  by  this  adunation,  tho* 
in  the  other  cafe  it  was  expelled  in  fo  large  a  quantity.  Does  this  happen,  then, 
becaufe  the  Effervefcence  that  was  excited  in  the  preceding  Saturation,  had  ex¬ 
pelled  all  the  Air,  fo  that  now  the  new  Acid  does  nothing  more  than  enter 
into  the  faturated  Alcali  thus  deprived  of  its  Air,  and  remains  there  without 
either  expelling  any  Air,  or  attracting  any  ?  This  certainly  feems  confirmed  by 
this  Obfervation,  that  if  that  fecond  Acid  is  expelled  by  a  ftronger  Acid,  and 
is  then  mixed  with  another  Alcali,  it  will  with  that  raife  as  violent  an  Effer¬ 
vefcence  as  the  firft  did  fo  that  in  this  Operation  there  fhall  be  produced 
again  the  fame  Heat,  Noife,  and  Air,  whilft  in  the  compound  Salt  there  was 
fcarcely  any  fuch  appearance.  Hence  then  we  underftand,  the  wonderful  Me- 
tempfjchofis  and  Palingenefia  of  thefe  acid  Salts :  By  thefe  many  philofophical 
arts  may  be  invented  and  cultivated  :  By  thefe,  many  unheard  of  changes  may 
be  brought  about  in  natural  Bodies,  of  which  there  are  at  prefent  no  inftan- 
ces,  nor  any  known  Inftruments,  and  of  which,  conlequently,  no  account  can 
be  given  from  any  other  principles  which  mankind  has  hitherto  been  acquaint¬ 
ed  with.  Thefe  things,  Gentlemen,  it  was  abfolutely  neceffary  to  lay  clearly 
before  you,  whilft  we  had  Alcaics  under  confideration  as  folvent  Menftruums  > 
for  in  the  application  of  thefe  to  various  Bodies,  you  will  meet  with  an  in¬ 
finite  number  of  Phenomena, ,  which  without  the  knowledge  of  this  Dodtrine, 
you  could  not  poffibly  account  for. 

There  are  fome  other  things,  likewife,  which  occur  upon  this  head,  that 
one  would  be  ftill  farther  induced  to  fufpedt,  but  which  require,  however,  a 
more  mature  inquiry,  before  they  can  be  admitted  ascertain:  Thefe,  therefore, 
with  your  leave,  I  will  here  add  by  way  of  Problems  ?  Do  all  fixed  Alcali’s 
owe  their  origin  to  Fire  only,  as  their  generating  caufe?  Do  all  volatile  Alcali’s 
depend  alone  for  their  production,  on  a  degree  of  Heat  that  is  neceftary  to 
putrefaction  ?  Is  it  poffible  in  nature,  that  a  fixed,  or  a  volatile  Alcali,  if  ex- 
poled  to  the  open  Air,  can  long  continue  an  Alcali?  Or  will  they,  by  every 
where  meeting  with  an  Acid,  or  an  oily  Subftance,  be  converted  into  a  neu¬ 
tral  Salt,  ora  Sapo?  Does  not  the  fame  thing  happen  to  them  likewife  in  Vegeta¬ 
bles,  and  in  the  Bodies  of  Animals  ?  Is  there  not  by  this  means  continually  pro¬ 
duced  a  very  large  quantity  of  compound  Salts,  and  of  thofein  particular  which 
will  arife  from  an  Alcali,  and  that  Salt  whofe  acid  is  every  where  diftributed? 
As  natural  Acids,  therefore,  or  thofe  which  are  generated  from  Vegetables  by 
Fermentation,  are  always,  and  every  where  prefent,  does  it  not  hence  happen, 
that  this  compound  Salt  is  moft  frequently  of  the  nature  of  Tartarus  Regene - 
ratusy  or  of  that  of  the  Spiritus  Ophthalmicus  Minderiri ,  which  arifes  from  the 
combination  of  a  pure  volatile  alcaline  Salt,  with  diftilled  Spirit  of  Vinegar, 
which  is  not  acrid,  but  vaftly  penetrating  and  adlive,  tho’  at  the  fame  time  not 
endued  with  much  Tafte.  But  amongft  all  thefe  things,  there  is  nothing,  that 
for  very  weighty  reafons,  deferves  more  to  be  examined  into,  than  the  origin 
and  nature  of  thofe  Salts,  which  on  account  of  their  commonnefs  and  ufe  we 
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are  the  moft  acquainted  with  of  any,  viz.  Fountain-Salt,  Sal-Gem ,  Sea-Salt, 
and  Nitre.  Concerning  thefe,  we  would  particularly  inquire,  whether  they  are 
produced  by  a  combination  of  the  Acid,  into  which  they  may  be  chemically 
refolved,  with  a  fixed  vegetable  Alcali  ?  Or  whether,  on  the  contrary,  they 
are  fimple  Bodies,  juft  as  nature  has  generated  them,  and  by  the  adtion  of  the 
Fire  are  rather  changed  in  their  difpofition,  than  feparated  into  their  proper 
conftituent  parts  ?  The  Chemifts,  certainly,  efpecially  after  Francifcus  Trava- 
ginus  of  Venice,  and  the  famous  Oito  Tachenius ,  had  publifhed  their  Writings 
of  Alcali’s  and  Acids,  have  been  of  Opinion,  that  all  thefe  Salts  were  in  rea¬ 
lity  originally  compounded  of  an  Alcali  and  an  Acid  that  were  before  in  be¬ 
ing,  and  that  they  then  firft  appeared  in  the  Univerfe.  After  a  good  deal  of 
confideration  of  this  matter,  however,  it  appears  very  probable  to  me,  that 
the  Salt  in  the  Sea  did  adlually  exift  before  there  was  any  the  leaft  fign  of 
the  acid  Spirit  of  this  Salt,  or  any  fixed  Alcali  from  burnt  Vegetables  to  be 
found  in  the  World.  Nay,  from  Sea-Salt,  no  Mortal  has  been  ever  able  by 
any  Experiment  whatever,  to  procure  one  Grain  of  a  fixed  Alcali.  This,  I 
mylelf,  have  fufficiently  experienced.  Take  any  quantity  of  the  pureft,  drieft 
Sea-Salt,  and  by  long  rubbing,  mix  it  intimately  with  three  times  as  much 
very  dry  common  Bole  :  Urge  it  then  in  a  very  ftrong  Fire  in  what  manner 
you  pleafe,  and  it  will  yield  but  a  certain  proportion  of  acid  Spirit  of  Salt  *, 
nor  can  you  procure  any  more  from  it,  tho*  you  increafe  your  Fire  to  ever 
fo  great  a  degree.  At  the  bottom  of  the  Veffel,  then,  there  will  always  re¬ 
main  the  Bole,  which  will  ftill  continue  Salt.  Take  this,  and  with  Water 
wafh  out  all  the  Salt,  then  filter  it  carefully,  and  form  it  into  Chryftals ;  and 
what  will  you  by  this  means  be  able  to  procure  ?  For  my  own  part,  I  can  fay, 

I  never  found  any  thing  of  an  Alcali  in  it,  but  that  it  always  ftill  remained 
Sea-Salt.  Befides,  as  far  as  I  have  been  able  to  inform  myfelf,  no  Perfon 
living  has  ever  difcovered  any  fuch  thing  as  an  acid  Spirit  of  Nitre,  or  Sea- 
Salt,  but  what  was  produced  by  Art  or  Fire,  from  thefe  pre-exiftent  Salts: 

And  when  this  is  the  cafe,  it  feems  much  rather  to  arife  from  a  real  change, 
than  a  proper  feparation  of  the  concurrent  parts.  I  confefs,  indeed,  that  thefe 
Acids,  when  they  are  poured  upon  alcalious  Salts  according  to  art,  do  pro¬ 
duce  regenerated  Salts,  which  feem  to  come  as  near  as  poflible  to  thofe  Salts 
from  which  the  Acids  were  drawn  :  But  yet,  ftill  there  is  always  fome  difference 
betwixt  thefe  regenerated  Salts,  and  the  native  ones.  Thefe  things,  then,  be¬ 
ing  rightly  confidered,  make  it  plain,  that  we  can’t  be  fo  certain  about  the 
compofition,  and  refolution  of  thefe  Salts,  as  thofe  Gentlemen  wou’d  perfuade 
us.  In  the  mean  time,  you  obferve,  how  cautioufly  we  fhould  look  about 
us,  when  we  make  ufe  of  Alcali’s  in  the  folution  of  Bodies  :  For  by  the  *ac- 
cefilon  of  fomething  elfe  to  them,  thefe  Alcali’s  may  be  immediately  changed 
into  another  Salt,  and  a 61  no  longer  by  that  fimple  alcaline  vertue,  which  it  had 
when  it  was  applied,  but  according  to  the  difpofition  of  the  new  Salt  that  is 
thus  produced.  But  enough  of  this :  Let  us  therefore  proceed  to  fomething 
elfe. 

In  the  feventh  place,  then,  there  is  this  very  confiderable  in  fix’d  Alcali’s,  that  a  fixed  ai- 
when  they  are  apply’d  to  certain  Bodies  that  we  wou’d  have  perfedtly  diffolved,  £}’Voduces 
they  feem,  indeed,  at  firft  to  effedt  this,  but  are  prelently  converted  into  Maf- 
fes  that  arefcarcely  to  be  diffolved  by  any  Menjlruums ,  and  which  are  in  their 
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nature  as  far  different  from  Menjtruums  as  any  thing  can  be.  If,  for  inftance, 
a  hundred  parts  of  pure  Sand,  or  calcined  Flints  are  reduced  to  a  fine  Powder 
like  Flower,  and  then  intimately  mixed  with  a  hundred  and  fifteen  parts  of  a 
pure  fixed  alcaline  Salt  powdered  likewife  very  fine  ;  and  this  Mixture  is  then 
expofed  to  a  moderateF.ire  in  a  Glafs-houle  arch  for  the  fpace  of  an  hour,  and  kept 
conftantly  ftirring,  and  afterwards,  keeping  it  ftill  continually  ftirring,  to  a  ftronger 
Fire  for  five  hours  more  •,  you  will  by  this  means  prepare  a  matter,  which  will 
have  the  difpofitions  necefiary  for  making  the  choicefl  Glafs.  But  if  this, 
however,  is  then  put  up  into  a  good  dry  Cafk,  and  fet  in  a  dry  warm  place 
for  four  or  more  months,  the  combination  of  the  Alcali  and  the  Flints  will 
be  ftill  farther  perfected  :  If  this  Matter,  then,  thus  prepared,  is  put  into  the 
Glafs-houfe  Pots,  and  expofed  to  the  intenfe  Heat  of  the  F’urnace,  it  will 
melt  into  a  thick,  tenacious,  pinguious  kind  of  a  Liquid  ;  and  whilft  it  is 
boiling  there,  it  will  caftupa  Scum  to  the  Surface,  which  continually  increaf- 
ing  more  and  more,  riles  often  to  a  fourth  part  of  the  whole  Mafs.  When 
this  Scum  now  is  carefully  removed,  till  there  appears  no  more  of  it,  and  the 
pure  defpumated  Matter  has  been  kept  two  or  three  days  in  fufion,  what  then 
remains  in  the  Pot,  the  Workmen  call  the  Metal,  which  when  it  comes  to  har¬ 
den  in  the  cold,  produces  the  fineft  Glafs.  If  this  now  was  not  evident  from 
common  Experience,  what  mortal  living  cou’d  ever  have  imagined,  that  a  fol- 
vent  Alcali,  fpontaneoufly  diffolving  in  the  Air,  cou’d,  when  it  was  rendered 
vaftly  adtive  by  the  intenfenefs  of  the  Fire,  be  converted  with  the  Solvend  into 
a  metalline  Mafs  perhaps,  letting  afide  its  want  of  malleability  ?  This  property, 
therefore,  of  Alcali’s,  mult  by  all  means  be  inferted  in  this  account  of  the 
power  of  alcaline  Menjtruums.  For  here,  when  the  Alcali,  by  the  a&ion  of 
Fire  is  made  to  flow  like  Water,  it  hence  becomes  capable  of  difiolving  the 
Powder  of  the  Flints  in  the  fame  manner,  and  by  this  very  means  becomes  im¬ 
mediately  fo  altered  itfelf,  that  it  retains  nothing  of  its  former  difpofition,  but 
intirely  acquires  a  new  one.  Hence,  then,  you  fee  how  Menjtruums ,  and 
thofe  very  powerful  ones  too,  may  be  joined  in  an  indifioluble  union  with  thofe 
Bodies  which  they  have  moft  intimately  diflfolved  ;  which  concretion  is  always 
fo  much  the  folider,  as  the  Solution  is  more  perfect.  We  learn,  therefore, 
from  this  Experiment,  that  Alcali’s,  whilft  they  perfectly  diflolve  other  Bodies, 
are  hence  fometimes  fo  altered  themfelves,  that  they  abfolutely  lofe  the  nature 
of  a  Salt  ;  for  if  there  is  any  fubftance  in  Nature,  that  is  intirely  different 
from  Salt,  Glafs,  certainly,  mult  by  every-body  be  judged  to  be  fuch  a  one-, 
notwithftanding  it  is  near  a  third  part  Alcali.  And  in  this  Operation,  is  it 
not  very  remarkable,  that  this  alcaline  Salt,  fhou’d,  in  the  very  aft  of  Solu¬ 
tion,  fo  immediately  put  off  its  alcaline  Nature,  as  foon  as  ever  it  is  convened 
into  Glafs?  For  of  all  the  proper  charadteriftics  of  an  Alcali,  there  is  not  fo 
much  as  one  left.  It  has  loft  all  its  Tafte  :  It  does  notcaufe  an  Effervefcence 
with  any  Acid:  It  makes  no  alterations  in  Colours:  It  becomes  exceeding  foft, 
and  perfectly  free  from  any  cauftic  Acrimony  :  Nay,  it  is  much  more  fix’d  in 
the  Fire  when  it  is  turned  into  Glafs,  than  it  was  before,  when  it  exifted  in 
form  of  an  alcaline  Salt.  But  how  very  difficult  is  it  now  to  be  put  into  fu- 
lion,  as  it  requires  fo  ftrong  a  Fire  applied  to  it  for  fo  long  a  time  to  make  it 
melt  ?  And  which  is  ftill  more  furprizing,  as  foon  as  ever  it  begins  to  flow, 
and  is  converted  into  Glafs,  it  becomes  a  tenacious  Mafs  cohering  together  like 
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Pitch,  and  is  fo  duCtile,  and  pliable,  that  you  may  form  it  into  whatever 
fhapes  you  pleafe :  Nay,  and  if  you  thruft  an  Iron  into  it,  it  will  fo  adhere 
to  it,  as  to  come  out  of  the  Melting-pot  with  it,  and  be  retained  upon  it. 

But  we  ftill  farther  obferve  here  with  admiration,  that  from  two  Bodies  ex¬ 
ceedingly  opake,  concreted  into  one  folid  fubftance,  fhould  be  formed  one  fo 
pellucid,  that  in  the  beft  fort  of  it  we  find  the  tranfparency  of  pure  Water. 

And  laftly,  to  detain  you  no  longer,  we  fee  here  a  Body  produced  by  fo- 
lution,  and  that  from  a  fixed  alcaline  Salt,  which  of  all  Salts  is  the  moft 
l'oluble,  which  itfelf  cannot  be  difTolved  by  any  known  Menjlruum  whatfoever. 

Upon  this,  neither  Water,  Spirits,  Oils,  acid,  alcalious,  fimple,  or  compound 
Salts,  nay,  nor  the  very  Spiritus  Vim  Philofophicus ,  the  Sales  Circulati  Phi- 
lofophorum ,  nor  even  the  Mercurius  P hilofophorum  has  any  influence :  For  the 
Adepts  bona  fide  allure  us,  that  all  thefe  Menfiruums  are  produced  within  glals 
Vefiels:  Nay,  and  they  unanimoufly  agree,  likewife,  that  all  their  digeftions, 
diftillations,  circulations,  fixations  and  folutions  of  all  Bodies  whatfoever, 
they  perform  with  their  Menfiruums  in  Glafs  alone.  And,  which  is  ftill  more, 
even  the  fecret  Operations  of  the  Alcaheft  itfelf,  by  which  they  tell  us,  all 
Bodies  are  converted  into  Water,  are  brought  to  perfection  in  glafs  Veffels, 
without  their  fuffering  from  it  any  manner  of  alteration.  Do  not  we,  then, 
hence  evidently  learn,  how  difficult  it  is  for  a  Pnilofopher  to  explain  the 
origin  of  a  given  natural  Body  ?  How  vaftly  hard  to  affign  the  Principles  of 
which  it  was  at  firft  compounded,  by  plainly  refolving  it  into  thofe  Princi¬ 
ples,  in  fuch  a  manner,  as  by  compounding  them  again  certainly  to  produce 
the  fame  kind  of  Body  ?  If  a  man  was  perfectly  acquainted  with  every  other 
part  of  Natural  Philofophy,  but  know  nothing  at  all  of  the  Art  of  Glafs, 
what  judgment,  with  all  his  fkill  and  application,  could  he  make  of  a  piece 
of  Glafs  that  fhould  be  given  him  to  examine  ?  Certainly,  as  far  as  I  am 
able  to  judge,  he  would  not  find  the  leaft  indication  by  which  he  could 
poffibly  fufpeCt  that  this  Subftance  was  concreted  in  an  intenfe  Fire,  from 
an  alcalious  Salt,  and  calcin’d  Flints  ?  What  a  tafk  then  do  the  Philofophers 
undertake,  when  poorly  furniffied  with  Experiments,  they  difpute  about  the 
origin,  nature,  and  principles  of  natural  Chryftals,  and  even  Gems  them- 
felves  ?  We  had  better,  certainly,  in  thefe  cafes,  confefs  we  are  in  the  dark, 
than  to  hope  fuch  mighty  things  from  our  narrow  capacities.  For  the  dif¬ 
ficulty  of  coming  rightly  at  the  knowledge  of  thefe  things  does  not  depend 
only  upon  the  nature  of  the  concurrent  Principles,  butalfo  upon  that  furpriz- 
ing  effeCt  of  Fire,  by  which  thofe  very  Principles  are  altered  at  the  time  they 
are  coalefcing  itito  one  Mafs. 

Having  thus,  then,  examined  into  the  origin  and  nature  of  alcalious  Men-  Differenceof 
firuums ,  and  explained  their  effeCts  upon  various,  and,  indeed,  the  principal  win^'resard 
kinds  of  Bodies,  we  muff  obferve,  before  we  proceed,  that  from  what  has  to  their' 
been  Paid  it  appears,  that  more  or  lefs  of  the  acid  Salt  contained  in  the  Ve-  purUy‘ 
getables,  by  burning  which  the  Alcali  was  produced,  may  It  ill  adhere  to  it  *, 
and,  confequently,  that  this  alcaline  Salt  will  be  of  a  different  nature  from 
what  it  would  have  been,  had  it  been  perfe&ly  free  from  this  Acid.  And 
the  fame  muff  likewife  be  conceived  of  the  adhering  Oil  and  Earth.  Hence, 
therefore,  according  to  the  various  proportion  of  thefe  Principles,  the  common 
Alcali’s  will  be  very  different.  Nor  for  this  reafon  is  it  at  all  a  wonder,  that 
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fome  writers  fhould  give  us  an  account  of  Experiments  performed  by  Alcaics, 
which,  upon  being  afcerwards  tried  by  others,  would  not  fucceed  ;  for  it  is 
not  unlikely,  but  that  the  alcaline  Salt  they  made  ufe  of  was  of  a  different 
nature. 

Frc mother  But  there  is  likewife  a  very  furprizing  cauftic,  and  confuming  quality 

Bodies  added  communicated  to  Alcali’s,  by  mixing  them  according  to  art  with  Quick- 
Lime,  made  of  burnt  Oyfter-ffiells,  or  ftony  Sea-plants,  but,  particularly,  of 
alcalious  calcin’d  Flints.  For  by  this  means  fuch  a  fiery,  acrid,  Alcali  is 
produced,  as  being  boiled  with  them,  will  foftenand  diffolve  almoftall  the  Solids, 
both  of  Animals  and  Vegetables  ;  fo  that  here  you  have  the  molt  acrid,  al¬ 
caline  Solvent  procured  from  the  fame  matter,  which,  we  obferved  before, 
produced  mild,  unadtive  Glafs,  viz.  this  Calx  and  an  Alcali.  Nay,  and  this 
Alcali,  when  it  is  thus  rendered  more  acrid  with  Quick-Lime,  and  is  dried 
with  a  pretty  ftrong  Fire,  will  eafily  melt  almoft  the  Wax  ;  and  hence,  if 
any  Bodies  are  thrown  into  it,  it  adts  upon,  and  diffolves  them  in  a  very  par¬ 
ticular  manner.  Was  this  the  fecret  which  fome  of  the  ancient  Alchemifts 
made  ufe  of,  when  they  tell  us  they  performed  fome  very  Angular  Opera¬ 
tions,  by  means  of  an  Alcali  that  melted  with  a  gentle  Fire  ?  Might  not 
this  poffibly  be  their  Sal  Tartari  inceratus ,  fo  called,  becaufe,  like  Wax,  it 
diffolv’d  fo  eafily  in  the  Fire  ? 

Limits  of  an  We  have  now,  I  think,  treated  fufficiently  of  Alcali’s.  In  the  mean  time,. 

Akaii.  however,  it  is  heceffary  I  fhould  juft  obferve  to  you,  that  Alcali’s  adt  with 
no  diftolving  power  upon  pure  Mercury;  for  compound  thefe  two  Bodies 
together  in  whatfoever  manner  you  pleafe,  the  Mercury  is  not  found  to 
fuffer  any  alteration.  And  hence,  therefore,  upon  thofe  Metals,  which  the 
Adepts  tell  us  are  made  up  of  the  pureft  Mercury,  and  an  igneous,  metal¬ 
lic,  fulphureous,  fixed  Spirit,  with  regard  to  the  mercurial  part,  they  are 
able  to  effedt  nothing  by  way  of  folution.  Gold,  therefore,  and  Silver,  to  the 
beft  of  my  knowledge  at  leaft,  fuffer  no  alterations  from  Alcali’s.  Upon 
the  other  Metals,  indeed,  an  Alcali  is  found  to  adt  with  more  efficacy  ;  per¬ 
haps,  becaufe  thefe  have  fome  other  Matter  united  with  their  mercurial  parr, 
which  coming  near  to  the  nature  of  an  Oil,  or  a  Sulphur,  is  more  expofed 
to  the  adtion  of  an  alcaline  Salt.  And  as  thefe  external  Sulphurs  do  not  fuf¬ 
fer  themfelves  very  eafily  to  be  feparated  from  the  metalline  Glebe,  with 
which  they  are  concreted,  hence  it  often  happens,  that  whilft  alcaline  Salts 
are  adting  upon  the  Sulphur,  they  feem  to  induce  a  change,  likewife,  upon, 
the  mercurial  part  which  is  clofely  united  with  it,  though,  in  reality,  they 
don’t  at  all  affedt  the  nature  of  the  Mercury.  This  I  learnt  evidently  in 
melting  common  Antimony  with  Salt  of  Tartar;  for  the  whole  Subftance,  as 
well  the  mercurial  part  of  the  Antimony,  as  the  fulphureous,  was  diffolved  into 
one  brown  Mafs,  without  any  Regulus  fubfiding.  But  if  you  take  Regulus  of 
Antimony,  from  which  the  external  Sulphur  is  fir  ft  feparated,  and  melt  it  with, 
a  fixed  Alcali,  then  the  Alcali,  when  it  is  in  fufion,  fwimming  at  top,  will  ex- 
tradt  {till  fomething  of  Sulphur,  and  by  this  means  tinge  the  alcaline  Salt  with 
a  golden  colour  ;  and  at  the  fame  time,  the  reguline,  mercurial  part  of  the 
Antimony  which  lies  under  it,  will  become  purer,  and  of  a  finer  Silver 
colour.  Hence  then  the  power  of  Alcali’s,  confidered  as  Menjlruums ,  upon 
Metals,  feems  to  be  limited ;  for  though  you  apply  them  even  to  calcin’d 
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Metals,  they  don’t  appear  to  be  able,  by  the  acftion  of  Fire,  to  penetrate 
into  that  Sulphur  which  fixes  their  Mercury  into  the  form  of  particular  Me¬ 
tals.  Certainly,  after  all  the  contrivances  that  have  been  made  ufe  of,  the 
production  of  a  metallic  Mercury,  by  the  affiftance  of  fixed  Alcali’s  has  not 
Succeeded.  Nay,  the  very  greateft  Matters  of  the  Art,  after  fo  many  Expe¬ 
riments  made  for  this  purpofe,  have  declared,  that  they  believe  thefe  Mercu¬ 
ries  have  been  feen  rather  in  idea,  than  in  fadt.  For  my  own  part,  after 
taking  a  great  deal  of  pains  in  this  matter,  I  confefs,  the  event  has  not  an- 
fwered,  as  has  been  promifcd.  If,  therefore,  thofe  things  are  true,  which  Boyle, 
2" achenius ,  Homberg,  and  others  have  wrote  concerning  the  refufcitation  of  the 
Mercuries  of  Metals,  there  mutt  be  fome  fecret  method  of  making  the  refuf- 
citating  Alcali’s  penetrate  even  into  their  fixing  Sulphur. 

Patting  thefe  things  by,  therefore,  the  firft  and  principal  vertue  of  Alcali’s 
feems  to  be  this;  that  if  they  can  but  be  applied,  and  determined  in  their 
aCtion  upon  animal,  vegetable,  or  foflil  concretions,  whether  fixed  or  volatile, 
fo  far  as  they  are  of  an  oily,  balfamic,  gummy,  refinous,  or  gummy-refinous 
nature,  and  therefore  howfoever  concreted  from  oily  fubftances,  they  inti¬ 
mately  open,  attenuate,  and  refolvethem  all,  and  difpofe  them  to  be  perfeCt  - 
ly  mifcible  with  Water,  Alcohol,  and  Oils  ';  the  fame  effedt,  likewife,  they  have 
upon  pure,  proper  Sulphurs,  or  thefe  compounded  and  mixed  with  other  fub¬ 
ftances.  Hence  Alcali’s  come  to  be  the  principal  inftrument  in  extracting 
what  the  Chemifts  call  TinCtures.  By  the  help  of  thefe  are  prepared,  accord¬ 
ing  to  the  opinion  of  thefe  Gentlemen,  at  leaft,  the  molt  noble  Medicines. 
Gum-Ivy,  Juniper,  Lac,  Myrrh,  and  others,  are  not  dittfolved  by  Water,  or 
Alcohol,  without  a  great  deal  of  difficulty  ;  but  if  they  are  firft  properly  pre¬ 
pared  by  thefe  Alcali’s  diluted  and  heated,  they  diflolve  in  them  very  eafily, 
and  if  they  are  then  dried  with  a  gentle  Fire,  they  will  excellently  give  out 
their  vertues  in  folution.  In  the  fecond  place,  when  the  elements  of  any  Bo¬ 
dies  are  concreted  together  by  means  of  a  Gluten,  or  an  Acid,  interpofed 
between  them,  then  thefe  Alcali’s  often  bring  about  the  Solution  defired,  by 
attracting  into  them  the  coagulating  Acid,  and  by  this  means  removing  the 
Vinculum ,  and  fetting  the  Elements  again  at  liberty.  We  are  fenfible,  in¬ 
deed,  that  thefe  Acids  are  often  fo  intimately  united  with  fome  Bodies,  that 
they  won’t  be  very  readily,  nor  fo  perfectly  fetched  out  the  firft  time  by 
thefe  Alcali’s  ;  but  ftill  at  laft  they  generally  yield  to  them  :  Mercury,  when 
it  is  once  accurately  corroded  by  Spirit  of  Nitre,  and  then  by  the  aCtion  of 
Fire  converted  into  Mercurius  pracipitatus  Ruber  does  not,  upon  pouring  on 
of  Oil  of  Tartar  per  Deliquium ,  immediately  return  to  fluid  Mercury,  but  is 
changed  into  another  Powder;  but  yet  if  this  is  put  into  a  retort,  and  forced 
off  from  this  alcaline  Salt,  with  a  ftrong  Fire,  the  Mercury  will  leave  its. 
Acid  united  with  the  Alcali,  aud  will  recover  again  its  priftine  form.  In  the 
third  place,  if  to  fome  Bodies,  when  they  are  diffolved  into  their  final  left 
Particles  by  an  acid  Menflruum ,  you  apply  pure  Alcali’s,  thefe  Alcali’s  often 
acquire  a  new  vertue,  by  which  being  more  intimately  admitted  to  thefe  Ele¬ 
ments,  they  diflolve  them  much  more  efficacioufly  than  if  they  had  aCted 
upon  the  fame  Bodies  without  this  previous  corrofion  by  the  Acid.  And  hence 
we  fee,  that  in  moft  of  the  methods  by  which  the  Alchemifts  have  endeavour- 
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ed  to  procure  fluid  Mercury  from  Metals,  they  firft  order  you  to  calcine 
them  with  Acids,  and  then  mix  and  agitate  them  with  Alcali’s. 

In  the  laft  place,  now,  it  is  necefiary  we  (hould  fay  fomething  of  volatile, 
alcalious  Menjlruums.  Whether  any  volatile  Alcali,  then,  ever  naturally  ex- 
ifted,  as  fuch,  before  the  putrefaction  or  dirtillacion  of  Animals  or  Vegetables, 
I  won’t  pretend  abfolutely  to  determine.  Some  perfons,  perhaps,  may  be  of 
opinion,  that  that  Angular  Salt,  which  is  found  in  chalybeate  Waters,  fhould 
be  referred  hither  ;  but  this  I  think  mult  not  be  done  without  proper  delibe¬ 
ration,  as  this  cannot  by  any  Art  whatever  be  made  to  refemble  the  other 
volatile  Alcali’s,  in  all  its  characters  *,  though  it  may  be  more  properly,  in¬ 
deed,  referr’d  to  thefe,  than  to  Acids,  as  the  famous  Hof  man  has  elegantly 
proved  in  his  writings  upon  this  fubjeCt.  The  Bodies,  however,  of  allAni. 
mals  whatfoever,  and  thofe  of  Vegetables,  that  will  putrify,  are  conftantly  fo 
altered  and  dilpofed  by  putrefaction,  as  to  have  their  faline  Principle  become 
a  perfeCt  volatile  Alcali.  The  acrid  Vegetables  that  we  formerly  mention¬ 
ed  will  yield  thefe  Salts,  by  Ample  diflillation  ;  as  do  all  Animals,  likewife, 
that  have  been  hitherto  examined.  And  laftly,  if  the  juices  of  Animals,  not 
yet  alcalious,  are  mixed  with  a  Axed  Alcali,  they  are  fo  changed,  that  the 
other  part  being  attracted  into  the  Axed  Alcali,  they  inftanly  fend  forth  an 
alcaline  Vapour,  and  by  the  aCtion  of  the  Fire  yield  immediately  a  volatile 
Alcali.  This  Salt,  now,  though  produced  after  fo  many  different  manners, 
if  it  is  perfectly  purifled  according  to  art,  will  have  exactly  the  very  fame 
appearance,  and  the  fame  vertues :  And  thefe  vertues  are  pretty  nearly  the 
fame  as  thofe  of  Axed  Alcali’s,  though  in  fome  meafure,  however,  they  dif¬ 
fer  from  them  in  their  effeCt,  as  plainly  appears  upon  comparing  them  to¬ 
gether.  Volatile  Alcali’s,  fpontaneoufly,  or  in  a  very  frnall  degree  of  Heat, 
are  always  themfelves  in  motion  and  aCtion :  Fixed  Alcali’s  require  a  much 
greater  afliflance  from  the  Fire,  to  make  them  efficacious.  Volatile  Alcali’s 
foon  fly  off  by  Heat,  and  confequently  from  the  Subflance  to  be  diflolved,  if 
heated,  and  therefore  do  not  continue  applied  to  it  in  fuch  a  manner  as  to  be 
able  to  exert  its  power  upon  it ;  whereas  Axed  ones,  on  the  other  hand,  by 
means  of  the  Fire  that  keeps  them  in  agitation,  perflfts  to  aCt  conftantly  up¬ 
on  the  Body  expofed  to  them,  if  that  is  itfelf  of  a  Axed  nature,  and  does 
not  quit  them.  When  volatile  Alcali’s,  however,  are  made  to  adhere  to  the 
folvend  Body,  they  then,  in  a  moderate  Heat,  become  vaftly  efficacious,  and 
that  too  very  quickly.  This  appears  evidently  in  the  pure  Alcali  of  Urine, 
which,  if  you  apply  it  to  the  human  Body,  and  cover  it  over  with  an  adhe- 
Ave  Plaifter,  there  inftantly  arifes  in  the  part,  Heat,  Pain,  and  an  Inflamma¬ 
tion,  fucceeded  by  a  black,  gangrenous  Efchar,  and  an  Erofion  to  the  very 
Bones.  Thefe  deferences,  then,  being  thus  taken  notice  of,  the  other  pro¬ 
perties  of  volatile  Alcali’s  may  be  learned  from  the  Hiftory  of  the  Axed  ones. 
Let  us,  therefore,  briefly  take  a  view  of. 

Acid  Menjlruums. 

The  phyfical  charafler  of  an  Acid  has  been  given  already  ;  and  upon 
examination  it  has  appeared,  that  Acids  rarely  exift  in  a  folid  form,  except 
in  the  dfential  Salt  of  acid  and  auftere  Plants,  and  in  Tartar.  But  whatever 
Acids  have  been  found  in  Vegetables,  and  Foflils,  I  have  never  yet  known 
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any  proper  to  Animals.  Vegetable  Acids  are  either  native,  or  produced  by 
the  help  of  Fermentation.  Native  vegetable  Acids,  feem  to  owe  their  orisin 
intirely  to  the  Juices  that  the  Plants  draw  out  of  their  mother  Earth; 
and  hence,  perhaps,  all  thefe  may,  in  this  refpedt,  be  look’d  upon  as  of  the 
nature  of  Foffils,  efpecially  as  the  Plants,  that  grow  in  the  Sea,  and  have 
not  their  Roots  inferted  into  the  Earth  at  its  bottom,  confift  purely  of  alcalef- 
cent  parts,  and  in  diftillation  yield  an  oily,  volatile  Alcali,  as  the  ill u flrious 
Count  Marfilli ,  in  his  Writings  upon  this  head,  informs  us,  he  long  ago  ob- 
ferved.  In  fome  Vegetables  the  native  Acids  difcover  themfelves  evidently  ; 
as  in  Sorrel,  the  'Trifolium  Acetofum ,  and  the  Juice  of  all  Fruits,  whether  the 
Pulpous,  or  Summer  Fruits,  efpecially  before  they  are  ripe,  for  afterwards, 
being  concodted  by  the  warmth  of  the  Sun,  they  in  fome  meafure  lofe  their 
acidity,  and  grow  more  mild.  In  the  fpring  time,  too,  when  Vegetables  be¬ 
gin  to  put  forth,  and  fhow  again  new  figns  of  Life,  the  Juices  often  contain 
a  perfed  Acid,  nearly  like  that  of  Vinegar.  In  other  Vegetables  there  is 
likewife  a  true  Acid,  but  it  lies  more  concealed,  as  in  Woods,  and  Aroma¬ 
tics.  In  Guaiacum,  Saffafras,  Cinnamon,  and  a  vaft  many  more,  who 
would  ever  have  expedited  an  Acid,  if  it  had  not  appeared  fo  evidently  by 
diftillation  ?  In  the  nobleft  Balfams,  who  would  have  thought  of  any  fuch 
Acid  as  Turpentine,  when  it  is  diftilled,  yields  fo  eafily,  and  in  fuch  great 
abundance?  Thefe  Acids,  indeed,  can  fcarcely  be  obtained  pure,  but  are 
blended  with  other  Bodies,  and  hence  it  is  exceeding  difficult  to  treat  clearly 
of  their  proper  action  :  T  he  vertue  of  fome  of  them,  however,  upon  certain 
Bodies,  is  evident,  as  we  fee  the  freffi  Juice  of  Oranges,  Citrons,  and  Le¬ 
mons,  diftolves  Lead,  Tin,  Copper,  and  Iron,  and  pretty  ftrongly  calcines 
them,  as  well  as  foffil  Acids.  Thefe  acid  Salts,  however,  are  formed  into 
folid  Glebules,  in  a  different  manner  from  the  other,  viz.  by  taking  the 
very  thin,  expreffed,  acid  Juices,  filtering  them,  infpiffating  them,  and  then 
letting  them  ftand  quiet,  till  they  fhoot  into  laline  Chryftals  ;  of  thefe  I  have 
ffiewn  you  fome  every  year  procured  from  Sorrel,  which  are  exceeding  like 
Tartar,  and  have  the  true  native  vegetable  acidity. 

But  fermentation  feems  more  and  more  to  exalt  the  latent  Acid  of  Vegeta-  Acids,  liquid 
bles.  For  the  Juices  of  Vegetables  that  are  exceeding  ripe,  and  fweet,  appear  ^n^olid> 
to  have  hardly  any  thing  of  acidity  in  them,  as  we  fee  evidently  in  the  ex-  C4 
preffed  Juice  of  Grapes,  Caffia,  Manna,  Honey,  and  Sugar  j  and  yet  when 
thefe  are  rightly  fermented,  and  fet  a  working,  an  Acid  may  be  pre- 
fently  drawn  from  them,  but  efpecially  when  the  Wine  begins  to  grow  finer 
and  more  fubtil.  In  ripe,  mealy  Corn,  is  there  the  leaft  indication  of  an 
Acid  ?  And  yet  when  this  has  fermented  but  a  very  little  while,  it  dif- 
covers  an  acidity.  As  thefe  Acids,  now,  thus  produced,  are  of  a  fomething 
different,  and  more  fubtil  nature  than  the  native  ones  ;  hence,  to  diftinguifh 
them,  we  may  be  allowed,  for  the  future,  to  call  them  vinous  Acids.  1'hefe 
vinous  Acids  then  are  of  two  forts  ;  for  either  they  are  difperfed  through  the 
Wine,  in  form  of  liquid  Acids  i  or  elfe  in  time  collect  themfelves  together  in 
the  Wine,  and  fix  themfelves  to  the  furface  of  the  Veffel,  in  the  folid  form  of 
Tartar.  And  thefe  fermented  vinous  Acids  have  pretty  nearly  the  fame  vertucs 
as  the  preceding  native  ones. 
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But  the  Acids  of  Vegetables,  now,  produced  by  a  fecond  fermentation, 
with  your  leave,  I  will  call  by  the  name  of  acetofe  ones.  For  if  any  known 
Wines  are  with  acid,  rough,  crude  ones,  made  to  undergo  again  a  proper 
acetofe  fermentation,  they  will  be  converted  into  (Ac eta)  Vinegars,  will  con- 
fume  their  proper  Tartar,  become  much  more  acid,  and  will  acquire  a  ftronger 
and  more  durable  Acid,  which  will  remain  even  in  diftillation  :  Hence  in  Vi¬ 
negars  there  is  obtained  a  pure,  aCtive  Acid,  and  then  they  are  called  pure, 
diftilled,  acetofe  Acids.  Thefe  laft,  now,  are  of  fuch  incredible  fervice  and  effi¬ 
cacy  in  the  chemical  art,  that  hence  all  other  Menjlruums ,  likewife,  have  been 
called  Aceta  too,  as  appears  evident  in  the  Aceta  Philofophorum. 

But  among  thefe  Acids,  we  muft  take  notice,  likewife,  of  fermenting 
Acids  •,  by  which  we  mean,  vegetable  Juices,  that  are  in  the  very  act  of  fer¬ 
mentation,  and  thus  in  a  kind  of  middle  ftate  between  their  natural  one,  and 
that  which  they  pafs  into  when  the  fermentation  is  perfectly  compleated  ;  for 
during  this  time,  the  moft  elaftic  part  of  the  fermenting  Liquid  acquires  fuch 
a  power  as  is  not  to  be  equalled  by  any  thing  I  know  of  in  all  nature.  For  if 
this  (i Sylvejlris )  Sylveftrian,  incoercible,  explofive,  acid  Spirit,  rifing  from  a 
valt  quantity  of  fermenting  Vegetables,  fhould  pafs  through  a  very  fmall  vent¬ 
hole  into  the  noftrils  of  the  ftrongeft  man,  it  would  ftrike  him  dead  in  an  inftant. 
If  it  does  not  a<ft  with  all  its  force,  it  caufes  a  fudden  Apoplexy  ;  if  lefs  pow¬ 
erfully  (till,  a  Childifhnefs,  with  a  Paraplegia  ;  if  very  lightly,  only  a  Giddinefs. 
The  truth  of  all  this  has  been  too  certainly  evinced  by  melancholy  inftances. 
Hence  we  come  to  have  a  more  perfedt  idea  of  the  more  immediate  caufe 
of  drunkennefs,  and  the  tremors  upon  the  Nerves,  that  are  a  confequence  of  it. 
And  hence  we  fee  the  occafion  of  that  furprizing  Phenomenon  mentioned  by  the 
illuftrious  Cornaro ,  in  his  noble  treatife  wrote  in  the  praife  of  Sobriety,  where 
he  tell  us,  as  he  grew  in  years,  he  was  annually,  juft  before  the  time  of  vin¬ 
tage,  troubled  with  a  Languor ,  and  lownefs  of  fpirits,  which  would  not  give 
way  to  any  Medicine,  or  Regimen,  but  increafed  fo  as  to  become  extreme, 
till,  upon  drinking  new  Muft,  he  recruited  his  exhaufted  Spirits,  and  return¬ 
ed  again  to  his  former  Vigour  :  This,  then,  he  continued  to  enjoy  till  the 
"Wine  of  that  year  began  to  grow  old,  and  then  relapfed  into  his  ufual  debi¬ 
lity,  and  was  forced  to  wait  for  a  frefti  recruit  of  new  Wine  to  fet  him  to 
rights  again.  From  all  this  then  we  evidently  learn,  what  an  incredible  effedb 
this  fermenting  Acid  has  upon  the  Bodies  of  Animals,  either  for  their  detri¬ 
ment,  or  their  advantage.  Whence  does  it  happen,  that  the  Cholera  Morbus* 
in  fo  fhort  a  time  becomes  fo  fatal?  Certainly  from  Muft,  and  ripe  Summer 
Fruits,  actually  fermenting  in  the  Stomach,  and  fmaller  Guts,  and  by  the  ex- 
plolion  of  their  Spirits,  contracting  the  Mufcles  of  thefe  parts  into  fpafms,  that 
often  prove  mortal.  Of  this  there  is  a  remarkable  inftance  in  the  Britijh 
Philofophical  \ Tranfaftions ,  where  that  excellent  Anatomift,  St.  Andrew ,  gives  a 
very  accurate  account  of  the  Body  of  a  Man  that  fell  into  a  Cholera ,  upon 
drinking  a  large  quantity  of  bottled  Ale,  of  which  he  died,  in  the  manner 
there  delcribed.  As  by  thefe  accounts,  now,  the  fingular  efficacy  of  fuch  an 
Acid  does  evidently  appear,  fo  likewife  it  feems  exceeding  probable,  that  thofe 
Spirits,  confidered  as  a  Menjlruum ,  produce  often  upon  other  Bodies  very  fur- 
prizing  elFedts.  And  1  have  fometimes  doubted,  whether  this  wonderful  Spirit 
is  not  fixed  in  Tartar,  and  afterwards,  when  by  the  aftion  of  the  Fire,  in  the 

diftillation 
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diflillation  of  this  Salt,  it  is  fee  at  liberty,  does  not  produce  that  elaftic 
Vapour  which  the  Chemifls  have  always  obferved  to  be  fo  vaftly  powerful, 
as  to  be  able  to  burft  to  pieces  all  their  Glaffes,  let  them  be  ever  fo  large. 

In  the  mean  time,  however,  this  is  certain,  that  if  Bodies  that  we  want  to 
be  diffolved,  are  put  into  fermentable  fubftances,  in  the  very  ad  of  fermen¬ 
tation,  they  will  be  diffolved  by  them  in  a  very  different  manner  from  what 
they  would  have  been,  had  they  been  mixed  with  them,  when  they  were  not  affifted 
by  this  fermentative  power.  This  is  evident  in  throwing  green  Herbs  into 
Wine,  or  Ale,  when  they  are  working ;  for  hence  you  have  a  Liquor  in  which 
all  their  vertues  feem  to  be  mod  equably  united  into  one  and  the  fame  Li¬ 
quid,  and  afterwards  to  ad  with  a  joint  efficacy.  And  thus  the  different  in¬ 
gredients  in  Theriaca ,  when  they  are  mixed  together  with  Honey,  are  reduc¬ 
ed  into  one  homogeneous  Mafs,  and  confpire  together  in  the  fame  opera¬ 
tion. 

But  pure,  thin,  acetofe  Acids,  are  procured  pretty  much  in  their  natural  Acid  vege- 
form,  from  Vegetables  expofed  to  the  Fire  :  For  if  you  take  a  ftick  of  Wood, 
a  green  one  in  particular,  and  lay  it  upon  a  clear  Fire,  in  fuch  a  manner,  that 
both  the  ends  ffiall  lie  out,  then  the  Fire  adding  upon  the  middle  part  of  the 
Wood  will  fufe  the  humours  that  are  contained  there,  and  in  form  of  Water 
drive  them  out  of  the  extremities  with  a  hiding  and  froth:  And  this  Liquor, 
when  it  is  examin’d,  appears  to  be  a  pure  Acid,  has  all  the  properties  of  Acids, 
and  the  diffolving  qualities  common  to  them.  Hence,  then,  we  learn,  how 
the  Smoke  of  Wood,  that  which  is  green  in  particular,  makes  the  Eyes  fmart 
fo  violently,  viz.  by  the  acrid  Acid  which  it  difperfes  all  about.  This,  like- 
wife,  when  it  penetrates  into  Flefh  or  Fiffi,  that  are  hung  in  Smoke,  tinges 
them  with  a  red  colour,  and  by  its  acidity  prevents  their  growing  putrid,  or 
rancid.  And  this  Acid  is  exceedingly  like  thofe  that  exift  naturally  in  molt 
Trees. 

But  again,  there  are  difeovered  other  very  fingular  Acids,  that  are  in  forneThefame 
meafure  of  a  balfamic,  and  oily  nature,  which  are  drawn  from  Vegetables  by  dnuiied. 
Fire  in  a  clofe  Veffel,  both  per  adfeenfum  and  defeenfum.  Thus  the  Wood  of 
Guaiacum,  Juniper,  Oak,  and  a  vaft  many  others,  if  you  reduce  them  to  dry 
Shavings,  and  carefully  diftill  them  in  a  Retort,  yield  alimpid,  reddiffi  Liquor, 
which  is  very  acid,  fomewhat  oily,  and  has  a  good  deal  the  fmell  of  a  Her¬ 
ring  dried  in  Smoke.  And  the  Liquid  thus  prepared  is  ftronglyacid,  efpecially  if 
it  is  depurated  by  Filtration,  and  letting  it  ftand  quiet,  called  redification  ;  and 
the  acid  folvent  vertue  of  this  Menjlruam  is  perfectly  fingular.  In  the  human 
Body  it  produces  wonderful  effects,  by  attenuating,  preferving,  Simulating, 
and  refilling  putrefadion,  and  carrying  off  the  noxious  Matter  by  Sweat  and 
Urine.  If  in  thefe  Menjlruums,  therefore,  the  medicated  vertues  of  Plants 
are  diffolved,  the  folutions  become  exceedingly  efficacious;  as  they  ad  by 
their  very  fubtil,  penetrating,  fingular  Acid,  and  exalt  the  qualities  of  the 
Bodies  diffolved  in  them.  Of  all  thefe  vegetable  Acids,  therefore,  it  is  true, 
that  they  are  capable  of  intimately  diffolving  many  animal,  vegetable,  foffil 
and  metalline  Subftances:  By  digeflion  and  codion  they  diffolve  the  Horns, 

Hoofs,  Bones,  and  Fleffi  of  Animals:  The  Shells  of  Fiffi,  and  other  Animals, 
they  perfedly  corrode  into  a  pellucid  Liquor:  And  Metals  they  diffolve,  as  I 
hinted  before,  except  Mercury,  Silver,  and  Gold. 

O  o  o  Art, 
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Art,  therefore,  has  fought  out  and  difcovered  other  Acids,  which  are  able 
to  diffolve  Mercury,  Gold,  Silver,  and  other  Fofllls,  which  were  unaffeded  by 
vegetable  Acids,  and  hence  were  not  eafily  managed  by  the  power  of  human 
Bodies.  For  vegetable  Acids  may,  by  the  adion  of  a  ftrong  healthy  Body, 
efpecially  if  affifted  by  a  confiderable  motion,  be  fo  changed,  as  to  lofe 
their  Acid  nature,  and  be  converted  into  another  kind  of  Salt  :  But  thofe 
Acids  that  we  are  at  prefent  acquainted  with,  which  are  capable  of  diffolv- 
ing  Mercury,  Gold,  and  Silver,  are  not  fo  eafily  fubdued  by  the  concodive, 
animal  powers,  but  being  fuperiour  to  them,  for  the  moft  part  deftroy  them. 
And  hence  thefe  become  almoft  Poifon  to  Animals,  except  in  a  very  few 
cafes,  where  a  putrid  Alcalefcence  prevails,  as  when  alcalious  Poifons  are 
taken  in  by  them,  or  in  a  putrid  {fate  of  the  Humours,  as  where  the  virulence 
of  a  Plague,  or  the  fudden  putrefadion  of  the  Small  Pox  are  to  be  dealt 
with. 

Foflil,  native  Acids,  now,  are  found  to  be  very  few,  fince  it  has  been  difco¬ 
vered,  that  the  medicinal  Waters  once  looked  upon  as  acid,  approach,  in  every 
charader,  nearer  to  an  Alcali.  There  is  often,  indeed,  a  Vapour  obferved  in 
Mines,  which  refembles  a  fuffocating,  fulphureous  Acid,  and  by  other 
marks  demonftrates  its  acidity  :  But  it  is  exceeding  feldom  that  it  is  found  alone, 
and  very  pure,  in  form  of  a  Fluid. 

But  whenever  it  happens,  which  is  very  often  the  cafe,  that  it  meets  with 
a  folid  Body,  that  is  capable  of  attrading  that  Acid,  it  then  unites  with  it,, 
and  becomes  fixed,  and  capable  of  examination :  And  when  it  is  afterwards 
drawn  out  of  that  fixed  Body,  it  then  falls  under  the  notice  of  our  fenfes,  and 
then,  as  far  as  one  is  able  to  judge  of  it,  appears  to  be  always  one  and  the 
fame. 

For,  as  I  formerly  took  notice  to  you,  if  it  lays  hold  ofa  pinguious  Foflil,  it  pro¬ 
duces  the  various  kinds  of  Sulphurs,  which  if  they  are  burnt,  emit  Fumes,  which 
being  colleded,  refrigerated,  and  mixed  with  the  humid  Air,  yield  the  Spirit,  or 
Oil  of  Sulphur  perCampanatn.  If  you  take  this,  now,  and  put  it  into  a  clean 
glafs  Vefiel,  and  expofe  it  a  good  while  to  the  heat  of  boiling  Water,  you  will 
diftill  from  it  a  confiderable  quantity  of  pure  Water,  which,  whilft  the  Sulphur 
was  burning,  had  infinuated  itfelf  out  of  Air  into  the  Acid  ;  and  there  will 
then  remain  at  the  bottom  a  ponderous,  thick,  cauftic  Acid,  which  in  every 
charader  refembles  the  purefl  Oil  of  Vitriol,  except  in  this  alone,  that  it  contains 
nothing  of  a  volatile  Metal,  which  is  always  more  or  lefs  in  Oil  of  Vitriol. 

But  if  this  acid  happens  to  get  among  Lime-flones,  and  corrodes  them,  it 
then  produces  Alums,  which  are  of  different  kinds,  according  to  the  diverfity  of 
the  matter  that  is  mixed  with  them.  All  thefe,  now,  if  they  are  firft  lightly 
calcined,  and  then  with  an  intenfe  Fire  urged  into  Vapours,  will  by  the  con- 
denfation  of  thefe  yield  a  Liquor,  which,  when  it  is  purified  according  to  art, 
is  the  very  fame  with  the  former  procured  from  burning  Sulphur,  without  any 
difference  at  all. 

Again,  if  you  take  native  green  Vitriol,  and  by  the  help  of  a  moderate  Heat 
reduce  it  to  a  dry,  white  Powder,  and  then  by  gentle  degrees  expofe  it  to  the 
Fire,  till  you  come  to  the  greateft,  it  will  emit  white,  cloudy  Vapours,  which 
colleded  into  a  Liquor,  and  accurately  depurated,  is  the  very  fame  again  as 
was  obtained  from  the  Sulphur,  and  Alum. 
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The  blue  vitriol,  likewife,  if  it  is  treated  in  the  fame  manner,  gives  a  liquid,  in  Caican- 
which  is  the  fame  with  the  former,  nor  can  be  diftinguiffied  from  them,  when  thum‘ 
it  is  rectified  according  to  Art.  All  thefe  acid  Liquors,  now,  if  they  are  urged 
with  a  heat  of  560  degrees,  boil,  emit  white  cloudy  Fumes,  which  difperfe 
themfelves  about,  and  float  to  great  diftances,  and  deftroy  all  Animals  wre 
are  acquainted  with,  even  Infedls  themfelves.  If  they  happen  to  be  drawn  into 
the  human  Lungs,  in  their  full  force,  they  prefently  excite  an  acute  Cough, 
not  to  be  removed,  and  then  a  fuffocating,  fatal  Dyfpncea,  withfudden  death  : 

Or  if  from  fome  concurring  circumftances  they  don’t  a£t  fo  violently,  they 
bring  on  a  molt  troublefome  Afthma,  that  continues  during  life.  And  the 
very  fame  effetft  has  Oil  of  Sulphur,  Alum,  Vitriol  of  Copper,  and 
Copperas,  as  foon  as  ever,  by  the  adlion  of  the  Fire,  they  are  raifed  into  Vapours, 
by  combuftion,  diflillation,  or  ebullition.  Nay,  and  take  any  of  thefe  Acids, 
which  you  pleafe,  unite  it  with  a  pinguious  Oil,  and  it  produces  a  Sulphur; 
with  Lime-Earth,  an  Alum  ;  with  Iron,  Vitriol  of  Iron  •,  and  with  Copper, 
Calcanthum:  From  all  thefe  confiderations,  then,  we  are  induced  to  believe,  that 
the  native  acid,  fo  ponderous,  and  difficult  to  boil,  which  is  found  in  the  foffil 
Kingdom,  is  always  one  and  the  fame,  that  is  to  fay,  if  you  confider  it  as  ex- 
ifting  in  form  of  a  pure  Acid.  The  properties  of  this  Acid,  now,  are,  firflr, 
that  it  is  naturally  the  heavieft  of  all  Acids.  To  Spirit  of  Nitre  its  fpecific 
gravity  is  as  1 1  to  9  :  To  Spirit  of  Salt,  as  1 1  to  8  :  To  Aqua  Fortis,  as  1  r 
to  9:  And  to  diflilled  Vinegar,  as  1 1  to  7,  nearly,  Mem.  del* Ac.  Roy.  des ,  Sc. 
i6gg.  p.  4 7.  Secondly,  it  is  of  all  Acids  the  moft  fixed  ;  for  in  the  heat  of 
boiling  Water  it  never  emits  any  Fumes,  except  by  means  of  the  Water  that 
adheres  to  it,  not  of  the  Acid  itfelf :  If  you  urge  thefe  Acids,  however,  with 
fomething  more  than  560  degrees  of  heat,  they  will  then  boil  ;  and  at  the  fame 
time  will  fend  forth  noxious  Vapours.  In  the  third  place,  thefe  Acids,  being 
perfectly  freed  from  all  their  Water,  by  a  ftrong  Fire,  and  hence  being  render¬ 
ed  very  pure,  heavy,  and  acrid,  very  greedily  attract  into  them  Water  out  of 
the  Air,  and  by  this  means  dilute  themfelves,  and  increafe  their  weight.  Fourth¬ 
ly,  the  fame  thus  rendered  very  pure,  grow  very  hot  immediately,  upon  the 
effufion  of  cold  Water.  In  the  fifth  place,  this  Acid  induces  fuch  an  altera¬ 
tion  on  Sea  Salt,  Fountain  Salt,  and  Sal-Gem ,  by  the  affi fiance  of  Fire,  that 
in  diflillation  they  yield  a  Spirit  of  Salt;  mixed  with  Nitre,  it  caufes  a  Spirit 
of  Nitre  to  rife  from  it  ;  and  if  it  is  mixed  with  many  other  Bodies,  difiolv- 
ed  by  acid  Spirits,  it  fets  them  free  from  their  folvent  Acids,  by  diflodging  them, 
and  rendering  them  volatile,  whilfl  it  often  takes  poffeffion  of  their  place  itfelf. 

Upon  this  principle  it  is  that  Alum,  and  Vitriol,  if  they  are  firfl  calcined,  and 
then  mixed  with  Nitre,  yield  Aqua  Forth ;  if  with  Sea  Salt,  Spirit  of  Sea  Salt : 

For  in  the  Colcothar  there  flill  remains  a  latent  Acid  of  Vitriol,  exceeding 
ftrong,  and  fo  fixed,  that  the  Fire  was  not  able  to  expell  it,  which  being  mix¬ 
ed  with  the  Nitre,  makes  the  acid  Spirit  of  the  Nitre  rife  into  Aqua  Forth , 
which  is  the  pure  Spirit  of  Nitre,  without  any  mixture  of  Oil  of  Vitriol  ;  but 
at  the  fame  time,  that  part  of  the  vitriolic  Acid  which  remained  in  the  Calx 
of  the  Colcothar,  is  left  at  the  bottom  with  part  of  the  Nitre,  and  produces 
there  an  exceeding  fixed  Salt,  like  Nitrum  Vitriolatum.  And  the  cafe  is  the 
fame  in  the  Sea  Salt.  In  the  fixth  place,  it  readily  diflolves  Iron,  Copper, 
fomewhat  flower,  Silver  with  a  good  deal  of  difficulty,  and  Mercury  not  in  lefs 
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than  560  degrees  of  Heat:  Lead  and  Tin  it  don’t  diflfolve  at  all.  In  other 
refpedts,  this  Acid  agrees  with  the  red.  It  has  this  too  in  common  with  fame, 
that  it  will  perfectly  diflfolve  Camphire  into  a  liquid  Oil,  which  by  the  ef- 
fufion  of  a  good  deal  of  Water,  may  be  recovered  again  into  true  Cam¬ 
phire. 

But  there  is  another  fort  of  foffil  Acid,  likewife,  that  is  procured  from  Ni¬ 
tre,  nor  ever  was  difcovered  any  where,  even  in  the  fmalleft  quantity,  ’till  it 
had  been  firjft  drawn  from  that  Salt.  For  if  you  take  Nitre,  and  intimately 
mix  with  it  three  times  as  much  Bole,  Clay,  Brick-duft,  or  any  thing  of  the 
like  nature,  and  urge  it  with  a  very  ftrong  Fire,  a  great  part  of  it  will  be 
converted  into  red  Fumes,  which  being  colle&ed  into  a  Liquid,  are  called  Spi¬ 
rit  of  Nitre,  Or  if  you  diftill  dry  Nitre,  with  an  equal  quantity  of  Oil  of 
Vitriol  in  the  ftrongeft  Sand-heat,  but  gradually  increased,  you  will  then  like¬ 
wife  from  red  Fumes  have  the  fame  Spirit  of  Nitre.  Or  laftly,  if  you  rub 
Nitre  with  an  equal  quantity  of  the  Calx  of  red  Vitriol,  or  Alum,  and  then 
urge  it  with  a  very  great  degree  of  Heat,  it  will  then  again  emit  the  fame 
Fumes,  and  from  them  yield  a  fpirit  of  Nitre,  which  is  as  good,  and  as  pure, 
as  the  former,  but  is  then  called  by  the  Artifts  Aqua  Fortis,  Aqua  Stygiay  and 
Aqua  Docimajlica.  This  Spirit,  now,  howfoever  prepared,  is  the  fame  in  eve¬ 
ry  mark,  and  every  property  ;  for  if  there  is  any  difference,  it  fcarcely  difco- 
vers  itfelf  by  any  Experiment.  And  it  has  this  peculiar  in  it,  that  when  it 
grows  very  hot  in  the  Fire,  it  always  fends  forth  very  red  Fumes,  and  difiolves 
Silver  into  very  bitter  cauftic  Chryftals  •,  which  Solution  is  proper  to  this  Spi¬ 
rit,  and  can  fcarcely  be  effe&ed  by  any  other  Acid,  even  pure  Oil  of  Vitriol 
not  doing  it  without  difficulty.  It  difiolves  Mercury,  likewife,  Lead,  and  Cop¬ 
per.  Gold  it  does  not  aflfed:  ;  and  fcarcely  difiolves  Tin.  This  Acid,  when 
it  has  diffolved  its  Metals,  and  intimately  mixed  itfelf  with  them,  adheres  to 
them  with  a  confiderable  force,  fo  as  to  remain  united  with  them,  in  a  pretty 
ftrong  Fire.  This  appears  evidently  in  Silver  diflolved  in  this  manner,  which 
fuffers  itfelf  to  be  melted  into  the  Lapis  Infernalis ,  without  letting  go  its  cor¬ 
roding  Acid.  Mercurius  pracipitatus  Ruber,  too,  when  it  is  rightly  fixed,  how 
long  will  it  refift  an  intenfe  Fire,  before  it  parts  with  the  Acid  that  adheres 
to  it  ? 

Sea-Salt,  as  Nitre,  when  it  is  pure,  difcovers  no  fign  of  an  Acid,  but  if  it 
is  treated  in  the  fame  manner  we  juft  now  mentioned  of  Nitre,  it  is  changed 
into  a  volatile  acid  Liquor.  For  if  to  prevent  its  melting,  you  mix  it  with 
three  times  its  weight  of  Earth,  and  then  urge  it  gradually  till  you  come  to 
the  greateft  degree  of  Fire,  it  will  be  diftipated  into  denfe,  white  Fumes,  that 
float  about,  are  very  volatile,  and  being  colledled  form  a  Liquid  of  a  golden, 
or  green  Colour.  If  you  diftill  it  with  Oil  of  Vitriol,  you  have  the  fame  Li¬ 
quor,  but  more  volatile.  And  if  you  mix  it  with  the  Faces  of  diftilled  Alum, 
or  Vitriol,  and  afterwards  expofe  it  to  a  very  ftrong  Fire,  it  will  then  like¬ 
wife  give  out  the  fame  Spirit  of  Sea-Salt.  And  thefe  Spirits,  prepared  in  thefe 
three  different  ways,  are  intirely  one  and  the  fame.  Nay,  and  they  will  be  the 
fame,  if  you  make  them  with  Sal-Gem ,  Fountain,  or  Sea-Salt.  This  Spirit, 
now,  has  this  peculiar  in  it,  that  if  it  is  drawn  from  the  pureft  Salt,  and  you 
repeat  th^  did  illation  upon  frefh  pure  Salt,  when  it  begins  through  the  violence 
of  the  hire  to  grow  exceeding  hot,  it  emits  white  Fumes,  and  difiolves  Gold,. 
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which  no  other  Acid  in  nature  is  able  to  penetrate.  It  like w ife  diffolves  Tin, 
Mercury  with  a  flatulent  noife,  Iron,  and  Copper.  Silver  it  does  in  no 
manner  affedt  ;  nor  perfectly  diflfolves  Lead  :  So  that  this  again  is  an  Acid  per¬ 
fectly  Angular  in  its  kind. 

Hence,  therefore,  it  appears,  that  Spirit  of  Nitre,  and  Spirit  of  Salt,  are 
two  perfectly  diftinCt  things,  tho*  at  the  fame  time  they  furprizingly  approach 
to  one  another,  and  are  converted  into  one  another  with  wonderful  eafe.  This 
certainly,  then,  in  theHiftoryof  Menjlruums ,  ought  well  to  be  confidered,  and 
is  as  follows.  If  Spirit  of  Nitre  is  cohobated  in  a  glafs  Retort  upon  Nitre 
that  is  exceeding  dry,  and  purified  with  the  utmoft  fkill,  fo  that  there  is  non 
the  leaft  grain  of  Sea-Salt  in  it,  you  will  then  have  the  very  choiceft  Spirit  of 
Nitre,  growing  better  and  better  upon  every  cohobation,  and  fitter  for  the  Ope¬ 
rations  proper  to  this  Spirit.  But  if  this  cohobation  is  performed  upon  com¬ 
mon  Nitre,  which  is  not  purified  by  chryftallization,  then  the  cohobated  Spirit 
of  Nitre  will  lofe  the  nature  of  Spirit  of  Nitre,  and  will  acquire  the  difpofi- 
tion  of  Spirit  of  Sea-Salt,  or  Aqua  Regia ,  and  will  diffolve  Gold.  If  we  care¬ 
fully  examine,  now,  this  extraordinary  Phenomenon  we  fhall  eafily  perceive,  that 
to  this  natural  Nitre  there  muft  adhere  fomewhat  of  Sea-Salt,  which  intermixes 
itfelfwith  the  nitrous  Spirit  in  diftillation,  and  thus  from  Spirit  of  Nitre  produces 
Aqua  Regia.  And  this  again  appears  evident  from  the  following  Experiment. 
Take  one  part  of  pure  decrepitated  dry  Salt,  reduced  to  Powder,  put  it  into  a 
clean  Retort,  and  pour  upon  it  four  parts  of  good  Spirit  of  Nitre,  or  Aqua 
Mortis.  Diftill  it  then  according  to  Art,  to  the  utmoft  drynefs,  keeping  your 
Sand-heat  very  ftrong  to  the  laft-,  and  the  acid  Spirit  which  is  thus  procured,, 
will  be  no  longer  Aqua  Fortis ,  but  Aqua  Regia,  which  will  diffolve  Gold,  but 
will  not  touch  Silver.  If  you  examine,  then*  the  Salt,  that  remains  at  the  bot¬ 
tom  of  the  Retort  after  this  Operation,  by  Solution,  Filtration,  and  Chryftal¬ 
lization,  you  will  have  a  true,  pure,  inflammable  Nitre.  Du  Hamel  Hifl.  de 
ly  Ac.  Roy.  des  Sc.  p.  158.  Boyl.  Or.  Forms,  p.  215.  Again,  if  you  take  one 
part  of  the  pureft  Nitre,  and  two  of  the  belt  Spirit  of  Sea-Salt,  and  diftill  them . 
in  a  proper  manner  in  a  Retort,  there  will  come  off  a  Spirit  which  will  dif¬ 
folve  Gold  much  eafier  and  fooner,  than  Spirit  of  Sea-Salt.  And  the  Salt  now 
a^ain  that  remains  at  the  bottom  after  the  ftrongeft  diftillation,  if  you  diffolve 
it°in  Water,  filter,  and  chryftallize  it,  appears  to  be  a  good  inflammable  Nitre.. 
Boyle.  Ib.  from  p.  215.  to  224.  Bohn.  Chem.  35,  36,  163.  Hoffm.  Dijert . 
Chem.Phyf.  L.  iii.  Obf.  20.  Hence,  therefore,  it  appears  that  Aqua  Fortis  be¬ 
comes  Aqua  Regia ,  as  foon  as  ever  Spirit  of  Nitre  and  Spirit  of  Salt  come  to 
be  mix’d  together,  in  whatever  manner,  and  almoft  in  what  proportion  foever: 
Nay,  and  if  to  Aqua  Fortis  you  add  Sal-Ammoniac ,  Sal-Gem ,  Sea-Salt,  Foun¬ 
tain  Salt,  the  Sal  Febrifugus  Sylvianus,  or  true  Spirit  of  Salt,  in  all  thefe  ways 
there  is  conftantly  produced  Aqua  Regia. 

Thus  then  we  have  given  you  the  Hiftory  of  Acids  as  it  ftands  at  prefent. 
And  in  this,  it  is  particularly  remarkable  in  the  firft  place,  that  Acids  are  fo 
eafily  generated  from  Non-acids  •,  as  appeared  above  in  the  Acids  of  Vegetables. 
Wine  too,  not  at  all  acid,  has,  by  being  clofe  flopped  up  in  a  clean  Bottle,  and 
tied  to  the  Sail  of  a  Wind-mill,  been  converted  in  three  days  into  good  Vinegar, 
according  to  the  Obfervation  of  Monfieur  Homberg.  Mem.  de  V  Ac.  Roy.  des  Sc. 
T. II.  p.  11,  Butin  the  fecond  place,  it  deferves  well  to  be  taken  notice  of, 
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likewife,  that  Acids,  when  they  are  once  produced,  will  bear  the  Fire  for  a 
Ions;  time  and  be  fcarcely  altered  :  For  Aqua  Fortis ,  Aqua  Regia ,  Spirit  of  Nitre, 
Spirit  of  Salt,  and  Oil  of  Vitriol,  being  included  in  Glalfes  hermetically  fealed,  and 
expofedfor  four  years  to  the  equable  Heat  of  an  Athanor,  retained  the  fame  dif- 
folving  power:  Vinegar  only  was  grown  infipid,  and  had  acquired  an  aro- 
matic^mell  *,  and  the  Spirit  of  Salt  had  begun  to  corrode  the  Glafs.  In  the 
third  place,  however,  thefe  fame  Acids  lofe  their  acid  nature,  whilft  they  a6t 
as  Menjlruums  upon  folvend  Bodies.  This  Monfieur  Homberg  very  ingenioufly 
inferred  from  a  tedious  Experiment  performed  with  Mercury  and  Spirit  of  Ni¬ 
tre.  Du  Hamel .  Hijl.  del’  He.  Roy.  des  Sc.  p.  442,  443.  Hence,  therefore,  it 
appears,  that  the  ftrongeft  acid  Menflruum ,  is,  by  diffolving  its  objeeft,  con¬ 
verted  into  an  infipid,  unadtive  Fluid,  not  unlike  Water,  and  deprived  of  the 
proper  folvent  Power  which  it  had  before:  And  hence,  perhaps,  it  is  not  im¬ 
probable,  that  thefe  Acids  are  generated,  and  perifh.  For  what  Perfon  living 
has  ever  difeovered  any  Spirit  of  Nitre  in  the  World,  which  was  not  firft  pro¬ 
cured  from  pre-exifting  Nitre  ?  And  yet  Nitre  is  produced  from  Earth,  filled 
with  animal  Excrements  Lime  and  an  Alcali,  and  Air  ;  or  from  pure  Spirit  of 
Nitre  attradled  into  a  pure  Alcali,  particularly  a  fixed  one.  Rich  and  fruit¬ 
ful  Lands  too,  defended  from  the  Rain,  and  perfectly  prevented  from  con- 
fuming  their  ftrength  by  nourifhing  of  Vegetables,  are  all  found  by  length  of 
time  to  be  impregnated  with  a  fruitful  Nitre,  if  you  take  care  that  no  Sea- 
Salt  (hall  come  at  them.  Boyl.  Scept.  Chem.  p.  177.  Hence,  then,  it  is  evi¬ 
dent,  that  the  acid  Spirit  of  Nitre  is,  by  the  foie  aeftion  of  the  Fire,  produced 
from  pure  Nitre,  altered  *,  whereas  native  Nitre  is  produced  without  any  fuch 
Spirit  firft  exifting.  In  the  fourth  place,  therefore,  thefe  Acids,  whilft  they 
■diffolve  Bodies,  become  concreted  with  them,  are  changed,  and  converted  into 
new  ones,  and  thus  from  one,  give  rife  to  a  great  variety:  For  Spirit  of  Ni¬ 
tre  diffolves  Silver,  L  ead,  wonderfully  changes  Tin,  Copper,  Mercury,  Nitre, 
Antimony,  Zincq,  and  Emmery,  and  with  them  forms  new  Bodies,  that  are 
different  in  Tafte,  Smell,  Colour,  Denfity,  and  all  their  effedts.  Boyl.  Mec. 
ghial.  1 18,  1 19.  In  the  fifth  place,  all  thefe  Acids  agree  in  fome  particulars, 
but  differ  in  others. 

,ree-  They  agree,  with  regard  to  the  Effervefcences  they  excite  by  being  mixed 

f  a-  w]th  Alcalfs,  and  the  production  of-new  Salts  that  arife  from  this  combination. 
As  likewife,  in  their  compofition  with  Chalk,  Corals,  Crabs-eyes,  Pearls,  Mo¬ 
ther  of  Pear],  the  Shells  of  Cockles,  Limpins,  and  Oyfters,  Stones,  Bones, 
Hoofs,  quick  and  Baked  Lime,  Iron,  and  Copper  :  For  a'll  thefe  are  gene¬ 
rally  diffolved  by  all  forts  of  Acids  fooner  or  later,  whether  it  is  effected  quiet¬ 
ly,  or  with  a  great  impetus.  Thefe  Bodies,  now,  when  they  are  thus  diffolved, 
always  attract  into  them  the  acid  of  the  Solvent  out  of  the  Water,  in  which 
that  Acid  was  before  diluted:  And  the  diffolved  Matter  being  by  this  means 
united  with  its  folvent  acid  Salt,  may  afterwards  be  diluted  in  Water  like  a  Salt, 
fo  long  as  its  Acid  adheres  to  it  •,  tho’  thefe  Bodies  before  this  Mixture  were  no 
ways  diffoluble  in  Water.  But  when  this  Acid  is  again  by  any  method  re¬ 
moved  from  the  diffolved  Matter,  then  this  conftantly  appears  again  in  form 
of  an  Earth,  which  moft  ftrongly  refills  a  Solution  in  Water.  Hence,  then, 
it  appears,  how  very  much  we  may  be  impofed  upon  by  Water,  whilft  judg¬ 
ing  of  it  by  its  appearance,  we  make  ufe  of  it  in  our  Operations  for  pure  ele¬ 
mentary 
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mentary  Water ;  whereas,  in  reality,  it  may  contain  in  it  various  kinds  of 
difiblved  Bodies,  together  with  their  Solvents.  And  hence  it  comes  to  pafs, 
that  .  Effetfts  are  frequently  fuppofed  to  be  produced  by  fimple  Water,  which 
in  fatft,  are  owing  tothefe  latent  Solvends  and  Menftruums.  And  this,  indeed, 
happens  the  more  eafily,  becaufe.  Metals  excepted,  Acids  in  general,  when 
they  are  accurately  united  with  the  Bodies  abovementioned  to  a  perfect  Satura¬ 
tion,  they  lofe  all  their  Acrimony,  and  for  the  mod  part  all  their  Tafte,  and 
thus  lie  perfectly  concealed.  *  With  of  Spirit  of  Nitre,  diffolve  4 

drachms  and  9  grains  of  Crabs-eyes,  as  it  generally  will,  and  let  the  Solution 
be  carried  accurately  to  the  point  of  Saturation,  and  you  will  have  a  limpid, 
and  almoft  infipid  Liquor  *,  let  this  then  be  diluted  with  very  pure  Water, 
and  filtered,  and  let  it  ftand  for  fome  time  in  a  moderate  Heat,  and  it  will 
appear  like  clear  Water  ;  and  yet,  if  you  drop  into  it  a  ftrong  fixed  Alcali, 
the  diflolved  Body  will  all  precipitate  to  the  bottom,  which  a  Perfon  not  ap¬ 
prized  of  the  contrary,  might  fufpett  to  be  produced  from  the  Water  itfelfi 
Thefe  Acids  farther  agree  in  this,  that  by  difiolving  Bodies,  they  not 
only  become  united  and  concreted  with  their  Solvends,  but  are  likewife  at  the 
fame  time  changed  in  their  own  nature:  For  it  is  demonftrated  by  undeniable 
Experiments,  that  the  moll  acid  Acids,  whilft  they  corrode  their  Objects,  are 
truly  changed  by  them,  and  put  off  the  difpofition,  not  only  of  an  Acid, 
but  a  Solvent  likewife.  Thus  Spirit  of  Nitre,  for  inftance,  when  it  has  cor¬ 
roded  Mercury,  and  is  feparated  from  it  again,  prefently  loles  the  power  of 
difioWing  it  any  more.  Another  property  of  Acids  in  common,  is  their  turn¬ 
ing  vegetable  Juices  of  a  red  Colour,  as  appears  in  the  Turnfole,  Rofes,  and 
Violets.  And  again,  they  all  agree  in  this,,  that  they  do  not  fo  much  alter 
the  Bodies  they  diffolve,  as  they  are  altered  by  them  themfelves.  This  is  found 
to  hold  true  in  almoft  every  cafe.  Vinegar  in  difiolved  Lead,  does  not  con¬ 
tinue  Vinegar  there,  nor  is  feparated  Vinegar  again  ;  but  the  Lead  is  reco¬ 
vered  perfe<5t  Lead.  Spirit  of  Nitre  difiolves  Mercury,  and  the  Mercury  is 
procured  from  it  again  exadlly  the  fame  ;  but  the  Spirit  of  Nitre,  when  it  is 
feparated,  is  nothing  like  what  it  was  before.  Hence,  therefore,  laftly,  this  like¬ 
wife  is  common  to  all  Acids,  that  many  of  them  are  continually  deftroyed. 

But  thefe  Acids,  now,  on  the  other  hand,  differ  very  widely  firft  of  all, 
in  the  proportion  between  their  true  Acid,  and  the  Water  it  is  mix’d  with,  oifferenceof 
Thus  in  an  ounce  of  the  beft  Vinegar,  there  are  18  grains  of  pure  Acid,  and  Adds, 
all  the  reft  Water  :  In  an  ounce  of  Spirit  of  Salt,  73  grains  of  true  Acid,  the 
refidue  pure  Water:  An  ounce  of  Spirit  of  Nitre,  gives  2  drachms  and  23 
grains  of  Acid,  the  reft  Water  :  The  fame  quantity  of  Aqua  Fortis ,  2  drachms 
26  grains:  And,  laftly,  an  ounce  of  Oil  of  Vitriol  yields  4  drachms  and  65 
grains  of  Acid,  according  to  the  Obfervations  of  Monfieur  Homberg.  FUJI,  de 
l ’  Ac. Roy.  des  Sc.  T.  L.  p.  52.  In  the  fecond  place,  this  fame  Acid,  when  ic 
is  pure  in  every  particular  fort,  differs  furprizingly  in  its  difiolving  power : 

For  the  Acid  of  Nitre  boiled  with  Gold,  has  fcarce  any  effeft  upon  it,  except 
changing  it  black  ;  whereas  it  difiolves  Silver  prefently  :  And  the  contrary  is 
true  of  Aqua  Regia.  Hence  then  it  appears,  that  the  Acid  does  not  a£t  there  as 

*  The  quantity  of  Spirit  of  Nitre  is  not  added,  and  our  Author  fays  it  is  not  neceffary  ;  nor  indeed  is  it  abfolutely  fo,  as  it 
will  be  determined  by  the  Saturation  :  But  then  why  he  lhould  mention  fuch  aji  odd  quantity  of  Crabs-eyeS;  as  4  drachms 
9  grains  of  Crabs-eyes,  and  add  ut  Joltt  faccre,  I  can’t  imagine. 
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an  Acid  in  general,  but  as  a  Body  endued  with  a  peculiar  vertue.  In  the  third 
place,  Acids  differ  likewife  in  this  refpeCt,  that  whilft  they  diffolve  their  Ob¬ 
jects,  fome  of  them  are  changed  a  great  deal  more  than  others.  Spirit  of  Vine¬ 
gar,  for  inftance,  in  diffolved  Lead,  becomes  an  oily  pinguious  Spirit :  But 
Spirit  of  Nitre,  whilft  it  corrodes  Tin,  is  not  altered  in  this  manner.  Fourth¬ 
ly,  the  fame  Acid  is  very  much  changed  by  adting  upon  fome  particular  Bo¬ 
dies,  but  very  little  or  nothing  if  it  a£ts  upon  others.  Thus  diftilled  Vinegar, 
in  the  Solution  of  Lead,  is  altered  in  the  manner  I  juft  now  obferved  ;  if  it  cor¬ 
rodes  Iron,  it  lofesall  its  former  nature,  nor  can  be  ever  recovered  from  it  again  ; 
but  if  Copper  is  corroded  by  it  into  a  Mould,  and  then  diffolved  into  a  green 
Liquor,  and  from  this  you  procure  Chryftals,  thefe  Chryftals  will  contain  an 
exceeding  ftrong  Vinegar,  and  if  you  diftill  them  in  a  Retort  with  a  great 
degree  of  Fire,  you  will  have  a  very  ftrong  acid  Spirit  of  Vinegar,  fcarcely  at 
all  altered,  tho’  it  adhered  fo  tenacioufly  to  the  Copper.  Hence,  therefore,  it 
appears,  what  different  changes  are  induced  upon  Acids  by  being  united  with 
different  Metals  ;  which  is  true  in  other  Bodies  likewife.  All  Acids  in  general, 
now,  maybe  diluted  in  Water.  They  may  be  mixed  with  Spirits,  as  Spirit  of 
Nitre  with  Alcohol,  with  a  prodigious  Heat,  very  red  Fumes,  and  an  Effer- 
vefcence  which  almoft  burfts  out  into  Flames.  They  may  be  combined  likewife 
with  Oils  ;  Spirit  of  Nitre,  fometimes,  with  fuch  an  agitation  as  excites  Fire  ; 
for  the  moft  part  with  an  intenfe  Heat.  Oil  of  Vitriol  likewife,  mixed  with 
Alcohol,  and  Oils,  makes  the  Compound  vaftly  hot.  But  whenever  Acids  are 
intimately  united  with  Oils,  they  almoft  always  produce  fomewhat  of  a  bitu¬ 
minous,  pitchy,  or  fulphureous  Subftance  *,  whence  often  arife  very  extraordi¬ 
nary  changes.  Thus,  then,  I  think  I  have  laid  before  you  fuch  an  account  of 
acid  Menjtruums ,  as  is  fufficient  to  enable  you  to  judge  of  their  aCtion.  We 
muft  now,  therefore,  briefly  take  under  confideration  thofe  called  the  Neutrif 
Hermaphroditi,  Compofiti,  and  Enixi. 

Of  neutral  Salts ,  as  Menflruums. 

And  here  let  us  firft  examine  Sal-Ammoniac.  This  is  very  eafily  diluted  in 
Water,  nay  and  in  a  moift  Air  diffolves  into  a  very  acrid,  and  furprizingly 
penetrating  Brine,  which  moft  happily  attenuates,  incides,  opens,  and  refolves 
the  thick,  vifeid,  pituitous,  and  pitchy  concretions  formed  in  animal  Bodies, 
and  then  expells  them  by  Perfpiration,  Sweat,*  Urine,  and  Saliva,  and  ex¬ 
cellently  too  refifts  putrefaction.  And  for  the  fame  realon,  if  this  Brine  is 
boiled,  or  digefted,  with  the  Gums,  Refins,  or  Gum-Refins  of  Vegetables, 
it  intimately  refolves  them,  and  difpofes  them  to  be  conveniently  diffolved  in 
aqueous,  and  fermented  fpirituous  Menflruums.  Upon  Metals,  likewife,  it  has 
beautiful  effeCts.  If  you  boil  Filings  of  Iron  in  it,  they  are  furprizingly  dif¬ 
folved,  and  converted  into  an  excellent  reftorative  aperient  Medicine.  If  you 
boil  or  digeft  it  with  Filings  of  Copper,  it  gives  a  Liquor  of  a  beautiful  Co¬ 
lour,  a  few  drops  of  which  taken  in  a  morning  fafting,  has  often  done  great 
things  in  the  Epilepfy,  and  Worms.  On  thefe  accounts,  this  Brine  affords  a 
noble  Menjlruum  in  the  Animal,  Vegetable,  and  Foffil  Kingdom.  But  when 
the  exceeding  pure  dry  flowers  of  this  Salt  are  rubb’d  for  a  long  time,  and 
accurately  mixed  with  Foflils,  and  they  are  afterwards  fublimed  together  in  a 
Sand-heat,  and  in  a  clofe  Veflel,  they  then,  as  a  Menjlruum ,  acquire  inimita- 
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ble  vertues.  Hence  the  Chemifts  have  called  it  the  Aquila  Alba ,  and  the 
Pijlillum  Sapientum.  Sulphurs,  fulphureous  Subftances,  Semi-metals,  and  Me¬ 
tals,  treated  in  this  manner,  are  vaftly  attenuated,  opened,  rendered  volatile, 
and  perfectly  altered:  And  hence  are  prepared  fuch  excellent  Medicines,  as  can 
fcarcely  be  equalled  by  any  other  Art  ;  witnefs  the  flowers  of  the  Lapis  Hce- 
matitis ,  the  Ens  Veneris ,  and  Ens  Martis ,  not  to  mention  many  more.  What  is 
more  furprizing,  than  the  various  changeable  Colours  of  Antimony  thus  pro¬ 
duced  from  a  black  one?  Let  it  fuffice  to  take  notice  only,  that  many  of  the 
Philofophers  have  called  this  Salt,  the  Key,  that  is  to  admit  us  into  the  more 
profound  parts  of  chemical  knowledge.  It  has  certainly  this  excellent  quality, 
that  it  is  fcarcely  altered  at  all  by  fublimation,  except  by  means  of  fome  other 
Bodiesjoined  with  it.  If  it  is  mixed  with  Aqua  Fortis ,  or  Spirit  of  Nitre, 
it  immediately  converts  thefe  Liquors  into  Aqua  Regia.  If  with  fixed  alcalious 
Salts,  it  is  inftantly  changed  into  a  very  pure  volatile  Alcali,  adting  afterwards 
in  that  charadler,  and  into  a  new  Salt  pretty  much  refembling  Sea-falt.  From 
Spirit  of  Sea-falt  perfectly  faturated  with  a  pure  volatile  alcaline  Spirit,  Sal-Am¬ 
moniac  is  produced  j  as  it  is  likewife  from  Sea-falt,  Urine,  and  Soot  mixedio- 
gether.  Hence  then  it  appears  to  be  a  true  femi-volatile  Sea-falt  •,  and  on  his 
account  its  whole  power,  as  a  Menjlruum ,  may  be  reduced  chiefly  to  that  of 
Sea-falt.  Hence  too  it  can  never  be  made  better  than  by  fubliming  it  fame 
number  of  times  in  a  Vefiel  accurately  clofed,  from  the  pureft,  dried:,  decre¬ 
pitated  Sea-falt  i  for  by  this  method  are  prepared  the  choiceft  flowers  of  Sal- 
Ammoniac. 

Sea-falt  comes  next  in  order,  which,  as  I  have  often  taken  notice  of  already,  Sea-Salt* 
is  not  only  found  in  the  Sea,  but  is  dug  likewife  out  of  Pits,  and  procured  too  MenJirmm 
•from  Fountains:  Thefe  three  forts,  therefore,  being  perfedtly  the  fame,  I  fhall 
defcribe  them  altogether  under  the  name  of  Sea-falt.  This  Salt  being,  either 
by  means  of  the  Sea,  Fountains,  or  Pits,  diftributed  all  the  World  over, 
proves  a  univerfal  prefervative  againft  putrefadlion.  It  readily  diflolves  in  Wa¬ 
ter,  and  in  a  moifiifh  Air  fpontaneoufly  runs  into  a  very  ftrong  Brine,  which 
gives  us  the  moft  beautiful,  and  defecated  Menjlruum  of  Sea  fait,  the  Effedl  of 
which,  with  regard  to  chemical  purpofes,  is  almoft  the  fame  as  has  been  afcrib- 
ed  to  the  Brine  of  Sal-  Ammoniac,  and  which  therefore  may  be  applied  to  the 
fame  ufes.  This  Sea-falt  being  fet  upon  the  Fire,  will  decrepitate,  and  then, 
in  a  dry,  hot  Vefiel,  may  be  readily  reduced  to  a  Powder,  and  melted  in  the 
Fire,  at  which  time  it  will  eafily  infinuate  itfelf  through  the  Pores  of  the  Vef- 
fel  it  is  fufed  in,  and  fo  difappear  in  the  Fire.  >  But  when  with  this  Salt  thus 
in  fufion,  you  mix  Fofiils,  Metals,  and  Semi-metals,  there  are  very  ftrange 
alterations  produced,  peculiar,  and  different  from  all  others.  I  took  myfelf 
8  ounces  of  moifiifh  Sea-falt  not  decrepitated,  and  2  ounces  of  common  Anti¬ 
mony  reduced  to  a  Powder  •,  and  after  they  had  been  accurately  mixed  by 
rubbing  them  a  long  time  together,  I  put  them  into  a  Crucible,  which  I  co¬ 
vered  with  another  inverted,  and  clofed  them  together  with  a  ftrong  Lute. 

Thefe  being  thus  prepared,  I  put  them  in  the  Fire  for  four  and  twenty  hours, 
and  then  urged  them  with  fuch  a  Heat  as  to  melt  the  Salt,  after  which  the  Cru¬ 
cible  being  opened,  I  found  a  blackifh-brown  Mafs,  at  the  top  of  which 
there  flood  up  fome  white  Spicula.  I  reduced  the  whole  again  to  Powder,  and 
lilted  the  Crucible  as  before,  and  then  obtained  a  reddifh-brown  Mafs  at  the 
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bottom  of  which  there  was  fomewhat  of  a  more  metalline  nature.  I  repeated 
the  fame  again  a  third  time,  and  when  it  came  to  melt,  almoft  all  the  Salt  ran 
through  the  Crucible,  and  at  the  bottom  I  found  a  Mafs  of  Antimony,  which 
was  of  a  rcddifh-yellow,  and  furprizingly  changed.  By  this  inftance,  then,  it 
appears,  how  this  Salt,  as  a  dry  Menjtruum ,  ads  with  the  afliftance  of  Fire. 
There  are  an  infinite  number  of  other  Operations,  to  which  it  may  be  ap¬ 
plied  with  a  very  different  effed,  than  what  wou’d  be  produced  by  any  other 
Salt.  Hence  in  Cementations,  this  Salt  mixed  with  Brick-duff  in  a  dry 
form,  is  made  ufe  of  to  many  beautiful  purpofes  in  the  exaltation,  feparation, 
and  maturation  of  Metals,  concerning  which  Paracel/us  wrote  fo  largely  in  his- 
Works,  what  other  Perfons  fince  have  found  to  be  true.  Among  other 
things,  we  may  take  notice,  that  if  dry  Sea-fait  is  mixed  with  Brick-duff,  and 
expoled  to  the  Fire,  it  will  be  converted  into  a  volatile  acid  Spirit  refembling 
Aqua  Regia,  which  will  then  ad  upon  metalline  Glebes  like  Aqua  Regia ,  and 
hence  perform  very  fingular  Operations.  Vid.  Paracelf.  d'e  Ccementis,  Gra- 
dationibus.  But  when  by  the  method  above-mentioned  in  the  defcription  of  the 
acid  fpirit  of  Sea-falt,  this  Sea-falt  is  converted  into  a  Spirit,  and  this  Spiritr 
again,  by  diftillation,  is  drawn  off  from  fome  of  the  fame  pure,  decrepitated, 
dry  S  ilt,  and  cohobated  a  good  many  times,  you  then  obtain  a  lingular  and 
wonderful  lolvent  of  Sea-falt.  Thefe  are  tedious  Labours,  I  confefs,  but  they 
are  ufefull  ones  ;  and  therefore,  if  you  have  a  mind  to  repeat  them  after  me, 
you  may  do  it  in  the  following  manner.  In  two  pounds  of  fpirit  of  Sea-falt,  by 
adding  a  little  and  little  at  a  time,  I  diffolved  as  much  fine  dry  powdered  Sea- 
falt,  as  it  wou’d  pofiibly  take  up.  This  Liquor,  by  letting  it  ffand  quiet, 
and  filtering  it,  I  made  exceeding  pure,  and  then  put  it  into  a  tall  Bolthead, 
and  fitting  another  fmaller  one  into  it,  luted  them  well  together,  and  expofed 
them  to  the  Heat  of  the  Sun,  from  the  tenth  of  May  to  the  tenth  of  July. 
I  then  diftilTd  this  Liquor  in  a  Retort  with  a  gentle  Fire,  till  there  remained 
at  the  bottom  a  thick  pinguious  Liquid,  that  appeared  like  a  thinner  kind  of 
an  Oil,  in  which  there  were  hard  Chryftals  of  Sea-falt.  When  this  was  done, 
I  poured  the  diftilled  Liquor  back  again,  and  repeated  this  three  times,  con* 
ltantly  drawing  off  the  fame  quantity  I  put  on  ;  and  at  laft  there  was  left  a 
fpongy,  oily,  pinguious  Salt  at  the  bottom.  This  Operation  I  afterwards  re¬ 
peated  with  all  poffible  care  and  accuracy  for  five  and  twenty  times  more,  and 
then  took  what  came  off  upon  the  laft  diftillation,  and  poured  it  back  again 
upon  the  refiduum,  and  let  them  ffand  thus  mixed  together  for  five  months. 
I  then,  with  a  very  gentle  Fire,  drew  off  a  Phlegm  that  was  almoft  infipid, 
and  when  I  perceived  a  very  acid  Spirit  begin  to  rife,  I  fixed  on  another  Re¬ 
ceiver,  and  urging  it  with  a  little  ftronger  Fire,  there  came  over  a  very  acrid, 
acid,  heavy  Oil  of  Salt.  This  I  fet  afide  by  itfelf  *,  and  after  all  thefe  diftilla- 
tions,  the  Salt  that  remained  at  the  botton  of  the  Retort,  was  ftill  very  acid, 
and  confiderably  fixed.  This  I  then  put  into  a  glafs  Plate,  and  expofed  it  to 
the  Air  in  a  fubterraneous  place,  where  it  run  per  deliquium.  *  When  this 

*  It’s  pretty  remarkable  here,  that  our  Author  does  not  fay  that  he  actually  did  depurate  this  Liquor, 
lefc.  and  then  procure  from  it  this  noble  Solvent;  but  fays,  when  it  is  depurated,  tefc.  fuch  a  one 
may  be  procured,  and  refers  us  to  Paracelfus.  Nor  in  the  next  fentence,  tho’  he  fays  he  took  all  this 
pains  to  learn  whether  what  Paracelfus  faid  was  true,  does  he  tell  us  whether  it  is  fo  or  no. 
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Liquor  is  afterwards  depurated  by  filtration,  and  mixed  again  with  the  Phlegm, 
Spirit,  and  Oil  of  Salt,  that  came  off  firft,  there  is  produced,  upon  a  new 
diftillation,  a  Liquor  of  thofe  folvent  vertues,  that  fully  anfwer  all  our  trouble. 
Vide  Paracel/,  x.  Archidox.  C.  4.  I  was  willing.  Gentlemen,  to  take  all  this 
pains,  to  learn,  if  I  could,  what  truth  there  was  in  what  Paracelfus  had  afierted. 
Mr.  Boyle ,  after  a  proper  and  long  protraded  digeftion,  by  a  moderate  fand  heat, 
procured  from  Sea-Salt,  without  any  thing  mixed  with  it,  a  Spirit,  without 
any  Phlegm,  and  before  any  Phlegm  arofe.  Nine  parts  of  Sea-Salt  being 
diflolved,  filtered,  depurated,  and  chryftallized,  yield  one  part  not  to  be  formed 
into  little  Glebes,  which  is  rough,  auftere,  and  faline:  This  being  feparated,  the 
Salt  becomes  purer.  Du  Hamel.  Hift.  de  l' Ac.  Roy.  des  Sc.  p.  16,  17.  If  a  per- 
fon  then  confiders  all  thefe  things,  he  won’c  wonder,  that  the  greateft  Matters 
have  afcribed  fuch  extraordinary  vertues  to  Sea  Salt  chemically  prepared, 
both  in  Menjlruums ,  and  Medicines:  Every  one  will  fee  what  method  it  ought 
to  be  prepared  by. 

Our  Nitre,  procured  from  animal  fubftances,  an  Alcali,  and  Lime-Earth, 
and  afterwards  purified,  hence  eafily  becoming  alcalefcent,  and  fixed,  and  be¬ 
ing  as  readily  again  convertible  into  a  volatile  Acid,  is  of  a  pretty  Angular 
nature,  confidered  as  it  ads  upon  Bodies,  as  a  Menflruum:  And  its  opera¬ 
tions,  indeed,  are  often  fo  intricate,  that  it  is  fcarcely  pofiible  rightly  to 
comprehend  them  ;  which  happens  chiefly  from  its  being  fo  mutable  in  the  Fire 
itlelf,  when  it  is  mixed  with  other  fubftances.  If  it  is  expofed  to  the  Fire,  pure 
and  dry,  as  it  fo  loon  runs  with  other  Bodies  like  Water  itfelf,  hence,  though 
they  otherwife  would  not  melt  without  a  great  deal  of  difficulty,  it  wonder¬ 
fully  promotes  the  fluxing  them,  and  attenuates,  divides,  and  mixes  them  to¬ 
gether,  even  though  you  fuppofe  it  to  ad  here  with  no  other  vertue.  For  this 
reafon,  perfons  who  are  employed  in  fufing  of  Metals,  make  ufe  of  Nitre  for 
forwarding  their  work.  But  in  the  fecond  place,  if  there  is  any  thing  in  the 
fubftances  mixed  with  it  of  an  oily,  pinguious,  fulphureous  nature,  this  imme¬ 
diately,  in  a  melting  Fire,  detonates  with  the  Nitre,  with  a  great  impetus ,  takes 
fire,  inftantly  excites  a  prodigious  Heat,  greatly  railes  the  ftrength  of  the  Fire, 
applies  it  more  violently,  and  hence  vaftly  changes,  divides,  melts,  and  fepa- 
rates  Bodies,  and  in  a  very  different  manner  from  what  can  be  efreded  by  any 
other  contrivance.  But  at  the  fame  time,  the  Nitre  itfelf  likewife  lofes  the  na¬ 
ture  of  Nitre,  and  acquires  that  of  Sal- Poly  chrejl ,  which  has  quite  another 
diflolving  power  from  what  the  Nitre  had  from  which  it  was  produced.  Hence, 
therefore,  there  are  three  various  adions  of  Nitre  upon  Bodies  in  the  Fire; 
one  before  it  deflagrates  with  them ;  a  fecond  during  the  time  of  deflagration  ; 
and  a  third  when  it  is  perfedly  over.  In  the  third  place,  when  Nitre  is  melted 
with  Vegetables  that  turn  to  a  Coal,  it  then,  likewife,  is  put  into  a  very  great 
motion,  violently  agitates  and  diflolves  the  folvend  Bodies,  and  at  the  fame  time 
fends  forth  wonderful  adive  Fumes,  which  being  affifted  by  the  Fire,  penetrate, 
and  diflolve  every  thing.  And  laftly,  when  it  is  thus  converted  into  a  fixed  Al¬ 
cali,  it  won’t  then  melt  without  the  ftrongeft  Fire,  and  has  then  acquired  the 
quality  of  an  acrid,  penetrating  Alcali,  though  always  of  a  particular  nature  ; 
and  hence  again  it  begins  to  ad  as  a  fixed,  alcaline  Menjlruum ,  and  thus  ob¬ 
tains  and  exerts  a  new  diflolving  power:  But  this  was  treated  of  before  in  our 
Hiftory  of  alcalious  Menjlruums.  In  the  fourth  place,  if  the  fame  Nitre  fus’d 
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with  its  folvend  Bodies,  happens  to  meet  with  any  Earth,  Stones,  Alum,  Vi¬ 
triol,  Brickduft,  or  the  like,  it  is  immediately  converted  into  a  very  acid,  vo¬ 
latile,  ffiarp  Salt,  which  being  agitated  with  fo  great  a  Heat,  penetrates, 
difiblves,  and  induces  prodigious  changes  upon  the  Bodies  it  is  mixed  with,  act¬ 
ing  in  this  cafe  like  Aqua  Fortis ,  with  one  part,  whilft  the  other  part  that  re¬ 
mains  at  the  bottom  acquires  a  new,  and  very  different  folvent  power.  Hence, 
therefore,  we  fee  how  wonderfully  efficacious  this  Salt  muft  be,  when  it  is 
ufed  like  a  Cement  with  metalline  Glebes;  for  then  it  is  converted  into  fuch 
corrofive  Spirits,  which  at  the  fame  time  make  great  alterations  in  the  Me¬ 
tals.  But  this  I  have  fufficiently  explained  in  our  account  of  Acids,  to  which, 
therefore,  give  me  leave  to  refer  you.  Again,  in  the  fifth  place,  if  pure  Ni¬ 
tre  is  fufed  in  an  intenfe  Fire,  and  is  kept  in  the  Fire  with  the  reguline  part  of 
Antimony,  it  becomes  a  perfect  cauftic  Stone,  which  afts  in  a  manner  that 
cannot,  as  I  know  of,  be  imitated  by  any  other  Salt :  For  this  Salt  is  exceeding 
fixed,  vaftly  difficult  of  fufion,  and  of  an  uncommon,  igneous  acrimony.  Hence, 
therefore,  it  appears  what  a  wonderful  diffolving  efficacy  this  Salt  muft  have, 
when,  together  with  Regulus  of  Antimony,  it  is  applied  to  Bodies  in  the  Fire. 
Sixthly,  if  upon  Nitre,  when  it  is  in  fufion  in  a  clean  Crucible  in  the  Fire,  you 
throw  powder  of  Sal-Ammoniac ,  it  will  take  fire  in  the  fame  manner  as  if  a 
live  Coal  was  thrown  into  it,  butfomewhat  fofter  ;  and  it  is  by  this  means  altered 
every  moment,  and  becomes  of  another  nature,  ’till  at  laft,  being  perfectly 
fatu rated,  it  will  not  take  fire  any  longer  upon  throwing  in  of  the  Sal-Ammo¬ 
niac ,  but  is  converted  into  a  new  kind  of  Salt,  which  at  laft  grows  reddiffi,  is 
of  afingular  nature,  though  but  little  regarded  or  known  amongft  theChemifts. 
When  Nitre  and  Sal-Ammoniac,  therefore,  are  thus  mixed  together  with  other 
Bodies  in  the  Fire,  a  different  kind  of  folution  will  happen  every  moment,  and 
confequently  new  effects  will  be  continually  produced,  whilft  thefe  thus  remain 
in  the  Fire  together.  To  thefe  things  the  Operators  very  feldom  fufficiently  at¬ 
tend,  and  hence  it  comes  to  pafs,  that  they  frequently  meet  with  Phenomena 
they  were  not  aware  of,  which  difturb  their  Operations,  and  render  the  fuccefs 
of  their  Experiments  uncertain.  In  the  feventh  place,  if  to  the  Solvend  you 
add  one  ounce  of  Sea-Salt,  and  two  ounces  of  Spirit  of  Nitre,  or  Aqua  Fortis, 
the  Liquor  that  is  expell’d  with  a  moderate  heat  will  be  an  Aqua  Regia,  and 
aft  only  with  the  power  that  that  does  ;  whilft  the  Salt  that  remains  at  the  bottom 
will  be  Nitre.  Hence,  therefore,  it  appears,  that  in  the  latter  part  of  the 
Operation,  when  it  comes  to  be  dry,  it  will  aft  like  true  Nitre;  whereas, 
at  the  beginning,  the  Liquor  that  was  feparated  had  the  efficacy  of  Aqua 
Regia ;  and  it  is  likewife  as  evident,  how  various  the  effefts  may  be  in  different 
parts  of  the  time  that  any  given  Menftruum  continues  in  aftion.  In  the  fame 
manner  if  upon  one  part  of  very  pure  Nitre,  you  pour  two  of  Spirit  of  Sea- 
Salt,  they  will  yield  in  dift illation  a  pure  Aqua  Regia ,  perfectly  fo  in  every  proper¬ 
ty  and  very  ftrong  ;  but  if  you  then  increale  your  Fire,  and  proceed  to  diftill  to- 
a  perfeft  drynefs,  you  will  find  again  at  the  bottom  of  the  Retort  a  true  Nitre 
in  all  refpefts.  Hence,  therefore,  we  fee  how  cautious  we  ought  to  be,  that  we 
are  not  deceived  in  our  Menjlruums.  And  again,  if  Spirit  of  Nitre,  and  a  pro¬ 
per  quantity  of  any  Alcali  are  mixed  together,  with  the  folvend  Bodies,  they' 
loon  return  into  a  Nitre,  and  therefore  aft  like  a  Nitre  in  the  laft  part  of 
their  Operation.  And  if  what  Glauber  fays  is  true,  that  Sea-Salt,  a  fixed  Alcalh,. 
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and  Quick-Lime,  mixed  together,  and  uftulated  till  they  are  red  hot,  and  then 
expofed  to  the  Air,  and  thence  moiften’d,  will  produce  a  true  Nitre,  then  cer¬ 
tainly  if  thefe  materials  are  made  ufe  of  together  in  cements,  they  would  have 
a  very  different  effedt  from  what  one  would  at  firll  imagine.  Thefe  things, 
then,  if  a  perfon  rightly  confiders,  and  at  the  fame  time  adds  what  we  have 
already  faid  of  the  converfion  of  Nitre  into  an  Alcali,  in  our  Hiftory  of  alca- 
lious  Menfiruums ,  and  into  an  Acid,  in  our  account  of  acid  ones,  he  will  fuf- 
ficiently  underftand  its  efficacious  and  various  diffolving  power. 

Native  Borax,  the  produce  of  the  Eafi-Indies ,  Perfia ,  and  ’Tranfijlvania,  be-  Borax  as  a 
ing  dilfolved  in  Water,  filtered,  and  chryftallized,  is  of  a  bitter  fweetifh  tafte,  Mtnfiruum 
and  neither  acid,  nor  alcalious.  In  diftillation  it  yields  a  mere  Water,  and  a 
Glafsj  which  Glafs  may  be  afterwards  dilfolved  in  Water.  If  it  is  mixed  with 
Sand,  and  urged  with  the  Itrongeft  heat,  it  affords  no  acid  Spirit.  It  ex¬ 
ceedingly  promotes  the  fluxing  of  Metals,  and  by  thus  fufing  them,  unites 
them  thoroughly  together,  and  by  this  means  produces  many  effedts  which  could 
not  be  accomplifhed  in  another  way,  without  a  great  deal  of  difficulty. 

Whoever,  now,  is  properly  acquainted  with  what  we  have  delivered  con-  Compound, 
cerning  faline  Menfiruums ,  will  readily  conceive,  how,  by  the  various  com-  pimnsf”' 
binations  of  thefe  Salts  with  one  another,  may  be  produced  a  vaft:  number 
of  new  faline  Menfiruums ,  every  one  of  which  will  prefently  acquire  new” 
and  different  diffolving  vertues.  This  compofition,  now,  is  fometimes  effect¬ 
ed  by  art,  and  with  defign  ;  at  others,* it  happens  accidentally,  and  without 
being  forefeen,  and  fo  comes  to  be  reduced  among  other  chemical  obferva- 
tions.  And  from  thefe  two  fountains  have  there  rifen  a  vaft  quantity  of 
Menfiruums  which  have  been  defcribed  by  the  Chemifts.  Thus,  for  inftance, 
if  volatile  Alcali’s  are  united  with  fixed  ones,  then  the  volatile,  by  the  adtion 
of  the  Fire,  are  always  rendered  ftronger,  harder,  and  more  volatile  ;  whilft, 
on  the  other  hand,  the  fixed  attracting  the  Acid,  perhaps,  from  the  vola¬ 
tile,  as  likewife  the  Oil,  and  Earth,  become  always  differently  compounded, 
and  have  not  the  fame  efficacy  they  had  before.  Fixed  Alcali’s,  mixed  with 
native,  vegetable  Acids,  produce  a  wonderful  compound  Salt,  which  is  foft, 
aperient,  and  diuretic  :  This  we  fee  in  Omphacium ,  or  Juice  of  Lemons,  or  the 
like,  mixed  with  a  proper  proportion  of  Salt  of  Wormwood  ;  for  the  Salt  arifing 
hence  has  very  different  folvent  powers  from  what  the  Principles  have  from 
which  it  is  made,  or  than  any  other  Salts  have.  If  you  mix  volatile  Al¬ 
cali’s  with  thefe  Acids,  you  have  then  another  compound  Salt,  as  different  as 
poffible  from  the  former  with  the  fixed  ones.  If  you  rightly  combine  fixed  Al¬ 
cali’s  with  pure,  fermented,  vegetable  Acids,  you  procure,  after  many  fur- 
prizing  Phenomena ,  a  faturated  Salt,  which  is  volatile,  foft,  penetrating,  fa- 
ponacious,  melts  eafily  in  the  Fire,  and  poffefifes  very  extraordinary  vertues. 

Here  the  Vinegar  returns  into  its  proper  Matrix ,  Salt  of  Tartar,  and  im¬ 
pregnates  it  with  its  own  peculiar  Acid,  which  was  acetofe  ;  for  the  Chemifts 
call  Vinegar  fluid  Tartar;  and  hence  they  have  given  to  this  Salt  the  name 
of  regenerated  Tartar.  Others  have  called  the  Mixture  prepared  in  this 
manner  ( Acetum  radicatum)  radicated  Vinegar  ;  as  it  appeared  to  return  into  its 
proper  (Radix)  Root.  And  having  myfelf  often  experienced  the  beautiful 
effedt  of  this  Salt,  both  in  the  animal,  vegetable,  and  foffil  Kingdom,  I  have 
been  in  doubt,  whether  this  is  not  in  reality  the  Sal  Tartari  Volatilis  of  Hel- 
mont,  which  the  author  fo  highly  extoll’d  for  its  vertues.  Be  this  as  it  will,.. 
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this  I  can  fafely  affirm,  that  in  the  whole  clafs  of  Menftruums  there  is  fcarce- 
ly  one  that  deferves  examination,  and  application,  better  than  this  does.  This 
I  could  make  appear  by  an  infinite  number  of  examples  ;  but  let  one  fuffice. 
That  noble  Gum,  Myrrh,  cannot,  without  a  vaft  deal  of  difficulty,  be  fo 
dififolved  by  Alcali’s,  or  Acids,  as  to  be  rendered  fubtil  enough  to  penetrate  into 
our  Veins,  if  it  is  taken  into  the  ftomach but  if  you  digeft  it  according  to  art 
with  this  Salt,  it  melts,  and  in  an  inimitable  manner  difiolves  into  a  thick, 
homogeneous,  medicinal  Mafs.  This  Salt,  if  it  is  made  very  accurately,  will 
very  intimately  unite  with  Alcohol  of  Wine,  and  thus  yield  a  Menjlruum,  which 
no  perfon  will  repent  making,  though  it  cods  him  a  great  deal  of  pains.  Hence, 
therefore,  we  fee  how  much  home  or  the  more  modern  Chemifts  are  in  the  wrong, 
who,  making  Alcali’s  and  Acids  the  grand  principles  of  Bodies,  affert,  that 
thefe  can’t  be  mixed  together  with  any  propriety,  nor  without  adting  contrary 
to  true  chemical  knowledge,  intimating,  that  by  this  means  the  noble  vertues  of 
the  Alcali’s  are  deftroyed  by  the  Acid,  and  what  remains  is  of  no  efficacy,  as 
Zwelfer  in  his  works  fo  often  inculcates.  But  thefe  Gentlemen  may  know, 
that  if  the  pureft  Alcali  of  Tartar  is  united,  according  to  art,  with  the  vola¬ 
tile  Acid  of  Tartar  converted  into  Vinegar  by  a  double  fermentation,  then 
the  Alcali,  and  its  proper  vertue,  being  deftroyed,  as  well  as  the  Acid  of  the 
Vinegar,  and  its  proper  vertue,  there  arifes  a  new  neutral  Salt,  the  efficacy  of 
which  is  much  more  excellent  than  that  of  either  the  Alcali,  or  the  Acid. 
And  when  a  pure  volatile  Alcali  is  Accurately  combin’d  with  a  very  pure, 
ftrong  Spirit  of  Wine  Vinegar,  fo  that  you  nicely  obtain  the  very  point  of 
faturation,  you  have  then  a  limpid  Liquor,  very  little  Salt,  without  any  re¬ 
markable  acrimony  or  fmell,  confiderably  volatile,  and  compounded  of  the 
lighted:  Alcali  and  Acid.  And  this  poffeffes  a  very  peculiar,  diflfolving  pow¬ 
er,  which  in  vain  you  will  feek  any  where  elfe  ;  for  it  is  capable  of  penetrat¬ 
ing  into  almoft  all  kinds  of  Bodies,  and  refolving  them  without  any  great 
apparent  agitation.  Hence  the  Phyficians  have  valued  this  Water  exceedingly 
for  removing  difeafes  of  the  eyes  and  ears,  arifing  from  any  preternatural  con¬ 
cretions.  And  for  the  fame  reafon,  among  all  the  fecrets  for  difcuffing,  and 
refolving  glandular  tumours,  nothing  hardly  is  found  more  efficacious  than  fo¬ 
mentations  with  putrified  Urine  and  Vinegar,  if  the  part  is  firft  well  rubb’d, 
and  they  are  then  applied  *i0t.  From  thefe  obfervations,  now,  we  may  like- 
wife  underftand,  what  will  be  the  confequence  of  combining  fixed  or  volatile 
Alcali’s  with  fermenting  Acids  *,  for  at  firft  they  will  caufe  a  fudden  effervef- 
cence,  then  put  a  flop  to  the  fermentation  that  was  begun,  and  produce 
Salts,  very  much  refembling  thofe  that  have  been  defcribed.  And  the  fame 
kind  of  Salts  are  produced,  likewife,  by  mixing  Alcali’s  with  thofe  Acids 
that  are  feparated  from  Vegetables,  whilft  they  are  burning,  or  with  thofe  that 
are  drawn  from  them  by  diftillation.  But  if  you  combine  fixed  Alcali’s  with 
the  native  Acid  of  Foffils,  there  then  again  arife  new  Salts,  but  thofe  vaft- 
ly  different  too  from  one  another.  If,  for  inftance,  you  diffolve  the  pureft 
Alum  in  clean  Water,  and  heat  it,  and  drop  into  it  hot  Oil  of  Tartar  per 
Deliquium ,  ’till  it  is  perfectly  faturated,  they  will  precipitate  a  chalky  Calx, 
and  the  limpid  Liquor  fvvimming  at  top,  and  confifting  of  the  native  Acid  of 
the  Alum  attracted  into  the  Alcali,  being  defecated,  and  filtred,  will  yield  a 
Salt  like  Tartarus  Vitriolatus ,  but  free  from  any  fufpicion  of  a  metalline  taint, 
whofe  vertues  are  excellent  in  Chemiftry  as  a  Menjlruum ,  and  are  very  effi- 
4  cacious 
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cacious  in  medicine.  In  the  fame  manner,  if  you  take  either  the  white,  blue, 
or  green  Vitriol,  and  diffolve  it  in  four  times  its  weight  of  Water,  filter  it, 
and  drop  into  it  hot,  a  fixed,  hot  Alcali,  till  you  come  to  the  point  of  fa- 
turation,  you  will  thus  again  have  a  compound  Salt  ariling  from  the  Alcali, 
attracting  into  it  the  Acid  which  had  corroded  the  Copper,  or  Iron,  in  the 
Mines:  So  that  here  again  you  have  a  natural,  vitriolated  Tartar,  which 
differs  from  the  common,  in  this  particular,  that  its  Acid  has  not  been  ex- 
pofed  to  fo  ftrong  a  Fire,  and  hence  has  more  beautifully  retained  its  natu¬ 
ral  vertues:  And  befides,  it  will  more  perfectly  depofit  its  metalline  parts, 
except  it  be  the  true  Calcanthum  of  Copper,  for  then,  indeed,  part  of  the  Me¬ 
tal  remaining  in  the  folution,  will  difcover  itfelf  in  the  Salt,  by  a  blue  co¬ 
lour.  But  farther,  whenever  you  intimately  mix  a  fixed  Alcali  with  any 
true  Sulphur,  then  the  Mil  Acid  is  attracted  into  the  fixed  Alcali,  and  if 
nothing  elfe  prevented  it,  there  would  be  produced  a  Salt  like  the  former  : 
But  we  find,  however,  that  it  is  in  fome  meafure  of  another  nature,  as  ap¬ 
pears  from  the  faline  Spicula  that  are  formed  from  it.  And  this  feems  to 
happen,  becaufe  the  pinguious,  oily  Matter,  which  is  mixed  with  the  Sul¬ 
phur,  unites  itfelf  with  the  fixed  Alcali,  as  well  as  the  acid  does,  and  thus 
prevents  the  pure  faline  parts  concreting  together,  and  by  its  interpofition 
forms  a  decompound  Salt,  of  a  very  different  fmell,  tafte,  and  efficacy.  From 
what  has  been  faid,  then,  it  appears  what  will  be  the  confequence  of  mixing 
Vitriolic,  or  Alum  Waters,  or  their  infpifiated,  pinguious  Refiduum*  by  whac 
name  foever  diftinguiffied,  with  thefe  fixed  Alcali’s  ;  for  by  this  neans  the 
metalline  and  terreftrial  part,  which  thefe  contained  in  them,  will  be  feparated, 
and  the  folvent  Acid  will  unite  with  the  Alcali  into  a  vitriolated  Tartar,  whofe  dif- 
folving  Power  will  be  fingular,  and  different  from  that  of  all  other  Salts:  This 
the  application  of  it  to  Metals,  Semi-metals,  Sulphurs,  and  other  foffil  Glebes 
generally  evinces.  And  it  commonly  too  retains  its  vertues  longer  without 
alteration,  than  any  other  compound  Salt  ;  for  it  has  its  Acid  more  flrongly 
combined  with  a  very  fixed  Alcali,  into  an  exceeding  fixed  Salt :  Nor  is  there 
any  known  Acid  in  Nature,  which,  if  poured  upon  vitriolated  Tartar,  is  able 
to  difiodge  the  Acid  that  is  united  with  it,  though  the  native  Acid  of  Vi¬ 
triol  expels  the  Acids  from  all  other  compound  Salts,  as  has  already  appear¬ 
ed.  But  on  the  other  Hand,  if  with  native,  foffil  Acids  you  mix  pure,  vo¬ 
latile,  alcaline  Salts,  there  then  arife  particular  kinds  of  Sal- Ammoniac  \  and  as 
thefe  are  compounded  of  a  foffil  Acid,  and  a  volatile  Alcali,  perhaps,  for 
diftin&ion  fake,  they  may  be,  not  improperly,  called  Semi-volatile,  vitriolated 
Tartars.  And  thefe,  likewife,  deferve  to  be  well  confidered  by  the  Chemifts 
among  their  Menjlruums ,  on  account  of  their  remarkable  diffolving  power  \ 
and  by  the  Phyficians  for  their  noble  efficacy  in  opening,  attenuating,  refolv- 
ing,  and  ftimulating.  What  then  will  be  the  effedf  of  mixing  common  Sal- 
Ammoniac  with  Vitriols,  and  then  expofing  them  to  the  Fire  ?  Why,  the 
Acid  of  the  Vitriol  being  attracted  into  the  alcaline  part  of  the  Sal-Ammo¬ 
niac  will  expell  thence  the  acid  Spirit  of  the  other  part  of  the  Sal-Ammoniac , 
render  it  volatile,  and  feparate  it,  and  then  from  the  conjunction  of 
the  Add  of  the  Vitriol,  and  the  Alcali  of  the  Sal-Ammoniac ,  there  will  be 
produced  a  femi-volatile,  vitriolated  Tartar,  fuch  as  was  juft  now  defcribed, 
and  the  remainder  will  be  a  metalline  Mafs,  which  exifting  before  in  the 
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Vitriol,  is  now  precipitated  from  it,  and  feparated  in  the  Form  of  j Faces,  or, 
being  again  corroded  by  the  Spirit  of  the  Salt,  produces  a  new  kind  of  dif- 
folved  Metal.  Hence,  then,  you  have  a  true  method  of  judging  what  will 
be  the  confequence  of  combining  fixed  or  volatile  Alcali’s,  with  all  native, 
fofiil  Acids,  though  thefe  often  lie  very  clofely  concealed  in  Metals,  Earths, 
Oils,  and  other  Salts  *,  for  the  effedt  will  be  always  the  fame,  and  for  this 
reafon  may  be  foretold.  And,  indeed,  thefe  Experiments  are  fo  certain,  and 
hence  fo  entertaining,  that  they  cannot  be  recommended  too  much  ;  efpecially 
if  we  confider  at  the  fame  time,  that  they  are  of  excellent  fervice  both  to 
Chemiftry  and  Phyfic. 

But  before  we  quit  this  doflrine  of  Menftruums ,  it  is  necefiary  we  fhould 
take  likewife  into  confideration  thofe  Menftruums  which  are  produced  by 
the  combination  of  fixed  Alcali’s  with  the  fofiil  Acid  procured  by  Fire.  A 
pure,  fixed  Alcali,  therefore,  when  it  is  perfedly  faturated  with  the  Acid  of 
Sea-Salt,  Fountain  Salt,  or  Sal-Gem ,  gives  a  regenerated  Salt,  which  refem- 
bles  true  Sea-Salt  in  almoft  every  quality.  If  it  is  faturated  with  Spirit  of 
Nitre,  it  forms  a  Salt  that  in  almoft  every  character  refembles  Nitre.  If  it  is 
properly  united  with  the  Acid  of  Alum,  burning  Sulphur,  or  Vitriol,  it  makes 
the  Tartarus  Vitriolatus  before  defcribed.  On  the  other  Hand,  when  a 
pure  volatile  Alcali  is  in  the  fame  manner  combin’d  with  Spirit  of  Sea-Salt, 
Sal-Gem ,  or  Fountain  Salt,  there  then  arifes  the  genuine  common  Sal-Ammoniac. 
If  it  is  united  with  Spirit  of  Nitre,  or  Aqua  Fortis ,  it  produces  a  femi-volatile 
Nitre.  If  with  the  acid  Spirit  of  Alum,  burning  Sulphur,  or  Vitriol,  it  gives 
a  femi-volatile,  vitriolated  Tartar,  the  fame  which  we  above  defcribed.  Thefe 
things  then  evidently  inform  the  Chemift,  how  many,  and  what  furprizing 
actions  may  be  often  excited  in  Menftruums ,  purely  from  mixing  and  uniting 
certain  Bodies  together,  and  then  expofing  them  to  the  Fire,  as  a  common 
moving  caufe ;  for  it’s  incredible,  what  a  prodigious  alteration  often  arifes 
from  the  accidental  or  defigned  addition,  but  of  one  fingle  Body.  And  yet  with¬ 
out  an  accurate  knowledge  of  all  thefe  things,  the  chemical  Dodtrine  of  Men- 
ftruums  will  never  be  compleat.  The  Experiments  I  have  made  to  inform  my- 
felf  in  this  matter  have  given  me  a  great  deal  of  Pleafure,  as  it  does  now  to 
communicate  the  fuccefs  of  them  to  you.  But  there  ftill  remain  to  be  con- 
fidered  the  adtions  of  thofe  Menftruums  where  pure  fimple  Salts  are  united 
with  others.  But  this,  from  what  has  been  already  laid  down,  is  almoft 
evident  of  itfelf.  If  a  pure  Alcali  is  united  with  Sea-Salt  diftolved  in  Water, 
the  Brine  grows  turbid,  an  Earth  is  precipitated,  and  the  Salt  then  properly 
procured  by  chryftallization,  is  a  pure  Sea-Salt.  A  fixed  Alcali  put  into  a 
Lixivium  of  Nitre,  makes  it  turbid  and  whitifh,  precipitates  an  Earth,  and 
produces  the  moft  pure  Nitre  we  know  of.  The  fame  mixed  with  the  Brine 
of  Sal-Ammoniac  attracts  its  Acid,  by  this  means  fets  free  its  Alcali,  expells  it, 
and  at  the  bottom  produces  a  pure,  fixed  Sea-Salt,  the  volatile  Alcali  being 
difiipated  into  the  Air.  A  pure,  volatile  Alcali  put  into  a  Brine  of  Sea-Salt, 
makes  it  turbid,  depurates  the  Salt,  and  then  flies  off.  If  it  is  mixed  with 
diflolved  Nitre,  it  does  the  fame,  and  purifies  the  Nitre.  If  you  put  it  into 
Sal-Ammoniac  well  diluted  with  Water,  it  effects  the  fame  depuration  there 
likewife,  but  it  does  not  at  all  alter  the  nature  of  the  Sal-Ammoniac ,  which 
continues  exadlly  of  the  fame  vertue  it  was  before.  Vegetable  Acids  mixed 
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with  Sea  Salt,  Nitre,  and  Sal-Ammoniac ,  make  but  little  alteration  in  them. 
And  the  fame  Acid?,  fermented,  or  rendered  purer  by  diftillation,  mixed  with 
the  lame  Salts,  don’t  change  them  a  great  deal.  What  alterations  are  pro¬ 
duced  in  Menjlruums  by  the  artificial  mixture  of  foflil  Acids,  with  the  Salts 
juft  mentioned,  I  gave  you  before,  when  I  treated  of  thofe  Acids  and  thefe 
native  Salts.  In  a  very  few  Words,  therefore,  I  juft  repeat,  that  in  Alum 
and  Vitriol  calcined  to  a  drynefs,  there  remains  a  good  deal  of  a  fixed  Acid, 
which  is  exceeding  ftrong,  and  has  this  peculiar  property,  that  when  it  is 
rendered  a£live  by  the  Fire,  it  will  expel!  all  other  Acids  from  any  Bodies 
that  were  dilfolved  by  thofe  Acids,  provided  thofe  Bodies  are  of  fuch  a  na¬ 
ture,  that  they  may  be  diftolved  by  this  Acid  of  Alum,  Vitriol,  and  Sul¬ 
phur  *,  and  by  this  means  it  produces  very  particular  eftedls,  as  a  Solvent. 
Give  me  leave  to  illuftrate  this  by  an  Example.  Take  Vitriol  calcined 
ro  a  drynefs,  rub  it  with  Sea  Salt,  and  put  them  together  into  a  Retort, 
and  with  a  Fire  gradually  increafed  to  the  greateft  degree,  diftill  them,  and 
there  will  rife  a  pure  Spirit  of  Sea  Salt:  For  the  Acid  of  the  Colcothar  be¬ 
ing  fuperiour,  expells  the  volatile  Acid  of  the  Sea  Salt,  takes  pofleflion  of  the 
other  fixed  part  of  this  Salt,  and  from  thefe  two  concreted  together,  produces 
a  kind  of  Sal  Mirabilis  Glauberi ,  but  which,  at  the  fame  time,  contains  the 
metalline  Faces  that  were  in  the  Vitriol.  But  this,  indeed,  I  explained  to  you 
before.  Again,  if  you  take  Mercury,  and  rub  it  with  calcined  Vitriol,  ’till 
it  is  thoroughly  divided,  and  then  to  this  Mixture  add  decrepitated  Sea  Sale, 
and  put  this  Compound  into  a  Glafs  Cucurbit,  and  very  gradually  urge 
it  with  a  fand  heat,  then  the  Acid  of  the  Vitriol  converts  the  Acid  of  the 
Sea  Salt  into  a  Spirit,  which  being  agitated  and  heated,  diftblves  the  Mercu¬ 
ry*.  as  ufual,  and  then  carries  it  up  in  form  of  a  pure  Mercurius  Sublimatus ; 
which  is  nothing  elfe  but  the  very  pure  Spirit  of  the  Sea  Salt,  attracted  into 
the  Mercury,  and  united  with  it  into  a  homogeneous,  vitriolic,  mercurial  Mafs. 
But  there  are  an  infinite  number  of  effects,  and  thofe  very  furprizing  ones  too, 
that  may  be  underftood  from  thefe  principles  in  the  Hiftory  of  Menjlruums. 
Hence,  from  Alum,  or  Vitriol,  calcined,  and  mixed  with  Nitre,  is  diftilled 
Aqua  Fortis ,  in  which  there  is  nothing  of  the  Acid  of  the  Vitriol,  but  which 
is  pure  Spirit  of  Nitre.  If  they  are  treated  in  the  fame  manner  with  Sea  Salt, 
you  have  a  Spirit  of  Salt.  If  with  Nitre  and  Sea  Salt  together,  in  diftilla¬ 
tion  there  arifes  an  Aqua  Regia.  Hence,  if  Nitre  and  Colcothar  are  expofed 
to  an  open  Fire  in  a  Crucible,  the  Acid  of  the  Nitre  is  diflipated,  and  there 
remains  a  kind  of  Nitrum  Vitriolatum.  And  Sea  Salt  calcined  in  this  manner, 
leaves  a  kind  of  Sal  Mirabilis  Glauberi .  But  it  will  be  more  entertaining  to 
70U,  from  the  principles  I  have  laid  down,  to  carry  thefe  Experiments  farther 
yourfelves,  than  if  I  fhould  lay  them  before  you  too  particularly.  I  have  but 
one  thing  more,  therefore,  to  add,  and  that  is,  that  by  combining  Salts  with 
Salts  in  any  manner  whatfoever,  there  always  arife  new  Salts,  and  new  Men - 
ftruums.  By  this  means,  therefore,  the  Chemical  Science  is  continually  advanced ; 
and  hence  now,  appearances  perpetually  offer  themfelves  to  our  obfervation, 
which  are  very  agreeable,  promote  the  kngwledge  of  natural  Philofophy,  and 
often  furnifh  us  with  new  and  very  ufeful  difeoveries. 

Butin  the  laft  place,  there  arife  new  Menjlruums ,  likewife,  and  thofe  of  different 
vertues,  from  the  combination  of  various  Menjlruums  with  one  another  ;  And 

Qjq  q  here 


481 


482 


Elements  of  Chemistry,  Part  II. 

here  there  is  room  for  infinite  application  ;  as  there  is  alfo  in  reducing  of  any 
fort  of  Menjiruum  to  its  greateft  purity ;  and  the  attenuating  any  one  into  the 
leaft  Particles,  which  it  is  poflible  either  for  art  or  nature  to  reduce  it  to:  For 
in  thefe  three  particulars  feem  to  have  confifted  the  peculiar  and  excellent  know¬ 
ledge  of  the  top  Mafters  of  the  Art.  But  it’s  impofiible  to  deliver  here  what 
might  be  faid  upon  this  Head  :  Let  one  Example  fuffice.  I  want,  for  in- 
ftance,  the  pureft,  ftrongeft,  and  moft  fubtil,  vegetable  Acid.  Take,  then, 
the  belt  Verdegreafe,  which  is  Copper  finely  corroded  by  a  fermenting,  ex¬ 
haling  Acid,  and  pour  upon  it  twenty  times  as  much  of  the  ltrongeft  Spirit  of 
Vinegar  that  can  be  procured  by  diftillation  :  Digeft  thefe,  that  the  Verdegreafe 
may  be  difiolved  into  a  very  green  Liquor,  which  depurate  accurately  by  let¬ 
ting  it  {land  quiet,  and  filtering  it,  and  then  with  a  gentle  Fire  infpiflate  it  till 
a  pellicle  is  formed  on  the  furface:  Then  let  it  be  fet  by  in  a  quiet  place,  and 
it  will  fhoot  into  Chryftals,  like  Emeralds,  confiding  of  the  Acid  of  the 
Vinegar,  and  the  corroded  lubftance  of  the  Copper.  Decant  the  Liquor,  col¬ 
led:  the  Copper  Glebules,  and  infpiffate  the  Liquor  again  to  a  pellicle.  Take 
out  again  the  new-formed  Chryftals,  and  proceed  in  this  manner,  ’till  no  more 
Chryftals  appear.  If  you  then  dry  this  Copper  Mould,  thus  faturated  with 
the  Acid,  very  gently  with  a  moderate  warmth  of  the  Air,  and  then  very 
gradually  urge  it  in  a  glafs  Retort,  you  will  have  an  incorruptible,  vege¬ 
table  Acid,  exceeding  ftrong,  nor  affeded  with  any  metalline  taint  from  the 
Copper.  If  you  attempt  this  with  Lead,  Tin,  or  Iron,  it  will  never  fucceed: 
Copper  only  anfwers  the  end,  by  attrading  the  Acid,  feparating  it  from  its 
Water,  and  returning  it  back  again,  without  any  alteration  ;  whereas  the  others 
attrad  it  indeed,  and  feparate  it,  but  never  part  with  it  again  pure.  As  from 
malt  Liquor,  now,  fermented  Manna,  Honey,  Sugar,  Cyder,  and  Perry, 
fuch  Vinegar  may  be  prepared,  from  thefe,  Jikewife,  by  the  help  of  Copper, 
may  be  procured  fuch  a  ftrong  Acid.  Hence  Zwelfer  talfely  imagined,  that 
he  was  in  poflfeftion  of  the  famous  Alcaheft,  for  which  he  was  fharply  handled 
by  the  fhrewd  Tachenius ,  who  ftrenuoufiy  infifted  upon  it,  that  it  was  nothing 
but  ftrong  Vinegar.  But  there  are  infinite  numbers  of  Menjtruums  that  may 
be  ftill  found  out :  And  hence  almoft  every  Artift  boafts  of  fome  particular 
Arcanum ;  nay,  and  indeed  is  able  generally  by  the  afiiftance  of  it,  to  do 
fomething  more  than  any  body  elfe  can  poffibly  do,  who  is  not  acquainted 
with  it.  But  here,  it’s  true,  the  ufefulnefs  of  the  difcovery  is  often  not  fo 
much  to  be  extoll’d,  as  the  vanity  of  the  pofleflor  of  the  fecret  is  to  be  blamed  5 
as  no  body  who  is  expert  in  the  art  will  ever  be  at  a  Jofs  to  find  out  new  Men¬ 
jtruums ,  if  after  that  he  has  by  his  art  prepared  Bodies,  he  will  but  apply 
them  to  others.  And  hence,  perhaps,  the  Solvents  proper  to  every  kind 
cf  Body,  and  therefore  to  the  human  Calculus ,  might  by  this  time  have  been 
difcovered,  if  the  Chemifts  had  but  applied  all  their  Liquors  to  this  Stone, 
as  there  are  often  effects  produced  in  this  manner,  which  could  not  poflibly  be 
forefeen :  Thus,  if  a  perfon  was  acquainted  with  all  Menjtruums  whatever  but 
Spirit  of  Bread,  the  efficacy  of  that  in  diffolving  many  Bodies  would  appear 
to  him  quite  incredible.  But  by  mixing  one  Menjiruum  with  another,  there 
often  arife  new  ones,  and  thofe  too  very  beautiful.  Thus,  for  inftance,  ‘Tar¬ 
tarus  regenerate ,  if  it  is  rightly  prepared,  may  be  intimately  united  with  the 
pureft  Alcohol  of  Wine  >  and  then  you  have  a  vegetable  Menjiruum  compofed 
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of  a  vegetable  Alcali,  Acid,  and  Sulphur,  exceeding  fubtil,  and  very  clofely 
combined  together;  and  hence  it  is  of  mighty  efficacy,  made  ufe  of  either  as 
a  Menjiruum ,  or  a  Medicine.  Again,  if  the  pureft,  moft  faturated,  alcaline 
Spirit  is  united  with  the  pureft  Alcohol,  it  becomes  the  Offa  Helmontiana , 
and  makes  a  noble  Menjiruum.  This  very  nicely  diffolves  diftilled,  vegetable 
Oils,  and  hence  ariles  a  Menjiruum  confiding  of  a  genuine  Sulphur  and  Al¬ 
cali,  concerning  which  one  may  doubt,  whether  there  is  any  thing  more  ex¬ 
cellent,  either  in  Medicine  or  Chemiftry.  In  the  fame  manner,  if  the  bed; 

Spirit  of  Nitre  is  perfectly  faturated  with  an  alcaline  Spirit  of  Sal-Am?noniacy 
we  obtain  an  almoft  volatile  Salt  of  Nitre  ;  and  hence  may  be  prepared  that 
fo  much  wifhed  for  volatile  Nitre,  which  whether  or  no  it  anfwers  the  great 
Expectations  formed  of  it,  may  then  be  eafily  tried  by  Experiments.  In  the 
cultivating  and  improving  of  thefe  ftudies  fome  Chemifcs  have  employed  an 
Age,  and  have  thought  the  pleafures  that  arofe  upon  their  new  difcoveries  a 
fufficient  recompenfe  for  all  their  labour.  And  let  me  advife  you,  Gentlemen, 
to  apply  yourfelves  to  thefe  inquiries,  noting  down  whatever  new  you  meet 
with,  that  thus,  from  a  fufficient  number  of  Obfervations  collected  together, 
you  may,  at  lad,  with  caution,  be  able  to  draw  fome  Rules  that  ffiall  be  of  a 
more  general  nature. 

The  dodlrine  of  Menjlruums ,  then,  being  thus  difpatched,  let  us  proceed  Corollaries, 
to  deduce  fome  Corollaries  from  what  has  been  delivered.  Fir  ft,  then,  it  is 
not  yet  certain,  whether  any  Menjiruum  has  fuch  an  innate  power,  that  it  is 
able  to  adt  upon  its  folvend  objedt  without  the  leaft  affiftance  of  Fire.  Nor,  in¬ 
deed,  is  it  poffible  to  make  any  Experiment  that  ffiall  be  able  to  determine  this, 
as  in  every  place  there  is  Fire,  and  that  a  pretty  deal  too,  from  which  it  cannot 
poflibly  be  freed.  Nay,  in  fadt,  almoft  all  the  Menjlruums  that  we  are  atprefent 
acquainted  with,  if  they  are  quickned  with  a  certain  degree  of  Fleat,  perform 
their  Solution  fo  much  the  better.  2.  Menftruums  fcarcely  become  efficacious, 

’till  they  are  reduced  to  a  fluid  form,  or  one  very  near  it.  And  this,  Fire, 

Air,  Water,  and  Atttition,  in  particular,  bring  about  ;  which  four  caufes  like- 
wile  generally  excite  Menjlruums  into  adlion,  though  before  they  lay  quiet.  3. 

Some  Menjlruums  feem  to  have  a  power  implanted  in  them,  by  the  efficacy  of 
which  they  produce  a  motion,  depending  only  upon  the  nearnefs  of  the  Bo¬ 
dies  to  which  this  motion  relates.  If  a  very  good  Loadflone,  lufpended  by  a 
Thread  and  at  reft  with  refpedl  to  its  poles  and  thofe  of  the  World,  fhould 
be  abfolutely  without  motion,  one  would  be  led  to  think,  that  it  had  no  adtive 
power:  But  if  in  the  very  greateft  degree  of  cold,  a  piece  of  Iron,  or  another 
Loadftone  ffiould  be  brought  within  the  fphere  of  its  adlivity,  there  would  im¬ 
mediately  be  generated  a  motion  in  them  both,  which  would  laft  till  they 
came  into  contadl,  and  then  being  joined  together,  they  would  both  be  at 
reft.  This  power,  therefore,  fpontaneoufly,  and  without  the  affiftance  of  any 
lenfible  Fire,  generates  motion,  not  feeming  to  be  excited  by  motion, 
itfelf.  In  the  fame  manner,  the  beft  Spirit  of  Nitre,  though  it’s  kept  clofe 
flopp’d  up,  wili  for  years  continue  to  emit  a  red  Fume,  which  hanging  over 
the  furface,  keeps  in  continual  motion,  and  rifes  out  of  the  mouth  of  the 
^eflfel  as  foon  as  ever  you  take  out  the  Stopper.  The  fame  thing  is  true,  like- 
wife,  in  an  alcaline  Spirit  of  Sal-Ammoniac ,  which,  as  far  as  I  have  been  able 
to  obferve,  is  never  at  reft.  And  as  for  that  Spirit  which  is  diftilled  from  Sal- 
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Ammoniac ,  with  Quick-Lime,  that  is  ftill  much  more  agile.  Such  Bodies, 
therefore,  both  excite  and  preferve  motion  in  a  wonderful  manner.  That 
fuch  Vapours,  now,  may  be  perpetually  floating  about  in  the  fubterraneous 
parts  of  the  Earth,  ’till  they  light  on  fome  certain  Bodies,  in  which  being 
afterwards  fixed,  and  united,  they  form  variety  of  compound  Bodies  there, 
who  will  deny  ?  In  all  thefe  cafes,  however,  this  muff  be  confidered,  that  even 
in  the  greatefl  degree  of  Cold,  the  Air  is  in  a  conftant  ofcillatory  motion, 
which  is  often  the  caufe  by  which  thofe  motions  are  likewife  excited.  By 
this  motion,  now,  proper  to  Menftruums ,  and  arifing  from  them,  folutions  are 
often  brought  about  immediately,  which  could  not  be  effected  by  the  great¬ 
efl  degree  of  motion  excited  by  any  other  caufe.  If  you  have  a  mind  to 
fee  an  inflance  of  this,  take  only  a  piece  of  Englijb  Chalk  ;  let  it  be  calcin’d 
in  the  intenfeft  Fire,  nay,  even  Tfchernhauferi* s  Focus ,  and  it  will  fcarceiy  be 
altered  in  this  vaft  motion  ;  expofe  it  to  the  hotteft,  coldefl,  calmell,  or 
mod  fiormy  Air,  and  it  will  remain  juft  the  fame;  keep  it  ever  fo  long  in 
boiling  Water,  it  will  not  be  difiolved  ;  boil  it  .  in  a  lixivium  of  Salt  of 
Tartar,  and  it  will  ftill  be  chalk  :  And  yet  put  it  only  into  cold  Vinegar, 
and  it  will  diflolve  and  difappear.  Hence,  therefore,  it  is  evident,  what  a 
prodigious  difference  there  is  between  that  motion  which  is  excited  by  the 
reciprocal  adtion  of  the  Menjlritum ,  and  Solvend,  and  that  which  is  produced 
by  Fire,  Air,  Water,  and  Impulfe.  4.  That  which  we  cal!  acrimony,  there¬ 
fore,  in  a  Menjlruum ,  becaufe  it  corrodes  our  Body,  and  gives  us  pain,  does 
not  render  fuch  a  Menjlruum  fit  to  diflolve  other  Bodies:  This  we  fee  evi¬ 
dently  in  Oil  of  Vitriol,  Spirit  of  Nitre,  Spirit  of  Salt,  and  Aqua  Regia,  which 
though  they  inftantly  confume  any  part  of  us,  are  not  capable  of  diflolving 
Wax,  and  Sulphur,  which  are  fo  eafily  difiolved  by  our  Humours.  5.  Many 
Menftruums  cannot  naturally  diflolve  certain  Bodies  ;  and  yet  if  thefe  Bodies 
are  fir  ft  difiolved  in  fome  other  Menjlruum,  they  will  then  be  difpofed  to  be 
difiolved  in  thofe  very  Menftruums,  which  before  they  abfolutely  refilled. 
Boil,  for  inftance,  common  Sulphur  in  Alcohol,  as  long  as  you  pleafe,  and  it 
will  no  more  diflolve  in  it,  than  a  Stone  will  in  Water  ;  but  melt  this  Sulphur 
with  Salt  of  Tartar,  and  it  becomes  a  redifh  brown  Mafs,  and  then  pour 
Water  upon  this,  even  in  the  cold,  and  the  Sulphur  will  be  very  readily 
and  intimately  difiolved :  Boil  Powder  of  Antimony  in  Alcohol,  and  it  has  no 
effedtupon  it  ;  but  boil  the  fame  in  an  alcaline  Salt  difiolved  per  Deliquiu?n,t\\\  it 
becomes  a  dry  Mafs,  and  then  pour  Alcohol  upon  it,  and  you  wili  foon  have 
a  golden  Tincture..  And,  indeed,  fuch  a  well- managed,  fuccefiive  applica¬ 
tion  of  different  Menftruums  to  Bodies,  the  greatefl  Mafters  in  the  Art  have 
laid  fo  much  ftrefs  upon,  that  Boyle ,  Homberg ,  and  Tachenius  have  told  us,  that 
even  Metals  themfelves  may  by  this  means  be  intimately  refolved  into  their  two 
conrtituent  Principles,  a  fixing  Sulphur,  and  a  regenerated  Mercury.  For  they 
aflert,  that  if  Silver  is  difiolved  in  Spirit  of  Nitre,  and  then  digefted  for  a 
long  time  in  a  pure,  fixed  Alcali,  and  afterwards  fublimed  a  good  many  times 
with  Sal-Ammoniac ,  it  will  at  laft  yield  a  fluid  Mercury  ;  and  at  the  fame  time 
they  call  thefe,  refufeitating  Salts.  Thus  Acids  procure  an  entrance  for  fixed 
Alcali’s  into  the  inmoft  parts  of  Metals;  and  then  the  fixed  Alcali’s  affift  the 
volatile,  alcaline  Salts  to  penetrate  them,  which  otherwife  they  had  not  been 
able  to  effedt.  This  is  what  thefe  Gentlemen  afiiire  us.  If  you  afk  me  whether 
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I  believe  that  Metals  may  thus,  by  the  afliftance  of  Salts,  be  reduced  to 
Mercury?  I  can’t  tell  what  to  fay  to  it.  For  my  own  part,  I  frankly  con- 
fefs,  I  have  taken  a  great  deal  of  pains  upon  this  head,  but  have  never  yet 
been  able  to  effedl  any  fuch  thing  :  Confcious,  however,  of  my  own  inferiour 
abilities,  I  would  by  no  means  go  about  to  detract  from  the  capacity  or  cre¬ 
dit  of  others.  6.  Some  Menjiruums  diflolve  certain  Bodies,  which  before  the 
Experiment  was  made,  feem’d  the  leaft  in  the  World  fitted  for  fuch  a  fo- 
lution,  whether  you  regard  either  the  Menjiruums,  or  the  folvend  Bodies.  Thus, 
for  inflance,  the  tenacious,  vifcid,  native  Turpentine  becomes  fo  penetrating  in 
the  human  Body,  that  in  a  very  fhort  time  it  gives  a  violet  fmell  to  the  Urine, 
changes  its  colour,  and  heats  the  whole  Body  ;  if  it  is  mixed  with  Oils,  it 
diffolves  them  ;  as  it  does  perfedlly  Refins  in  a  fmall  degree  of  Heat,  tho* 
they  diflolve  with  fo  much  difficulty:  And  ic  has  the  fame  effedt,  likewife, 
upon  Gum-Refms,  which  can  fcarcely  be  diflfolved  by  any  other  method  ;  as 
Gum-Copal,  and  others.  But  what  muft  we  think,  again,  of  the  Yolk  of 
an  Egg  ?  If  one  may  be  allowed  to  fpeak  by  analogy,  it  is  the  Placenta 
of  the  Chicken,  an  organical  Machine,  whofe  infinitely  fubtil  ftrudture  eludes  the 
moft  acute,  microfcopical  obfervation,  and  the  moft  curious  anatomical  inqui¬ 
ry.  Is  it  not  a  vifcid,  tenacious,  unadlive  Subftance,  without  Smell,  tafte, 
or  any  the  leaf:  degree  of  Acrimony  ?  And  yet  if  this  is  rubbed  in  a  gen¬ 
tle  Heat,  according  to  art,  with  any  gummy,  oily,  refinous,  or  balfamic  Sub- 
fiances  whatever,  it  does  more  than  can  be  effedted  by  any  other  Menjiruum ; 
for  it  deftroys  their  vifcidity,  and  renders  them  diffoluble  in  Water,  and  Spi¬ 
rits,  and  very  eafily  mifcible  with  the  animal  juices.  Here  then  we  muft  al¬ 
low,  that  Nature  furnifhes  us  with  a  Menjiruum ,  that  can  fcarcely  be  equalPd 
by  any  produdtion  of  the  profoundeft  Art.  The  very  bitter,  yellow  Bile  too 
of  any  found  Animal,  Fifties  in  particular,  that  have  no  Lungs,  and  are  vo¬ 
racious,  have  almoft  the  fame  effiedt  upon  balfamic,  gummy,  refinous,  tena¬ 
cious,  teribinthenaceous,  vifcid  Subftances,  which  they  happily  diflolve  by  be¬ 
ing  gently  mixed  with  them.  Manna,  Honey,  and  Sugar,  with  warmch  and 
rubbing  do  the  fame.  I  might  here  take  notice,  likewife,  of  the  White  of 
an  Egg  :  When  this  is  hardened  by  boiling,  well  feparated  from  the  Yolk,  and 
diftilled  in  a  Balneo  Maries,  it  yields  a  clear  Water,  that  has  no  confiderable 
Smell,  or  Tafte,  is  neither  faline,  acid,  or  alcalious,  and  yet  whofe  efficacy 
is  fo  great  and  peculiar  upon  Metals,  that  both  Paracelfus  and  Van  Helmont 
agreed,  that  this  alone  was  proper  for  the  preparation  of  their  medicated  Mer¬ 
cury,  of  fuch  excellent  vertues.  And  if  you  take  the  hard  White  of  an  Egg, 
put  it  in  a  clean  Vefiel,  and  in  a  Cellar  expofe  it  to  the  Air,  you  will  have 
from  it  a  very  infipid  Liquor,  which,  if  ic  was  offered  one,  one  would  take  to 
be  pure  Water;  and  yet  this  Water  will  penecrate  Myrrh,  which  is  fo  hard 
to  bediffolved,  in  fuch  a  manner,  that  it  will  be  better  relolved  by  this,  than 
by  any  other  Menjiruum  whatfoever.  To  perfons,  now,  not  acquainted  with 
thefe  things,  there  is  nothing  feems  more  furprizing,  than  that  Bodies  fhould 
be  diflblved  by  the  very  fofteft  Menjiruums ,  which  are  affedted  by  fcarcely  any 
other.  7.  I  aflert,  therefore,  that  neither  acidity,  a  lixivious  acrimony,  or  fa- 
line  difpofition  appearing  phyfically  to  be  prefenc  in  any  Menjiruums ,  does 
ever  demonftrate,  a  -priori,  that  fuch  a  Menjiruum  will  diflolve  any  given 
Body  ;  but  this  certainty  muft  always  depend  upon  fome  Experiment,  by  which 
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it  has  appeared  that  this  Solution  will  happen,  if  this  Menjiruum  and  that  Body 
are  mixed  together.  For  if  fimple  Sulphur  is  put  into  any  known  Acid  what¬ 
ever,  from  the  mi  Id  eft  to  the  ftrongeft,  even  tho’  it  is  a  (lifted  by  Fire,  the 
Sulphur  will  remain  unaltered  as  Sand  in  Water.  So  Spirit  of  Nitre,  howfo- 
ever  it  adts  upon  other  Metals,  has  no  effedt  upon  Gold.  It  is  idle,  there¬ 
fore,  to  fay  in  general,  that  Acids  diffolve  Metals;  for  this  or  that  Acid  only, 
difiolve  fuch  and  fuch  particular  Metals.  If  a  Perfon,  after  he  had  in  many 
inftances  experienced  the  corroding  quality  of  the  ftrongeft  cauftic  Alcali, 
fhould  hence  begin  to  believe  that  this  power  would  extend  itfelf  to  all  other 
Bodies  ;  how  much  would  he  be  deceived,  when  he  faw  plainly  that  Mercury, 
Gold,  and  Silver,  buffered  nothing  from  this  Solvent.  And  the  fame  thing  we 
oblerve  holds  good  in  Salts:  For  if  Silver  is  boiled  with  Salt  of  Tartar  it  grows 
white,  tho’  it  does  not  do  fo  at  all  if  it  is  boiled  with  Sea-falt.  We  muft  not  there¬ 
fore,  pretend  to  fay,  that  Alcaii’s,  Acids,  or  faline  Bodies,  are  folvents  in  general, 
but  only  in  a  limited  fenfe,  with  refpedt  to  their  particular  objedts:  If  we  of¬ 
fer  to  proceed  any  farther,  the  nature  of  the  thing  is  againft  us.  8.  On  the 
other  hand,  a  prudent  Chemift  would  not  prefently  conclude,  from  feeing  any 
Body  difiolved,  that  the  caufc  of  this  Solution,  was  an  acid,  alcalious,  or  faline 
Body,  if  there  were  not  fome  other  circumftances,  that  might  more  certainly 
determine  it.  And  yet  this  error,  the  modern  Chemifts  have  often  fallen  into, 
who,  being  too  prone  to  run  into  generals,  have  from  any  obferved  Solution 
prefently  imagined,  that  they  knew  the  Solvent.  But  fuppofe,  now,  that  in  a 
given  cafe,  a  Perfon  was  fure  that  Gold  was  there  difiolved  into  its  fmalleft  Par¬ 
ticles,  and  at  the  fame  time  knew  perfectly  well  that  Gold  is  not  difloluble  by 
any  known  Salt  except  Sea-falt,  and  what  is  produced  from  it:  Yet  even  here, 
one  cou’d  not  certainly  conclude,  that  becaule  Gold  was  here  difiolved,  there¬ 
fore  Sea-falt  was  the  Solvent;  for  if  the  pureft  Mercury  is  rubbed  upon  the 
cleaned  Gold,  it  will  penetrate,  corrupt,  and  dilTolve  it.  In  all  nature,  now, 
we  don’t  know  any  Body,  that  is  lefs  acid,  alcalious,  or  faline  than  Mercury  ; 
no  Body  in  which  there  is  lefs  Acrimony  than  in  this,  as  it  gives  no  pain,  tho’  it 
is  applied  to  the  Eye,  or  the  bare  Nerves:  And  yet  this  we  lee  diflolves  Gold, 
which  Sea-falt  excepted,  refifts  every  acid,  alcalious,  faline,  acrid  Body  that  we 
are  acquainted  with.  9.  But  I  afiert  farther,  which  is  ft  ill  a  greater  paradox, 
that  all  that  phyfical  Power,  which  we  generally  call  corrofion,  or  corroding 
Acrimony,  is,  abfolutely  confidered,  nothing  at  all,  but  relative  only  between 
particular  corrodents  and  corrodends,  and  not  between  every  corrodent  and  all 
other  Bodies  :  Hence,  if  a  Perfon,  after  he  had,  in  an  infinite  number  of  in¬ 
ftances,  experienced  the  corrofive  Acrimony  of  AquaFortis  upon  Animals,  Ve¬ 
getables,  and  Folds,  fhou’d  thence  haftily  conclude,  that  therefore  this  very 
corrofive  Liquid  wou’d  much  eafier  corrode  any  Bodies  that  were  fofier,  he 
wou’d  foon  find  himfelf  miftaken  by  putting  into  it  the  fofteft  Wax,  or  the 
brittleft  Sulphur.  10.  Nor,  on  the  contrary,  will  it  at  all  follow,  that  becaufe 
any  particular  Body  is  very  foft,  with  regard  to  our  fenfes,  nor  corrodes  andre- 
folves  the  Animal  Fibres,  it  has  not,  therefore,  a  difiolving  Power  :  For  a  Per¬ 
fon,  without  any  inconvenience,  might  take  a  confiderable  quantity  of  fweet 
Oil  of  Olives;  and  yet  Sulphur,  which  refifts  every  corroding  Acid,  may  foon 
be  entirely  diftolved  in  it  ;  as  may  Wax  likewife,  which  corrofive  Acids  do  not 
affedt.  Even  melted  Wax,  which  is  fo  foft  and  unadtive,  is  faid  to  extradl  a 
2  \  Colour 
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Colour  from  Coral,  gently  indeed,  but  very  efficacioufly;  and  yet  the  fame 
Coral  would  bear  the  extreme  violence  of  the  Fire  for  a  long  time,  without 
being  altered  ;  nor  be  affeCted  by  any  Alcali’s.  This  no-body  could  eafily 
have  believed  apriori ,  but  mutt  firft  be  convinced  of  the  truth  of  it  by  particu¬ 
lar  Experiments.  Thofe  Bodies,  therefore,  which  appear  to  us  to  be  exceed¬ 
ing  hard,  and  are  found  to  be  fo  in  the  Fire,  do  not  hence,  in  order  to  their 
Solution,  require  Solvents  which  have  given  any  proofs  of  their  being  very  acrid. 
And  hence,  upon  thefe  principles,  it  won’t  feem  impolfible  to  be  found  out  in 
Art  or  Nature,  a  Solvent  that  fhall  be  fuited  to  any  given  Body  fcarcely  dif- 
foluble  by  any  thing  elfe,  which  Menjlruum  at  the  fame  time  fhall  not  be  able  to 
corrode  other  Bodies,  that  are  much  weaker  and  fofter.And  the  only  way  here, 
if  one  would  do  any  good,  is  fuccefiively  to  apply  all  the  Menjlruums  we  know 
of,  to  the  Body  whole  Solvent  we  want  to  difcover:  For  very  often  that  which 
feems  moft  unfit  for  the  purpofe,  anfwers  it  better  than  any  other  whatfoever. 
Confider,  for  inftance,  the  Stone  in  the  Bladder,  and  Cancers.  Thefe  we  have 
not  hitherto  been  able  to  cure  ;  but  yet  we  ought  by  no  means  to  defpair  of 
finding  out  a  Remedy,  which  may  be  able  to  dififolve  the  Stone  without  hurt¬ 
ing  the  Bladder,  which  from  what  has  been  faid,  we  fee  wou’d  not  neceflarily 
follow.  Spirit  of  Rye-bread,  has  a  wonderful  power  of  dififolving  almoft  any 
Stones,  and  yet  does  not  by  any  corrofive  quality  hurt  the  human  Body.  The 
Water  drawn  from  the  hard  Whites  of  Eggs,  may  be  dropp’d  into  the  Eye 
without  any  pain  ;  and  yet  with  regard  to  many  things,  has  a  dififolving  ver- 
tue.  ii.  Moft  Menjlruums*  at  the  very  fame  time  that  they  dillolve,  and  change 
their  objects,  are  perfectly  likewife  changed  by  them,  fo  that  the  aCtion  be¬ 
tween  them  is  reciprocal.  This  appears  to  be  true  in  almoft  all  Menjlruums. 
Water,  Alcohol,  and  Mercury,  indeed,  are  Ids  altered  than  others,  but  thofe 
likewife  are  changed  by  degrees.  For  tho*  the  Alchemifts  fay  that  the  pureft 
Mercury  never  fuffers  any  alteration  *,  yet  this  by  the  admixture  of  other  Bo¬ 
dies  is  altered  by  concretion  :  And  as  that  itfelf  is  often  rendered  impure  by 
other  Bodies,  it  muft  then  be  in  fome  meafure  altered  by  them  ;  even  when  by 
tranfmutation  it  is  converted  into  Metals.  12.  It  is  a  very  great  miftake  to 
imagine,  that  all  Menjlruums  will  conftantly  perform  their  Solutions  lb  much  the 
more  efficacioufly,  as  they  are  more  depurated,  and  reduced  to  their  greateft 
degree  of  ftrength  ;  for  very  often  their  vertue  decreafes  in  proportion  to  their 
ftrengthand  fimplicity.  If  you  want,  for  inftance,  a  Vitriol  of  Lead,  and  for 
this  purpofe  diflblve  it  in  Aqua  Fortis ,  you  will  always  find  the  Solution  more 
difficult  in  very  ftrong  Spirit  of  Nitre,  than  if  it  is  diluted  with  a  fufficient 
quantity  of  Water.  The  fame  is  true  in  Iron,  which  difTolves  in  Oil  of  Vitriol 
mixed  with  four  times  its  weight  of  Water,  whereas  if  it  is  thrown  into  the  pureft 
Oil  of  Vitriol,  the  Mafs  in  an  inftant  becomes  almoft  immoveable.  Hence 
the  pureft  Alcohol  coagulates  a  great  many  things  which  common  Spirit  of 
Wine  dilutes  and  diftblves  :  This  appears  evident  in  human  Blood,  which  is 
coagulated  by  the  former,  but  diluted  by  the  latter.  Hence  the  greateft  fim¬ 
plicity  of  a  Menjlruum ,  or  its  utmoft  perfection  in  its  kind,  does  not  always  in- 
creafe  its  diflolving  power  upon  particular  Bodies.  But  on  the  other  hand,  it 
is  true  likewife,  that  if  the  fame  Menjlruum  is  applied  to  other  Bodies,  it  often 
requires  the  exaCteft  purity  to  be  able  to  aCt  upon  them  as  a  Solvent.  If  we 

want,  for  inftance,  to  dillolve  diftilled  Oils  accurately  in  Spirit  of  Wine,  it 
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muft  firft  be  reduced  to  the  pureft  Alcohol,  or  it  v/ill  have  na  c’ffcdt  at  all.  In 
the  fame  manner,  if  you  wou’d  diffolve  Amber  in  Spirit  of  Wine,  you  muft 
make  ufe  of  the  moft  redtify’d  Alcohol  pofiible.  So  that  here  again  wc  can’c 
pretend  to  pronounce  abfolutely  of  Menjiruums ,  whether  they  are  required  pure, 
or  diluted,  to  induce  fuch  and  fuch  changes  upon  Bodies,  unlefs  it  has  been 
firft  precisely  determined  by  Experiment.  13.  But  in  this  Dodtrine  of  Men- 
ftruums ,  there  is  nothing  more  remarkable,  chan  that  in  Solutions  performed  by 
them  upon  their  objedt,  there  often  arifes  a  new  power  in  Nature,  which  nei¬ 
ther  exifted  in  the  Menjiruum ,  or  Solvend,  before  the  Solution,  but  depends 
intirely  upon  this  union  of  them  together.  A  Child,  forinftance,  may  without 
any  inconvenience,  take  3  grains  of  Crude  Mercury,  and  fo  it  may  7  or  8 
grains  of  Spirit  of  Sea-falt  ;  and  yet  when  from  thefe  prepared  together,  you 
have  4  grains  of  Mercurius  Jublirnatus  corrcfivus,  if  the  Child  fhould  take  this, 
it  would  prove  a  moft  violent  Poifon.  So  one  may  fafely  give  a  Child  30 
grains  of  Crude  Antimony  powdered,  and  as  many  of  Nitre  properly  diluted  ; 
but  if  thefe  are  reduced  to  a  Powder,  mixed  together,  and  then  feton  fire,  you 
have  in  an  inftant  a  Crocus  Metallorum ,  of  which  no-body  wou’d  give  a  Child 
6  grains,  that  did  not  defign  to  deftroy  it.  I  wiftt,  therefore,  the  Chemifts 
wou’d  hence  be  cautioned  for  the  future,  not  to  believe  that  the  produdtions 
of  their  Solutions  are  always  good  Medicines,  or  at  leaft  not  hurtful  to  the  hu¬ 
man  Body,  becaufe  the  Simples  which  produced  the  Compound  had  medicinal 
vertues,  or  elfe  were  innocent.  Certainly,  the  greateft  mifcarriages  that  have 
happened  in  the  Art,  and  have  often  brought  it  under  fuch  difgrace,  haverifen 
from  this  precipitancy  of  the  Artifts.  And,  indeed,  nothing  has  ever  more 
furprized  me,  than  to  fee  the  unlimited  liberty  that  both  the  Chemifts  and 
Phyficians  have  taken  in  determining  the  medicinal  vertues  of  every  Body 
which  they  have  by  their  Art  prepared.  Examine  Bafil  Valentine  only,  in  his 
Currus  Triumph  alls  Antimonii ,  and  you  will  fee  a  flagrant  inftance  of  it.  For 
my  own  part,  I  have  often  thought  with  myfelf,  that  a  Carpenter,  Mafon,  or  any 
other  handicraft,  might  as  well  cry  up  every  thing  in  their  way,  as  thefe  Per- 
fons  do  in  theirs.  But  you.  Gentlemen,  who  will  make  truth,  and  the  good  of 
mankind  your  ftudy,  will  always  remember,  that  this  itch  of  commending 
every  thing  muft  be  prudently  reftrained  j  and  that  if  you  fhou’d  meet  with 
any  new  thing  that  you  have  a  mind  to  make  trial  of,  it  is  proper  to  begin 
with  a  very  gentle  dofe,  and  proceed  gradually,  carefully  attending  to  every 
effect  it  produces  :  And  if  it  is  made  ufe  of  with  this  caution,  the  Dodtrine  of 
Menjtruums  will  open  a  way  to  the  underftanding  the  moft  excellent  things  that 
belong  to  the  Art.  For  if  you  examine  the  Clajfes  we  have  defcribed,  and 
the  Objects  that  properly  belong  to  every  one  of  them,  and  confider  carefully 
the  true  marks  afligned,  you  may  then  at  length  make  ufe  of  this  Dodlrine  in 
fuch  a  manner,  as  to  be  able,  as  much  as  poflible,  to  determine  a  priori ,  what 
will  happen  upon  the  application  of  one  Body  to  another:  But  here,  however, 
you  will  continually  meet  with  new  appearances  which  you  were  not  acquainted 
with  before.  As  far  as  I  have  been  able  to  let  you  into  the  Knowledge  of 
thefe  things,  I  have  done  it  with  pleafure,  and  muft  now  pafs  on  to  fomething 
elfe,  viz.  the  conflderation  of 
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The  miverfal  Menjlruum  or  Alcahejl. 

Whoever,  therefore,  carefully  confiders  what  has  been  hitherto  delivered, 
will  eafily  believe,  that  all  chemical  folutions  of  Bodies,  except  a  few  pure¬ 
ly  mechanical  ones,  are  the  effed  only  of  attraction,  and  repulfion,  be¬ 
tween  the  Particles  of  the  Menjlruum  and  thofe  of  the  Body  diffolved  j  hence, 
therefore,  that  all  the  adion  here  depends  upon  the  relation  betwixt  thefe 
two  ;  and  of  confequence,  that  according  to  the  known  rules  of  art  there 
cannot  be  affigned  any  Body,  either  natural,  or  artificial,  which,  without 
any  diftindion,  would  difiolve  all  Bodies  whatsoever  :  Nay,  and  farther, 
that  it  is  impofiible  to  deliver  any  phyfical  method,  by  which  the  refolu- 
tion  of  all  Bodies  promifcuoufly  may  be  obtained.  Neverthelefs,  after  Van 
Helmont  the  Father  had  published  his  Writings,  there  was  a  report  went 
about  in  the  Chemical  World,  of  a  fecret,  univerfal  Menjlruum ,  which  Para- 
celfus  was  faid  to  have  pofieffed,  and  which  he,  according  to  his  manner  of 
writing,  called  the  Alcahejl.  If  any  fuch  thing,  now,  as  Helmont  folemnly 
fwears,  was  ever  known  to  any  mortal,  it  certainly  ought  to  be  looked  up¬ 
on  as  the  moft  excellent  favour,  that  the  Divine  Being  ever  indulged  Man¬ 
kind  with,  either  in  the  Chemical,  or  any  other  Art.  This,  without  difpute, 
would  be  vaftly  more  valuable  than  any  Philofopher’s  Stone,  and  much  more 
to  be  wilhed  for,  as  by  the  help  of  it  might  eafily  be  obtained  the  mod 
certain  means  both  of  Health  and  Riches.  This,  with  a  great  deal  of  rea- 
fon,  was  the  opinion  of  Mr.  Boyle,  who  yet,  after  an  infinite  deal  of  Pains,  and 
with  all  the  fkill  that  he  by  this  means  acquired,  was  never  able  to  come  at  the 
difcovery  of  it,  nay,  upon  the  bed  foundation,  fcarcely  believed,  that  there 
ever,  in  reality,  was  any  fuch  thing.  Defigning  Men,  however,  have  made 
a  handle  of  it  to  fatisfy  their  avarice,  by  impofing  upon  fuch  perfons  as 
they  found  fond  of  fuch  kind  o f  Arcana:  Prudent  Men  have  always  remained 
in  fufpence,  not  daring  abfolutely  to  pronounce  any  thing  in  it.  For  thefe 
reafons,  therefore,  I  was  willing  to  give  you  an  hidorical  account  of  this  Af¬ 
fair,  jud  as  it  is,  that  is  to  fay,  as  it  may  be  colle&ed  from  the  Writings  of  thofe 
Authors  who  alone  have  wrote  of  this  Menjlruum  \  that  thus  at  lead  we  may 
know  the  opinion  of  thofe  Perfons,  who  tell  us,  they  have  poffefied,  and 
made  ufe  of  this  Arcanum.  Every  thing,  however,  that  has  been  faid  upon 
this  head,  by  other  People,  has  been  borrowed  from  Helmont  alone  j  for  from 
what  Paracelfus  himfelf  wrote  of  the  Alcahejly  no  mortal  would  ever  have 
thought  of  any  fuch  thing,  had  not  Helmont  given  the  hint,  that  fuch  great 
myfteries  were  couched  under  this  uncommon  Word.  As  for  my  part,  I 
confefs  freely.  J  am  not  mafter  of  this  fecret  of  the  Fire  *,  and  therefore  I 
can  do  no  more  than  by  carefully  examining,  and  faithfully  comparing 
one  thing  with  another,  lay  before  you  what  is  to  be  found  in  thefe  Au¬ 
thors.  And  if  thefe  perfons  were  really  acquainted  with  any  fuch  thing,  and 
were  willing  that  one  who  dudied  their  Writings  attentively  Ihould  find  it 
out  *,  I  know  no  better  way  of  coming  at  it  than  what  I  have  propofed.  By  this 
means  a  perfon  who  is  difpoled  to  fetabout  this  grand  work,  may  know  what  Matter 
he  mud  make  ufe  of,  by  what  Indruments  he  mud  operate,  and  in  what  method 
he  mud  proceed,  that  fo  he  may  not  lofe  both  his  labour  and  his  money. 
And  it  will  farther,  too,  have  this  great  advantage,  that  it  will  fecure  us 
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from  being  impofed  upon  by  the  tricks  of  Impoftures,  whofe  boldnefs  and 
knavery  make  them  formidable,  but  who  don’t  know  themfelves  what  they 
pretend  to  ;  for  thefe  Fellows  may  be  eafily  detected  by  any  perfon  who  is 
acquainted  with  the  dodtrine  of  Paracelfus ,  and  Van  Helmont.  This  I  myfelf 
have  fometimes  found  excellent  ufe  in,  when  1  have  happened  to  have  to  do 
with  thefe  vain  pretenders.  Let  us,  therefore,  with  a  great  deal  of  caution, 
proceed. 

And  in  the  firft  place,  let  us  confider  the  name,  which  is  Alcaheji.  This 
word,  before  Paracelfus ,  no  body  ever  made  ufe  of,  no  not  even  among  the 
Chemifts.  And  even  he  himfelf,  as  far  as  I  have  been  able  to  difcover,  never 
ufed  it,  but  in  one  paffage,  which  you  have  in  his  Treatife  de  Viribus  Mem - 
brorum ,  Lib.  II.  C.  6.  where  there  are  thefe  words.  And  the  Liquor  of  the 
Alcaheji  is  exceeding  efficacious  in  the  Liver,,  to  comfort  and  ftrengthen  it ,  and 
to  preferve  it  from  a  Dropfy ,  and  all  the  Difeafes  that  have  their  rife  in  it.  And 
its  procefs  is,  to  be  refolved  after  Coagulation ,  and  coagulated  into  a  tranfmuted 
form.  Phis  appears  in  its  process  of  Coagulation  and  Refolution.  And  then  if  it 
overcomes  (fui  fimilej  that  which  is  like  it,  it  is  a  Medicine  for  the  Liver  above 
all  Medicines.  Nay,  though  it  were  con  fumed ,  it  would  fupply  the  place  of  an 
intire  Liver,  as  though  it  were  not  con  fumed.  All  you,  therefore,  that  make 
Phyfic  your  Study ,  ought  to  know  how  to  prepare  the  Alcaheji,  in  order  to  remove 
a  great  many  Difeafes  that  have  their  feat  in  the  Liver.  So  that  Paracelfus  ne¬ 
ver  made  ufe  of  this  word  but  twice,  and  that  only  in  this  place  •,  nor  is  there 
the  lealt  Mention  of  any  fuch  thing,  either  before  or  after,  as  I  informed  my¬ 
felf  by  a  careful  examination  of  all  his  works.  No  mortal,  therefore,  from 
what  he  faid  upon  this  head,  would  ever  have  thought  of  this  grand  fecret, 
had  not  Helmont  afterwards  added  his  interpretation. 

Secondly,  its  The  derivation,  therefore,  of  this  new  word,  thus  coined  by  Paracelfus,  was 
Etymology.  examjned  into.  And  upon  confidering,  that  it  was  ufuai  with  him  to  con¬ 
ceal  common  words  by  the  tranfpofition  of  their  letters,  it  was  imagined  that 
was  the  cafe  here  •,  though  fometimes  too  he  formed  ftrange  words  by  join¬ 
ing  the  beginnings  of  different  words  together.  Thus  when  he  would  have 
you  make  ufe  of  ( Tartarus )  Tartar  to  refolve  the  Saburra  in  the  Spleen,  he  fays, 
take  Sutratar.  L.  II.  de  Vir.  Mernbr.  C.  7.  And  again  when  for  difeafes  pro¬ 
per  to  the  Kidneys  he  prefcribes  Saffron,  which  from  its  golden  Colour  the 
Chemifts  called  Aroma  Philofophorum,  he  fays,  thefe  Diftempers  are  cured 
by  Aroph  L.  II.  de  Viribus  Mernbr.  C.  10.  Hence,  therefore,  fome  perfons  have 
thought,  that  Alcaheji  fignified  alcali  ejl.  Rolfinc.  Eph.  Germ.  D.  12.  Ann.  VI. 
VII.  p.  193  •,  Rulandus  in  his  Lexicon ;  and  hence  fuppofed  that  it  has  al¬ 
ways  an  Alcali  for  its  bafis,  which  is  then  faturated  with  a  proper  Acid. 
Others  have  been  of  opinion,  that  it  was  called  fo  quaji  Staltzgeijl  becaufe 
if  the  Alcaheji  is  the  fame  with  the  Cir culatum,  they  imagined  it  was  made 
from  Sea  Salt,  coagulated,  refolved,  and  coagulated  into  a  tranfmuted  form. 
But  again,  others  fufpedted,  that  it  was  called  Alcaheji ,  quafi  Algeijl ,  or  a  per¬ 
fectly  pure  fimple  Spirit:  This  they  thought  its  procefs  of  coagulation,  refo¬ 
lution,  and  coagulation,  feem’d  to  teach  us.  And  laftly,  there  is  Faber's  opi¬ 
nion,  who  fays,  it  is  a  pure,  mercurial,  metalline  Spirit,  which  is  fo  united 
with  its  own  proper  Body,  that  hence  two  become  one  Body,  that  is  infepa- 
rable,  and  indeftrudtible.  Eph .  Germ.  D.  11.  Ann,  8.  App.  III.  This,  then, 
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being  all  we  can  learn  from  the  etymology,  let  us  pafs  on  to  the  fynonomous 
terms,  and  fee  if  by  comparing  them  together  vve  can  get  any  farther  light 
into  it.  Paracelfus  himfelf  has  left  us  no  fynonomous  name,  but  Helmont 
has  a  great  many,  and  therefore  thefe  we  will  now  examine.  And  in  fhort 
we  have  no  other  afli  dance  befides  the  authority  of  Van  Helmont  alone, 
who  declares  that  the  very  fame  bottle  was  given  Iikewife  to  him. 

In  the  fird  place,  then,  he  calls  it  fimply,  Water  5  telling  us,  p.  88.  §  27.  Thirdly, the 
that  he  knew  a  Water  which  he  muft  not  difcover,  by  the  mediation  of  synonma'u 
which  all  Vegetables  might  be  tranfmuted  into  a  diftil lable  Liquor,  with¬ 
out  the  lead  Fceces  remaining  at  the  bottom  of  the  Veffel.  And  in  the  fame 
place  §  29.  he  fays  he  mixed  together  a  certain  Water ,  and  Coals  made 
from  Oak,  in  an  equal  quantity,  and  digeded  them  with  a  bath  heat  in  a 
Glafs  hermetically  lealed.  And  there  he  calls  the  fame  a  thick  Water ,  whilft 
he  writes  §  28,  that  in  the  fecond  Book  only  of  the  Maccabees ,  Chapter  the 
fird,  there  is  mention  made  of  a  thick  Water,  which  was  a  perpetual  Fire,  and 
perhaps  not  unlike  his  Water.  And  in  another  place  he  calls  it  a  folvent  Wa¬ 
ter,  as  p.  628,  where  he  fays,  the  Liquor  Alcahejl  is  an  immutable,  folvent 
Water.  But  he  came  dill  nearer  the  matter,  when  with  one  word  he  called 
it  (Ignis- Aqua)  Fire-Water ,  for  whild  p.  337.  §  3.  he  is  giving  an  allegori¬ 
cal  account  how  he  came  by  his  knowledge,  he  pretends  he  received  a  bottle 
in  which  there  was  Ignis- Aqua,  of  one  word  only,  a  name  perfectly  fimple, 
fingular,  indeclinable,  infeparable,  and  immortal.  And  again  he  calls  it  a 
Latex  reduced  to  its  lead  Atoms  poffible  in  nature,  p.  94.  §  28.  But  he 
very  frequently  calls  it  a  Liquor ,  p.  85.  §  6.  By  the  addition  of  the  Liquor 
Alcahejl  of  Paracelfus,  he  afferts,  that  all  Bodies  may  be  converted  into  Wa¬ 
ter,  p.  1 19.  §  89.  And  that  by  the  infernal  Fire,  which  is  the  Liquor  Al - 
cahejl  of  Paracelfus ,  may  be  known  how  much  any  Vegetable  contains  of  either 
Luminary,  p.  265.  §  ir.  p.  384.  §.  43.  p.  419,  628,  700.  §  23,  700,  §  2. 
p.  706.  §  10.  714.  §  27.  776.  §  11.  60.  And  he  calls  it,  Iikewife,  the  fol¬ 
vent  Liquor  p.  88.  §  29.  All  thefe  things,  therefore,  feem  to  intimate,  that 
this  Arcanum  was  of  a  moid,  liquid  form,  like  a  kind  of  a  Water.  In  ano¬ 
ther  place,  as  a  fynor.ornous  term,  he  makes  ufe  of  the  Fire  of  Hell  ;  for  he 
fays  exprefly,  §  28.  p.  119.  by  the  Fire  of  Hell,  which  is  the  Liquor  Alcahejl 
of  Paracelfus.  And  again,  p.  45,  15.  Original  Sand  redds  both  Art  and 
Nature,  nor  can  by  any  means  be  made  to  recede  from  its  condancy,  ex¬ 
cept  by  an  artificial,  infernal  Fire  alone,  in  which  artificial  Fire  Sand 
becomes  Salt.  If  Helmont ,  therefore,  in  this  appellation  has  followed  Para¬ 
celfus,  by  this  we  may  know  what  the  Alcahejl  was,  becaufe  Paracelfus  himfelf 
has  wrote  of  this  infernal  Fire :  But  of  this  by  and  by,  when  we  come  to 
fpeak  of  the  Alcahejl  itfelf.  Afterwards,  Helmont  fays,  this  is  a  mod  happy 
and  perfect  Salt,  which  has  arrived  to  the  uttnod  degree  of  purity  and  fub- 
tlety  that  Nature  is  capable  of.  §  24.  p.  384.  And  for  this  reafon,  he  leems 
to  call  it,  the  Ens  primum  Salium ,  p.  419;  the  Sal  Circulatus ,  and  the  Sal 
Circulatus  Paracelfi ,  §  11.  p.  43.  §  49.  p.  374  *,  the  Circulatum  majus.  Ibid. 

Sal  Circulatum,  p.  576.  Sal  Circulatus,  p.  628  *,  Sal  Circulatus  Paracelfi.  §  23. 
p.  700  ;  of  which  he  made  mention  in  his  Book  de  Renovatione  L?  Reflaura- 
tione.  If,  therefore,  Van  Helmont  has  adted  candidly  and  honedly  in  this 
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affair,  we  may  from  thefe  fynonomous  terms,  and  the  writings  of  Paracelfu 
make  an  attempt  towards  a  difcovery  of  this  wonderful  Menfiruum. 

But  before  we  proceed  to  this,  we  muff  in  the  fourth  place  confider  its 
origin.  Firft  then  it  is  never  found  fpontaneoufly  in  Nature  •,  for  here 
Nature  is  deficient,  §  12.  p.  56.  where  he  exprefly  afferts,  that  part  of 
Earth  may  be  homogeneoufly  reduced  into  Water  by  Art ;  but  ftrenuoufly 
denies,  at  the  fame  time,  that  this  can  ever  be  effected  by  Nature  alone, 
becaufe  in  Nature  the  agent  is  wanting  by  which  true  Earth  may  be  reduced 
into  Salt  and  Water.  Nor  is  this  produced  except  by  the  chemical  art,  which, 
alone  difcovers  a  Latex ,  which  cannot  be  tranfmuted,  being  reduced  to  the 
fmalleft  Atoms  that  are  pofiible  in  Nature.  §  27,  28.  p.  94.  Nor  is  this  to  be 
effected  by  vulgar  Chemiftry,  but  by  the  labour  of  Wifdom.  Ibid.  §  23. 
p.  700  ;  and  that,  as  he  exprefly  afferts,  as  its  ultimate  and  mod  perfect  pro¬ 
duction.  And  laftly,  he  fays,  Chemiftry,  as  its  moft  excellent  effeCt,  pre¬ 
pares  a  univerfal  Solvent.  §  65.  p.  387.  Nay,  and  in  the  whole  Art  there  is 
not  any  operation  more  difficult  than  the  preparation  of  the  Alcahefi  ;  nor  is 
there  in  the  whole  Art  any  thing  more  laborious.  Nor  can  the  knowledge 
of  this  Operation  be  acquired  either  by  reading,  or  meditation,  but  by  a 
fulnefs  of  fcience,  and  that  too  doubly  confirmed  ;  and  hence  very  few  are 
acquainted  with  it.  §  23.  p.  70c.  And  for  this  reafon  this  Liquor ,  whofe 
Operation  is  vaftly  tedious,  cannot  be  obtained  by  human  underftanding  ; 
For  though  a  perfon  fhould  have  fo  much  skill  in  the  Art  as  to  be  properly 
qualified  to  come  to  the  knowledge  of  it  j  yet  unlefs  the  Moft  High,  by  a 
fpecial  favour,  leads  him  to  it,  he  will  never  arrive  at  it;  for  he  muft  be 
chofen  by  a  particular  privilege,  whoever  becomes  Mafter  of  it,  §  27.  p.714. 
For  God  alone  is  the  difpenfer  of  it,  for  reafons  which  are  known  to  the 
Adepts,  §  2.  p.  704.  From  this  origin  of  it,  therefore,  thus  delivered  by 
Helmont ,  we  may  fee  how  much  they  are  miftaken,  who  idelly  imagine,  they 
fhall  be  able  to  prepare  it  with  a  little  trouble.  Thefe  vain  boafters  cer¬ 
tainly  thus  difcover  both  their  ignorance  and  their  difhonefty.  Nor  let  them 
impofe  upon  you,  by  pretending  to  more  things  of  the  fame  nature ;  for 
Helmont  abfolutely  refutes  every  thing  of  this  kind,  by  plainly  afferting,  that 
as  in  the  whole  compafs  of  nature  there  is  but  one  Fire  ( Vulcanus  Ardens) 
a  burning  Fire,  fo  there  cannot  be  but  one  Liquor,  which  will  diffolve  all 
Bodies  into  their  firft  Matter,  without  any  alteration  in  itfelf,  or  diminution  of 
its  ftrength ;  as  the  Adepts  know  and  teftify,  §  6.  p.  677,  678.  Being  fe- 
cured,  therefore,  by  this  doCtrine,  I  have  been  able  to  filence  many  illiterate 
perfons,  rich  in  promife  and  expectation,  and  fometimes  crafty  Foxes  too,  by 
only  asking  them  one  or  two  queftions,  by  their  anfwers  to  which  I  foon 
perceived  how  little  they  underftood  of  what  they  boafted  of. 

But  let  us  now  proceed  to  examine  into  the  ftupendous  vertues  that  are 
afcribed  co  this  wonderful,  and  almoft  tremendous  Arcanum.  This  Menfiruum 
s  then  can  efficacioufly  exert  its  diffolving  power  upon  all  fenflble  Bodies  what¬ 
ever,  whether  Simple  or  Compound,  Volatile  or  Fixed,  Solid  or  Liquid,  Ani¬ 
mal,  Vegetable,  or  Foflil ;  nay,  upon  Gold  and  Mercury  themfelves,  upon 
which  nothing  elfe  can  aft  to  their  intimate  parts.  Thus  hear  him  fpeaking 
himfelf.  {Nofir a  Mechanica)  Our  Mechanics  have  difcovered  to  me,  that  all  Bo¬ 
dies,  whether  rocky,  ftoney  Subftances,  or  Gems,  Flints,  Sand,  Mercafites, 
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Clay,  Earth,  Bricks,  Glafs,  Lime,  Sulphur,  &c.  may  be  tranfmuted  fnfo  an 
aftual  Salt,  ^equiponderant  to  the  Body  from  whence  it  is  procured:  And 
Vegetables,  Fleffi,  Bones,  Fiffi,  and  every  thing  like  them,  I  have  known  to 
be  reduced  by  it  into  their  three  mere  Principles :  Metals,  however,  on  ac¬ 
count  of  Anatic  Commixture  of  their  Seed,  and  Sand,  are  reduced  to[a  Salt  with 
a  great  deal  of  difficulty,  §  n.  p.  43.  For  Sand,  or  original  Earth,  refills 
both  Art  and  Nature,  nor  will  by  any  helps  of  Art  or  Nature  be  made  to  re¬ 
cede  from  its  primitive  conftancy :  But  under  the  power  of  the  Artificial  In- 
fernal  Fire  alone.  Sand  becomes  Salt,  and  at  laft  Water,  §.45.  p.  15.  Again, 
The  Alcahejl  of  Paracelfus ,  by  fubtilizing  them,  tranfmutes  all  natural  Bodies, 
§.  7.  p.  57.  And  in  another  place,  all  Bodies  are  eafily  reduced  to  Water  by 
the  application  of  the  Liquor  Alcahejl  of  Paracelfus ,  §,  6.  p.  85.  Even  thole 
that  otherwife  refufe  to  be  refolved  into  their  three  Elements,  Ibid.  By  the 
help  of  this  likewife,  all  Vegetables  are  commutable  into  a  Liquor,  which 
may  be  diltilled  without  any  Fceces  remaining  at  the  bottom  of  the  Glafs,  §.  27. 
p.  88  •,  even  oaken  Coal  itl'elf,  ibid.  §.  29.  For  one  and  the  fame  Liquor,  Al¬ 
cahejl  ^  perfectly  reduces  all  tangible  Bodies  in  the  Univerfe  to  their  firft  Life, 
§.  11.  p.  266  •,  even  all  Poifons  themfelves,  §.49.  p.  374.  And  which  difiblves 
every  thing  befides  itfelf,  as  warm  Water  dilfolves  Snow,  §.  24.  p.  380.  §.65. 
p.  387;  Oil  itfelf,  and  Spirit  of  Wine,  p.  576;  Cedar  Wood,  p.  63 4;  All 
kinds  of  Elixir  Proprietatis ,  63  y  ;  The  Ludus  likewife  of  Paracelfus ,  p.  700  j 
Mercury,  §.  10,  11.  p.  776  ;  Gold  itfelf,  §.  10.  p.  706,  which  cannot  by  any 
other  Solvent  whatever  be  radically  deftroyed  into  its  conftituent  Principles, 
as  it  is  much  eafier  to  make  Gold  out  of  what  was  not  Gold  before,  than  to 
produce  any  thing  from  Gold  which  fhall  not  be  Gold.  To  this  agree  all 
the  whole  Tribe  of  Adepts,  who  unanimoufly  aflert  the  truth  of  it. 

In  the  fixth  place,  let  us  confider  the  manner  in  which  the  Alcahejl  exerts 
its  power  upon  thefe  its  ObjeCts.  And  here  we  find  its  efficacy  is  always  ex¬ 
cited  by  Fire,  and  this  applied  only  in  a  gentle  degree,  whether  it  afts  in  di- 
geftion,  diftillation,  or  cohobation.  For  he  mixed  the  Alcahejl  with  Coal  made 
from  Oak  in  equal  parts,  and  digefted  them  for  three  days  in  a  Bath-heat,  in  a 
Glafs  hermetically  fealed,  and  the  Solution  was  then  compleated,  §.  29.  p.  88. 
The  Sal-Circulatum ,  by  digeftion  only,  reduces  every  fort  of  Oil,  and  Spirit 
of  W  ine,  into  a  prodigious  different  form,  from  what  they  were  in  before, 
p.  567.  If  the  Alcahejl  is  mixed  with  an  equal  weight  of  Cedar-wood  re¬ 
duced  to  fmall  pieces,  and  is  expofed  to  a  kindly  warmth  in  a  fealed  Glafs, 
the  whole  Wood  will,  in  a  week’s  time,  be  reduced  to  a  milky  Liquor,  p. 
634.  Sometimes  too,  the  work  is  done  by  one  fimple  diftillation  :  For  if  the 
Liquor  Alcahejl  is  diftilled  once  only  from  common  Mercury,  it  leaves  it  at  the 
bottom  coagulated,  and  pulverizable,  and  neither  increafed  nor  diminifhed  in 
its  weight,  p.  628  •,  which  is  effected  in  a  quarter  of  an  hour,  p.  776.  But 
fometimes  a  cohobation  is  necefiary,  in  order  to  accomplifh  your  defign.  For 
frequently,  when  Bodies  are  converted  into  a  Salt  of  the  fame  weight  they  were 
of  before,  they  muft  be  cohobated  fome  number  of  times  with  the  Sal-Circu- 
latus  of  Paracelfus ,  before  they  will  intirely  lofe  their  fixity,  §.  11.  p.  43  s 
which  happens  chiefly  in  Metals,  Gold  in  particular,  on  account  of  the  per¬ 
fectly  equable  commixture  of  its  Seed,  ibid.  On  the  other  hand,  if  by  one 
diftillation  only  it  is  drawn  off  from  the  Ludus>  or  Cevilla  of  Paracelfus ,  this 
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diftillation,  in  fo  fmall  a  fpace  as  that  of  two  hours,  it  converts  the  whole 
Stone  into  a  Salt  of  the  fame  weight.  As  for  any  other  manner  of  applying  this 
univerfal  Solvent,  I  can  find  none,  nor  does  it  appear  by  any  argument,  that 
a  greater  degree  of  Fire  is  necefiary  for  the  operation.  By  a  gentle  agitation  of 
its  parts  therefore,  excited  by  the  Fire,  it  is  capable  of  difiolving  all  Bodies. 
For  the  Alcahefi  itfelf  rifes  in  diftillation  with  the  fecond  degree  of  a  Sand-heat, 
§  29.  p.  88.  But  it  does  not  afcend  with  a  Bath-heat,  §.  29.  p.  88.  634. 

But  farther,  there  was  nothing  ever  obferved  in  all  Nature,  or  even  related, 
that  is  more  furprizing  than  the  phyfical  effedts  which  thefe  Authors-afcribe 
to  the  adtion  of  this  Menstruum  :  For  it  intirely  converts  the  whole  Body  of 
its  Objedt,  into  a  Matter  which  has  neither  gained  nor  loft  the  leaft  weight  du¬ 
ring  the  Operation  •,  and  this  tranfmuted  Matter  feems  always  to  be  liquid  or 
faline.  In  this  affair,  however,  there  is  fome  variety:  For  Mercury,  by  the 
adtion  of  the  Alcahefi ,  is  reduced  to  a  fixed  Powder,  which  is  pulverizable,  re- 
fifts  a  Wind- Fire,  and  remains  fixed  if  mixed  with  Lead.  §.  10,  11.  p.  776. 
Almoft  all  other  Bodies  are  converted  into  a  Salt  ^equiponderant  to  their 
former  Mafs,  §  11,  if.  p.  43.  §  12.  p.  56.  An  oaken  Coal  is  foon 
changed  into  two  diaphanous  Liquors,  which  differ  in  fituation  and  co¬ 
lour,  §  29.  p.  88.  Cedar-wood  is  converted  into  a  milky  Liquor  of  equal 
weight  with  it,  and  then  farther  into  a  twofold  Oil,  which  afterwards,  by 
fimple  digeftion,  are  changed  into  a  pure  Salt,  fo  that  it  may  be  mixed  with 
Water,  p.  634.  But  the  Ludns ,  or  Cevilla  of  Paracelfius ,  which  is  a  Stone 
found  at  the  bottom  of  the  Scheldt  near  Antwerp ,  is  within  the  fpace  of  two 
hours  only,  converted  by  a  gentle  diftillation  into  a  Salt  ^equiponderant  with  the 
concrete,  which  being  expofed  to  the  Air,  diffolves,  and  runs  into  a  Liquid, 
without  leaving  any  Faces  at  all,  §  23.  p.  700.  From  this  whole  account, 
then,  it  is  evident,  that  this  Solution  at  the  beginning  is  performed  after  diffe¬ 
rent  manners,  but  that  at  laft,  however,  it  reduces  all  Bodies  into  a  kind  of 
Salt  that  may  be  diflolved  in  Water,  Mercury  alone  excepted,  which  on  ac¬ 
count  of  its  perfedt  fimplicity,  which  renders  it  more  pure  than  Gold,  and 
exceeding  like  pure  Water,  refufes  to  be  converted  into  a  Salt;  and  hence  it 
radically  refills  all  divifion  poftible  to  be  effected,  either  by  Art  or  Nature, 
and  for  this  reafon  is  perfedtly  indeftrudtible,  §  8.  p.  55.  §  10.  p.  705.  ‘Thefe 
Bodies,  however,  after  they  are  by  the  help  of  the  Alcahefi  reduced  to  an 
equiponderating  Salt,  Hill  retain  their  proper  vertues,  which  depend  upon 
the  feminal  property  of  them,  and  which  therefore  are  peculiar  to  them,  and 
not  common  toothers.  This  very  remarkable  circumftance  is  deferibed,  §  7. 
p.  55.  where  he  fays,  the  Alcahefi  of  Paracelfius ,  by  fubtilizing  them,  tranf- 
mutes  all  Bodies  in  Nature  ;  for  Bodies,  when  they  are  reduced  to  their  utmoff: 
poftible  fubtility,  at  laft  pafs  into  another  fubftance,  with  a  retention  of  their 
feminal  Properties.  And  §  65.  p.  387.  By  the  univerfal  Solvent,  all  things 
return  back  to  their  Ens  primum ,  and  exhibit  their  native  qualities,  whence 
they  have  an  opportunity  of  acquiring  great  and  unlimited  powers.  But  more 
plainly  ft  ill,  §  6.  p.  677,  678.  while  he  afferts  that  this  Liquor  alone  diffolves 
all  Solids  into  their  firft  Matter,  without  any  diminution,  or  alteration  of  itfelf. 
And  therefore,  he  cries  out,  get  but  acquainted  with  this  homogeneous,  im¬ 
mutable  Solvent,  which  refolves  all  its  Objedts  into  their  firft  liquid  Matter, 
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and  then  you  will  be  able  to  look  into  the  intimate  effences  of  things,  and  ex¬ 
amine  their  qualities,  §  25.  p.  780.  By  this  means,  therefore,  all  thefe  Bodies 
are  converted  into  a  faline  volatile  Matter,  which  (till  retains  their  particular 
Spiritus  ReRor.  Hence  it  may  be  intimately  mixed  with  any  Humour  of  the 
human  Body,  with  that  circulate  through  all  its  Veffels,  and  in  its  whole  paf- 
fage  every  where  exert  thofe  powers  which  are  proper  to  it,  with  regard  to  our 
Body.  Thefe,  therefore,  they  called  Potables.  Hence,  then,  we  fee,  what 
the  Adepts  meant  by  potable  Gold,  and  how  vain  and  deceitful  the  boaft  of 
thofe  Perfons  is,  who  pretend  to  be  Mafters  of  it.  Gold,  when  it  is  corroded 
by  Acids,  will  ftill  give  you  again  its  adtual  Particles  of  Gold,  tho*  they 
then  lie  concealed  in  the  Acid  :  But  the  philofophical  potable  Gold,  is  a  faline 
Liquor  equiponderant  to  the  Gold,  without  any  MenRruum  whatever  united 
with  it,  being  only  the  pure  fimple  firft  Matter  of  the  Gold,  or  its  Ens  pri- 
mum.  See  in  particular  §  23.  p.  700.  Here,  therefore,  above  all,  it  is  parti¬ 
cularly  remarkable,  that  the  Alcaheft,  whilft  it  thus  diffolves,  never  mixes  it¬ 
felf  at  all  with  its  Solvend,  but  remains  perfectly  feparate  from  it.  Hence, 
therefore,  it  neither  increafes  nor  diminifhes  the  fubftance  of  the  Body  diflol- 
ved,  but  leaves  it  exadtly  the  fame  as  it  found  it.  This  you  evidently  fee, 
§  28.  p.  88.  where  he  fays,  thatthetwo  Liquors  of  thediffolved  oaken  Coal, 
which  were  different  in  Situation  and  Colour,  rofe  with  the  Warmth  of  the 
Bath,  whilft  the  folvent  Liquor  remained  at  bottom,  of  the  fame  weight  it  was 
before.  For  it  finds  no  Body  with  which  it  can  be  joined,  itfelf  being  too 
pure  and  fubtil,  and  reduced  to  its  leaft  Atoms,  and  hence  difdaining  all  fer¬ 
ments,  and  always  remaining  fingle,  §  27,  28.  p.  94.  Hence  it  adts  only  by 
an  external  adtion,  not  concreting  with  its  tranfmuted  Objedt,  as  the 

pureft  Fire  ufes  to  adt  upon  its  Objedt,  as  warm  Water  melts  Snow,  §  24. 
p,  380.  §6.  p.  677,  678.  For  this  Liquor  leaves  nothing  of  itfelf  mixed 

with  its  Solvend,  §  10,  11.  p.  776.  Hence,  therefore,  befidcs  others,  this 

Menjlruum  feems  to  have  two  excellent  advantages  above  all  others  :  In 

the  firft  place,  that  it  does  not  act  by  attradtion,  or  repulfion,  but  only  by  a 
mechanical  diftblving  Power,  contrary  to  all  others  that  we  are  acquainted 
with,  Fire,  perhaps,  alone  excepted  :  And  then,  fecondly,  that  it  always  pre- 
ferves  intire  the  native  Powers  of  its  Solvends,  and  yet  whilft  it  refolves  Poifons, 
it  deprives  them  of  their  violent  and  deadly  quality,  and  gives  them  the  moft 
excellent  medicinal  vertues,  by  reducing  them  to  their  Ens  primum,  %  49.  p. 
374.  which,  however,  it  muft  be  allowed,  is  very  difficult  to  comprehend. 
When  Bodies,  now,  are  by  the  help  of  the  Alcaheft  reduced  into  their  faline 
volatile  Ens  primum,  retaining  at  the  fame  time  all  their  feminal  qualities,  if  they 
are  then  urged  any  farther  by  the  adtion  of  this  Solvent,  they  are  perfedtly  de¬ 
prived  of  their  proper  feminal  vertue,  and  from  every  one,  how  different  foever, 
there  is  produced  the  fame  unadtive,  inodorous,  infipid,  fimple,  elementary 
Water  ;  fo  that  by  too  great  an  application  of  the  very  fame  1/Lenftruum , 
whatever  excellence  was  produced  before,  is  now  deftroy’d.  It  appears, 
therefore,  that  the  ultimate  matter  of  all  tangible  Subftances  is  Water,  upon 
which  the  Alcaheft  itfelf  can  adt  no  farther,  but  which  being  again  impregnated 
with  the  feminal  fecundity  of  any  Seed,  may  be  converted  again  into  any  new 
Bodies  whatever.  Hear  what  he  fays  himfelf !  Every  Body  is  tranfmuted  into  an 

adtual 
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adtual  Salt  ^equiponderant  to  the  Body  from  whence  it  is  made ;  and  this 
Salt  being  cohobated  fome  number  of  times  with  the  Sal-Circulatum  of  Para - 
celfus ,  lofes  intirely  all  its  fixity,  and  is  tranfmuted  into  a  Liquor,  which  itfelf 
likewife  at  laft  becomes  an  infipid  Water,  of  the  fame  weight  with  the  Salt 
from  which  it  proceeded,  §  n.  p.  43.  Original  Sand,  by  the  artificial  Infernal 
Fire  alone,  is  changed  into  a  Salt,  and  then  a  Water,  §  15.  p.  45.  And  I 
know  a  IVater  by  the  mediation  of  which,  all  Vegetables  are  converted  into  a 
diftillable  Juice,  which  rifes  without  leaving  any  faces  at  the  bottom  of  the  Glafs  ; 
and  which  Juice  being  diftilled  with  Alcali’s,  is  totally  reduced  into  an  infipid 
elementary  Water,  §  27.  p.  88.  An  oaken  Coal  turned  into  two  Liquors  by 
th z  Alcaheft,  and  then  mixed  with  a  little  Chalk  and  diftilled,  rifes  with  almoft 
its  former  weight,  and  has  all  the  qualities  of  Rain  Water,  §  29.  p.  88.  And 
then  they  all  become  fo  volatile,  that  they  rife  with  a  Bath-heat,  and  fly  off 
from  the  Alcaheft  which  remains  at  the  bottom,  §  29.  p.  88.  §  24.  p.  380. 

p.  634. 

Eghthiy, its  But  what  is  much  more  furprizing  than  all  the  reft,  is  in  the  eighth  place, 

mutability.  that  this  Menfiruum ,  whilft  it  operates  fo  wonderfully  upon  all  other  Bodies, 
is  not  in  the  leaft  leffened,  altered,  or  weakened  in  its  efficacy  by  any  of  them  : 
So  that  in  this  refpedt  again  it  refembles  Fire,  and  is  with  a  great  deal  of  rea- 
fon  compared  to  it.  By  a  very  expreflive  Phrafe,  therefore,  it  is  faid  to  adl, 
by  its  power  of  adting  upon  all  fublunary  Bodies,  without  reaction,  §  15. 
p.  45.  And  that  after  it  had  difiolved  the  oaken  Coal  in  fo  extraordinary  a 
manner,  the  folvent  Liquor  remained  at  the  bottom  of  its  former  weight 
and  ftrength,  §  29.  p.  88.  For  its  tranftnutation  is  defpaired  of,  as  it  cannot 
find  any  Body  worthy  enough  to  be  wedded  to,  and  is  Angle  with  regard  to 
every  commifcible  ferment,  to  which  it  might  be  in  fubjedtion:  And  hence  it 
cannot  die,  §  27,  28.  p.  54.  In  its  moft  perfedt  adtion,  therefore,  it  reduces 
every  tangible  Subftance  to  its  middle  life,  without  any  change  in  itfelf,  or  di¬ 
minution  of  its  ftrength,  §  n.  p.  265.  It  is  immutable,  therefore,  and  im¬ 
mortal,  §  3.  p.  377.  This  alone,  by  operating,  is  not  altered,  §  24.  p.  380. 
§  6.  p.  628.  634.  67 7,  678.  It  adts,  therefore,  without  any  re-adtion  of  the 
Patient,  or  depauperation  of  the  Agent,  §  27.  p.  704.  §  10,  11.  p.  77 6.  For 
this  Diffolvent  is  homogeneous  and  immutable,  §  25.  p.  78.  and  being  the  fame 
both  in  number,  weight  and  adtivity,  it  is  as  efficacious,  the  thoufandth  Opera¬ 
tion,  as  it  was  at  firft. 

Ninthly,  its  But  among  other  things  remarkable  in  this  Menftruum,  is,  in  the  ninth 

Volatility.  p]ace?  its  degree  of  Fixity  or  Volatility  in  the  Fire  :  And  this  again  is  exceed¬ 
ingly  furprizing.  For  after  it  has  rendered  all  Bodies,  the  moft  fixed  not  except¬ 
ed,  fo  volatile  that  they  will  rife  with  the  gentle  heat  of  a  Bath,  yet  itfelf  re¬ 
mains  fixed  at  the  bottom,  nor  afcends  with  them,  §  14.  p.  56.  §  27.  29.  p.  88. 
§  10.  p.  634.  700.  776.  In  the  mean  time,  however,  the  Alcaheft  itfelf  is  fo 
volatile,  that  it  rifes  in  diftillation  together  with  the  Bodies  it  has  diflfolved  in 
the  fecond  degree  of  a  Sand-heat,  §  29.  p.  88.  And  hence  it  may,  by  diftil¬ 
lation,  be  drawn  off*  from  common  Mercury,  which  it  fixes,  and  coagulates, 
p.  776.  628.  Hence,  therefore,  the  compafs  within  which  the  whole  power  of 
this  Alcaheft  exerts  itfelfj  is  accurately  determined. 
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In  the  tenth  and  laft  place,  before  we  quit  this  fubjeCh,  we  muft  obferve  Tenthly,  its 
to  you,  that  this  Solvent,  that  thus  remains  intire  in  all  its  Operations,  n0r  fubrai®cnt« 
is  ever  overcome,  or  fatigued  by  the  refiftance  it  meets  with  from  any  thing,  thing, 
does  yet  acknowledge  one  Body  in  Nature  with  which  it  may  be  fo  united, 
as  to  be  brought  into  Wedlock  with  it.  This  appears  evident,  by  confider- 
ing  the  Text  of  the  Author.  §  27,  28.  p.  94.  Chemiftry  was  folicitous  about 
finding  out  a  Body,  which  fhould  have  fo  great  a  fympathy  of  purity, 
that  it  fhould  not  be  difiipated  by  any  corrumpent.  And  at  laft  Religion 
was  aftonifhed  to  fee  a  Latex  difeovered,  which  being  reduced  to  the  leaffc 
poflible  Atoms  in  Nature,  remained  fingle,  and  difdained  to  be  wedded  to- 
any  Ferment.  Its  tranfmutation  therefore  was  defpaired  of,  as  it  cpuld  not 
find  any  worthier  Body  with  which  it  might  be  united.  But  the  labour  of 
Wifdom  found  out  an  anomalous  Body  in  Nature,  which  rofe  without  any 
commifcible  ferment  different  from  itfelf.  This  Serpent  bit  itfelf,  revived 
from  its  Poifon,  and  afterwards  knew  no  Death.  So  that  we  fee  here  the 
conjunction  of  two  things  which  were  in  fome  meafure  different.  But  he 
intimates  this  (till  more  plainly  and  diftinCtly,  §  n.  p.  265.  where  he  fays, 
that  one  and  the  fame  Liquor,  Alcaheft ,  reduces  all  the  tangible  Bodies  in  the 
Univerfe  to  their  firft  Life,  without  any  alteration  in  itfelf,  or  diminution 
of  its  ftrength,  but  is  brought  under  the  yoke,  and  altered  by  its  equal  alone. 

And  in  another  place  he  comes  ftill  nearer  the  matter,  §  14,  1 7.  p.  56,  57, 
telling  us,  that  when  Mercury  is  perfectly  freed  from  the  original  Sulphur, 
which  intimately  adheres  to  it,  it  is  not  afterwards  mutable  by  any  Fire, 
but  immediately  deftroys  all  other  Seeds,  except  its  equal. 

Thus,  Gentlemen,  I  have  faithfully  laid  this  affair  before  you.  Concern-  of  the  Mat¬ 
ing  any  thing  of  this  nature,  I  have  not,  to  my  knowledge,  read  a  Word 
any  where  but  in  thefe  Authors.  Neither  the  ancient  Philofophers,  nor  Salt  for  the 
any  other  Chemifts  or  Phyficians  ever  mentioned,  or  heard  of  any  fuch  thing ;  cbcuiatum 
and  yet,  of  every  thing  we  want  in  Phyfics,  it  is  vaftly  the  moft  to  be  mnu  ’ 
wifhed  for.  You  will,  no  doubt,  therefore,  be  mighty  folicitous  to  know 
in  what  kind  of  Matter  it  ought  to  be  fought  i  for  which  reafon  I  will  add 
a  few  words  upon  this  head,  having  tried  a  vaft  variety  of  things  myfelf, 
which  I  have  fometimes  repented  of  with  indignation.  Paracelfus  then  had  a 
Liquor  which  he  prepared  by  an  infinitely  tedious  circulation  from  Sea  Salt,, 
in  which  Nature  has  placed  the  greateft  perfection.  This  by  an  indefatigable 
application  he  ftill  advanced  to  a  perpetual  Oil  j  and  then  he  called  it  the 
Ens  Primum  falium  ;  Oleum  Salis ;  Liquor  Salis  ;  Aqua  Salis  ;  Circulatus  Sal- 
minor  j  Circulatum  minus  \  L.  IX.  Achid.  under  the  remedy  ad  Maculas.  In 
his  Treatife  de  Sale ,  C.  IV.  in  corredlione  LA  additione.  Lib.  de  Renovatione 
Arch.  IV.  Cap. 'ip  EJfentia  de  Salibus ,  Archid.  L.  VIII.  Cap.  de  Elixire  Salis 
Quintce  Ejjentice  extradlio  de  falibus ,  Archid.  X.  Cap.  2.  And  the  preparation 
of  this  Sal  Circulatus ,  which  is  vaftly  troublefome,  is  there  deferibed,  nor 
is  there  any  thing  obfeure  in  it,  except  that  we  don’t  know  what  the  Spirit 
of  Wine  is,  that  is  there  required  to  feparate  the  impure  from  the  pure.  This 
now  agrees  exaCtly  with  the  Opinion  of  Van  Helmont ;  for  he  fays,  that  the 
Salt  of  Bodies  being  fome  number  of  times  cohobated  with  the  Sal  Circu¬ 
latus  of  Paraceljus,  is  converted  into  Water,  §  11.  p.  43.  And  hence  to  the 
Primum  Ens  Salium  he  aferibes  the  vertues  of  the  Ale  a  he jl  itfelf,  p.  419.  And 
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fays,  that  by  the  Sal  Circulates  all  poifons  die,  §  9.  p.  374.  And  hence  he 
calls  it  the  mo  ft  happy,  perfedt  Salt,  which  is  reduced  to  the  ultimate  de¬ 
gree  both  of  purity  and  fubtilty,  and  hence  pervades  every  thing,  that  alone 
remaining  immutable  during  its  operation,  by  which  it  readily  diffolves  every 
thing  elfe,  §  24.  p.  380.  This  Sal  Circulation  a£ls  wonderfully  upon  Oil, 
and  Spirit  of  Wine,  p.  576.  This  Sal  Circulates  reduces  Bodies  into  the  Li¬ 
quor  of  their  concrete,  p.  628.  And  with  that  may  be  prepared  the  Ludus , 

§  23.  p.  700. 

And Mercu-  But  Paracelfus  had  another  Solvent,  much  more  powerful  than  the  former 

rdwhhThe  Circulatum  minus ,  and  much  more  difficult  to  be  come  at,  which,  therefore, 

Circulatum  he  called  his  Circulatum  majus,  Archidox.  x.  C.  4.  And  hence  in  the  fame 
place  he  calls  it,  likewife,  the  Materies  Mercurii  Salis  •,  and  afterwards. 
Living  Fire ,  Archid.  x.  C.  5,  6.  In  common  Mercury  he  fuppofes  there  is  a 
moft  perfect  Fire,  and  a  latent,  celeftial  life,  and  that  the  quinteffence  of  Mer¬ 
cury  is  celeftial  Fire,  if  it  is  diftolved  with  its  Mother,  viz.  an  Arcanum  of 

Salt,  Archidox.  x.  C.  6.  When  thefe  two,  therefore,  by  a  true  adunation,  are 

intimately  united  together,  and  together  rendered  pure,  fubtil,  and  volatile, 
then  feems  to  arife  that  wonderful  mercurial  Water,  which  he  defcribes  in  the 
Chapter  de  Corrodente  fpecifico ,  where  he  fays,  that  Gold  fo  dies  there,  that  it 
continues  to  be  Gold  no  longer  ;  whereas  in  all  other  corrofions  of  Gold, 
the  Gold  is  only  divided  into  very  fmall  Particles,  but  ftill  remains  the  fame 
true  Gold,  and  by  an  artificial  reduction  may  be  always  recovered  again. 
By  this  art,  therefore,  there  is  a  perfect  union  of  Water  with  Water  :  For 
there  is  a  two-fold  Water,  viz.  a  common  one,  which  is  in  Salt,  and  a  metal¬ 
line  one,  which  is  in  Mercury,  both  which,  however,  have  the  fame  Root. 

All  this  now  feems  to  have  been  underftood  by  Van  Helmont  exadlly  in 

the  fame  manner,  and  therefore  in  a  few  words  I  ffiall  juft  add  what  he  has 
faid  upon  it.  Pleafe  therefore  to  hear  him  fpeaking,  §  8.  p.  55.  The  in¬ 
ternal  Mercury  of  Metals,  perfectly  freed  from  every  taint  of  a  metalline 
Sulphur  coheres  together  with  an  indifloluble  union,  lb  that  it  radically  re¬ 
fills  all  poffible  divifion  either  by  Nature  or  Art.  Nor  could  I  learn  the 
nature  of  Water,  except  under  the  Rod  prepared  from  Mercury’s  Wand.  And 
I  found  the  nature  of  Mercury  adequate  to  Water:  For  it  does  not  contain  the 
leaft  Earth  in  it,  but  is  always  the  Son  of  Water  alone,  §  10.  p.  56.  705* 
And  he  fays  with  all  the  ancient  Alchemifts,  if  I  had  not  feen  that  Mercu¬ 
ry  eludes  all  the  labour  of  the  Artifts  fo,  that  it  either  flies  all  off  from  the 
Fire  ftill  intire,  or  elfe  all  remains  in  it,  and  both  ways  retains  its  immuta¬ 
ble  identity,  and  the  anatic  homogeneity  of  its  identity,  I  fhould  fay  that 
that  art  was  not  true,  which  is  true  without  any  falfity,  and  by  far  the  trueft 
of  all.  So  that  what  is  above  is  like  that  which  is  beneath  ;  and  the  con¬ 
trary.  And  hence  it  is  abfolutely  impoffible  either  for  Art  or  Nature  to  find 
any  different  parts  in  the  homogeneity  of  Mercury,  not  even  by  the  Alcahefi 
itlelf,  as  Mercury  is  more  Ample  than  even  Gold  ilfelf,  and  formed  with  a 
greater  anatic  identity.  And  hence,  therefore,  there  is  in  Mercury  the  Ratio 
proxima  of  indeftrudlibility,  as  in  the  Elements  themfelves.  Hence  all  fubluna- 
ry  things  are  too  weak  to  fubdue  pure  Mercury,  or  to  penetrate,  alter,  or 
defile  it.  It  remains  fecure  in  Air,  Fire,  and  the  acrid  Liquor.  It  is  not 
affe<fted  by  any  Solvent,  much  lefs  penetrated  through  by  Air.  And,  there* 
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fore,  there  is  nothing  in  Nature  like  this  pure  Mercury,  no  not  at  a  diftance,  §  i  7. 
p.  670.  It  refembles,  therefore,  the  Ens  Metallicum ,  and  comes  very  near  ir, 

§  4.  p.  705.  And  at  length,  actually  exifting  limple,  and  not  as  a  confti- 
tutive  part  of  things,  §  17.  p.  670.  From  thefe  principles,  then,  we  know, 
that  it  is  brought  under  the  yoke,  and  changed  by  its  equal  alone,  §  11.  p. 
265.  For  this  anomalous  Body  in  Nature,  rofe  without  any  commifcible  fer¬ 
ment  different  from  itfelf ;  but  it  bit  itfelf,  revived  from  the  Poifon,  and  af¬ 
terwards  knows  no  death.  Thus,  then,  Gentlemen,  you  have  the  Hiftory  of 
th z  Alcaheft  of  Paracelfus ,  and  Van  Helmont ,  which  I  have  extracted  from  their 
own  Writings,  and  laid  before  you  with  the  utmoft  fidelity.  Flere,  therefore, 
you  fee  at  once,  that  it  is  in  vain  to  feek  for  this  Menftruum  in  human 
Urine,  or  any  of  its  productions.  Nor  can  it  ever  be  found  in  Tartar,  or 
any  of  its  Preparations,  tho*  this  may  be  fubltituced  as  Regent  to  the  Prince, 
§  25,  26.  p.  780.  Nor  can  Phofphorus  ever  be  reduced  to  it :  The  proper¬ 
ties  that  have  been  propofed  won’t  admit  of  it.  Glauber  too  is  miftaken,  when 
he  feeks  it  in  the  fixed  Alcali  of  Nitre:  As  Zwelfer  is  in  hoping  to  find  it  in  the 
moft  acid  Spirit  of  Vinegar  diftilled  from  Verdegreafe.  Nor  does  the  famous 
Guernerus  Rolfincius  feem  to  have  had  a  right  notion  of  it,  when  he  fuppofed  it 
to  be  threefold  from  a  fixed  Alcali  as  the  Bafts,  viz.  in  Fofiils  from  an  Alca¬ 
li  of  Tartar,  and  Vinegar  of  Antimony  ;  for  it  is  a  mere  vitriolated  Tartar 
that  is  thus  produced:  In  Vegetables  from  an  Alcali  of  Tartar  faturated  with 
Vinegar  ;  for  this  gives  a  mere  tartarizated  Tartar:  In  Animals  from  the  fame 
Alcali  faturated  with  the  acid  Whey  of  Milk  ;  for  hence  arifes  a  tartarizated 
Tartar,  but  a  more  valuable  one:  Nor  does  the  addition  of  Sal-Ammoniac 
much  alter  the  cafe,  Eph.  Germ.  D.  I.  Ann.  6,  7.  p.  193- — 196.  App.  And 
indeed,  no  body  in  the  defcription  of  the  Alcahejl  has  come  nearer  to  the  Senti¬ 
ments  of  Paracelfus  and  Van  Helmont ,  than  Peter  John  Faber ,  in  his  Manufcript 
concerning  Alchemy,  to  the  moft  ferene  Duke  of  Holface ,  which  is  printed  in 
Eph.  Germ  D.  II.  Ann.  8.  App.  p.  1 11.  1 17.  out  of  which  thefe  remarkable 
words  confirm  my  opinion.  The  Liquor  Alcahefl  is  a  pure  mercurial  metalline 
Spirit,  fo  converted  to  its  proper  natural  Body,  that  thefe  two  become  one  in- 
feparable  indeftru&ible  being,  deftroying  every  thing  elfe,  and  converting 
them  into  their  firft  Matter.  It  is  the  true  Mercurius  Philo fophor urn,  prepared 
from  the  Mineral  Kingdom,  joined  to  its  own  Body,  infeparable  from  it,  being 
a  milky,  buttery  Liquor,  penetrating  and  diffolving  every  thing.  This,  now, 
is  of  two  kinds,  Simple  and  Compound  :  The  Simple  is  made  from  a  pure 
metalline  Acid,  and  a  pure  metalline  Salt,  rendered  volatile  with  its  Spirit; 
and  the  Preparation  of  this  is  exceeding  difficult:  That,  however,  of  the  Com¬ 
pound,  is  Hill  far  more  fo  ;  for  this  is  prepared  from  a  mineral  Acid,  and  a 
pure  animal  an.d  vegetable  Silt.  The  Liquor  Alcaheft ,  or  the  perfect  pure 
Mercurius  Philofophorum,  is  like  Fire  of  an  incorruptible  unalterable  nature, 
reducing  every  thing  to  its  firlt  Matter.  And  the  very  fugacious  Joachim  Be- 
cherus ,  in  his  Subterranea ,  is  aimoft  of  the  fame  Opinion  :  For  he  afferts,  that 
he  has  difcovered  in  Sea-Salt,  a  certain  arfenical  and  mercurificating  Power, 
which  was  it  but  feparated  and  pure,  would  be  the  Alcaheft  itfelf,  which,  how¬ 
ever,  would  be  perfectly  diltindt  from  the  Mercurius  Philofophorum.  Hence  Mer¬ 
cury  itfelf,  he  looks  upon  as  a  fulphuro-metalline  Subftance,  which  of  itfelf 
would  be  folid,  and  receive  all  its  Fluidity  from  an  arfenical  Sulphur  of  com- 

S  f  f  2  mon 


499 


500 


Elements  of  Chemists y,  Part  II. 

mon  Salt.  This  very  fubtil  conjecture,  I  wilh  he  had  more  clearly  demon- 
II; rated.  The  lum  of  this  Gentleman’s  Argument  is  tins :  The  pureft  Silver, 
corroded  by  Spirit  of  Nitre,  and  precipitated  by  Spirit  of  Sea-Salt,  becomes 
volatile,  and  theneafily  difpofed  to  part  with  its  Mercury  ;  and  therefore  Sea- 
Salt  can  tranfmute  the  pureft  Metals  from  their  fixed  Nature  into  true  Mer¬ 
cury.  Perhaps,  now,  at  laft  you  may  be  willing  to  know  my  Opinion  of 
this  matter,  and  whether  I  believe  that  any  of  the  Chemifts  were  ever  Mafters 
of  this  grand  Arcanum.  To  this  I  freely  anfwer:  VanHelmont  complains,  that 
the  Bottle  was  once  given  him,  but  that  it  was  taken  away  again,  and  there¬ 
fore  he  could  not  make  many  Experiments  with  that  Liquor :  And  Paracel- 
fus  does  not  fry  fo  many,  and  fo  great  things  of  his  Solvent,  and  therefore,  I 
really  don’t  know  what  to  fay  of  it.  This,  however,  I’ll  venture  to  fay, 
and  would  advife  you  to  try  it,  that  if  you  will  but  examine  Sea-falt,  and 
Mercury,  in  every  chemical  Method  you  are  acquainted  with,  you  will  never 
repent  of  your  Labour. 

Of  Chemical  VeJJels ,  and  the  Furniture  of  an  Elaboralory. 

As  the  bufmefs  of  Chemiftry  is  concerned  in  producing  and  obferving  the 
changes  of  Bodies,  and  as  thefe  changes  are  particularly  effedted  by  the  ap¬ 
plication  of  Fire,  hence  the  Operators  necefiarily  ftand  in  need  of  Inftruments 
and  Vefiels,  without  which  it  is  impoflible  for  them  to  exercife  their  Art. 
By  a  Vefiel,  now,  I  mean  every  hollow  Body,  in  which  the  Matter  to  be  che¬ 
mically  changed,  or  a&ually  changed,  is  contained,  as  likewife  the  changing 
Body  or  Solvent.  An  Inftrument,  I  (hall  call  every  body  that  has  that  ftrength, 
fize  and  figure,  as  to  make  it  fit  to  apply  the  changing  caufes  to  the  Bodies 
to  be  changed  in  fuch  a  manner,  as  by  means  thereof,  to  excite  fuch  a  mo¬ 
tion  as  the  rules  of  Art  determine,  and  by  the  affiftance  of  which,  the  Opera¬ 
tor  fhall  be  able  to  manage  both  thofe  caufes,  and  thofe  Objefts.  In  general, 
then,  your  chemical  Furniture  muft  confift  of  Bodies  to  be  changed  by  Art, 
of  caufes  capable  of  effecting  fuch  changes,  of  Vefifels,  Inftruments,  and  Bo¬ 
dies  actually  prepared  by  the  chemical  Art,  if  you  would  have  your  Elabora- 
tory  compleat. 

Chemical  Vefiels,  to  which  the  Objedts  to  be  changed  are  committed,  muft 
be  able  to  contain  fuch  Bodies,  and  their  folvent  caufes,  and  at  the  fame 
time  to  bear  the  Fire  that  adts  upon,  that  they  may  not  prove  defective  in  the 
middle  of  their  Operation.  It  is  neceftary,  therefore,  that  thefe  fhould  be 
very  ftrong,  and  of  fuch  a  nature,  as  not  to  taint  their  Contents:  And  thefe 
one  may  call  containing  Vefiels.  And  thofe  on  the  other  hand,  that  receive  the 
Subftances  after  they  are  changed  by  their  caufes,  which  are  almoft  always 
feparated  by  the  force  of  Fire  from  the  Body,  which  in  the  containing  Vefiel 
either  does  then  bear,  or  has  born  that  force,  we  may  call  Receivers :  And  in 
thefe  Vefiels  we  have  particularly  to  confider,  the  Matter,  and  the  Figure. 

The  Matter  The  Matter  of  the  Vefiels,  is  either  Wood;  Clay;  Stone;  Metal,  or 

fkthe  Vef* Glafs- 

Wooden  Vefiels,  made  of  dry  Wood,  not  oily,  or  painted,  are  reckoned 
beft  for  keeping  Salts,  faline  Bodies,  Limes,  and  calcined  Subftances,  if  they  are 
put  in  them,  when  they  are  both  very  dry,  and  the  Vefiels  are  then  ftopped 
veryclofe:  For  in  this  manner  thofe  Bodies  ufe  to  keep,  which  in  almoft  all 
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others  melt  from  theMoifture  of  the  Air.  Mortars  and  Bowls  too,  turned  out 
of  Wood,  are  ufed  to  advantage,  particularly  for  rubbing  Metals  with  Water 
that  are  difi'olved  in  Mercury,  for  which  purpofe  they  ere  better  chan  any 
thing  elfe.  Thefe  too  are  of  fervice  in  reducing  melced  Lead  and  Tin  to 
Powder,  if  they  are  firft  rubbed  over  with  Chalk :  And  thefe  are  the  chief 
Ufes  they  are  put  to. 

Veflels  made  of  Glafs  are  of  excellent  fervice,  becaufe  they  neither  change,  GIafsVefle^* 
add,  or  take  away  from  the  Bodies  they  contain  j  and  whilft  they  are  expofed 
to  the  adion  of  the  Fire,  they  fuffer  nothing  to  tranlude  through  them  from 
within,  nor  admit  any  thing  from  without,  except  Fire,  and  Magnetifm,  com 
taining  and  bearing  even  the  Alcaheft  itfelf  in  the  Fire.  In  every  Experiment, 
therefore,  we  want  to  make,  and  in  every  chemical  Operation,  thefe,  and  thefe 
only  ought  to  be  made  ufe  of,  when  there  is  not  required  a  greater  degree  of-Fire 
than  Glafs  is  able  to  bear  without  melting.  And  as  the  German  green  Glafs  which 
leaf!:  of  all  affeds  the  contained  Bodies,  is  the  moft  incorruptible,  and  bears  the 
Fire  a  long  time  without  being  fufed  \  hence  that  is  preferable  to  every  other 
fort  for  thefe  purpofes.  As  for  the  white,  which  is  almoft  like  Chryftal,  and 
eafily  flaws,  and  fweats  out  its  Alcali,  that  muft  be  rejeded  here,  becaufe  it 
melts  tooeaiily,  and  communicates  its  Alcali  to  Bodies,  as  appears  too  evident¬ 
ly.  The  green  Glafs,  I  mention,  will  bear  more  than  600  degrees  of  Fleat  be¬ 
fore  it  is  put  in  fufion,  but  how  much  more  exadly,  I  don’t  yet  know:  In  the 
greateft  Sand-heat,  however,  I  have  brought  it  to  melt.  It  is  evident,  there* 
fore,  that  this  can  bear  a  confiderable  compafs  of  Fire,  without  any  inconveni¬ 
ence,  tho’  beyond  certain  limits,  it  can  fuftain  it  no  longer.  It  were  much  to 
be  wiflied,  therefore,  that  Van  Helmont  had  acquainted  us  with  that  fecret 
Lute,  with  which  a  glafs  Veflfel  being  coated,  it  would  bear  the  ftrongeft  open 
Fire  of  a  Wind-furnace,  without  melting,  fo  that  he  cou’d  with  Glafs  diftill 
the  igneous  Oil  of  Vitriol.  This  Cruft  is  faid  neither  to  fplit,  crack,  fall  off* 
nor  vitrify.  And  thus  in  the  greateft  intenfity  of  the  Fire,  this  Coat  is  faid 
to  incruftate  the  Glafs  internally,  Helm.  §  19.  p.  707.  If  this  was  true,  then 
all  Operations  might  be  performed  in  Glafs  ;  but,  I  confefs,  I  know  of  no  fuch 
coating,  nor  have  ever  met  with  any  body  that  did. 

The  third  fort  of  Matter  made  ufe  of  for  chemical  Veflels  is  Metal.  of^talVef’ 
Metals,  now,  Iron  melts  with  the  moft  difficulty ;  and  hence  a  great  many 
Veflels  are  made  of  Iron.  All  metalline  Veflels,  however,  have  two  inconve- 
niencies,  the  firft  that  they  are  corroded  by  Saks  when  they  come  to  be  red 
hot,  and  hence  both  fpoil  their  contents, and  are  themfelves  deftroy’d :  The  fecond, 
that  they  melt  in  the  Fire.  This  I  myfelf  have  had  experience  of ;  for  I  got 
fome  iron  Long- necks  made  of  caft  Iron,  in  order  to  diftill  Phofphorus  from 
Urine,  but  they  melted  long  before  the  Operation  was  finifhed. 

In  the  fourth  place,  therefore,  the  Chemifts  make  ufe  of  Veflels  likewife,  made  Potters  Vef- 
of  Potters  Clay.  But  thefe  too,  when  they  are  made  of  a  fat  clayey  Earth,  vi-  fels' 
trify  when  they  come  to  be  expofed  to  the  greateft  degree  of  Fire,  and  thus 
prove  deficient.  The  beft,  therefore,  are  thole  made  of  a  poorer  Earth,  fuch 
as  the  Heffian-,  and  the  like,  which  are  made  of  crucible  Earth  ;  for  thefe  bear 
the  moft  intenfe  Fire.  But  thefe,  too,  as  they  are  porous,  tranfmit  fome  fa- 
line  Particles,  efpecially  when  you  make  ufe  of  them  in  the  diftillation  of  acid 
Spirits.  Of  this  variety  of  Veflels,  now,  it  is  evident  what  fort  are  the  moft 
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proper  for  any  particular  Operations :  Pure  aqueous  Liquors,  Tor  inftance, 
and  perfect  fermentative  Spirits,  may  be  diftilled  in  Metal :  Acetofe,  diftilled, 
fermented  vegetable  Spirits  conveniently  enough  too  in  Tin  :  Other  faline  Sub- 
ftances  require  Glafs.  The  fpiral  Tubes  made  ufe  of  in  the  diftillation  of  ace¬ 
tofe  Liquors,  are  made  of  Tin  *,  but  it’s  beft  always  to  make  the  Head  of  Glafs, 
for  the  reafons  juft  mentioned.  Earthen  Veffels  are  never  made  ufe  of,  but 
where  there  is  required  a  very  great  degree  of  Fire,  and  then,  that  they  may 
tranfpire  lefs,  and  be  not  fo  apt  to  crack,  they  fhould  be  always  coated  with  a 
proper  Lute.  When  you  are  perfedt  Mafters  then  of  this  affair,  before  you 
begin  any  chemical  Operation,  you  muft  confider  the  nature  of  the  Matter  to 
be  operated  upon,  and  the  degree  of  Heat  it  will  require,  and  hence  you  will 
eafily  fee  what  kind  of  Veffels  are  fit  for  your  purpofe.  And  here,  where  one 
is  perfectly  at  one’s  liberty,  one  wou’d  always  prefer  Glafs,  if  it  was  for  no 
-  other  reafon,  than  that  one^can  here  look  into  the  Veffel,  and  obferve  all  the 
Phenomena  that  happen  to  the  Bodies  within,  during  the  Operation  *,  which 
fetting  afide  the  gratifying  one’s  curiofity,  is  of  excellent  fervice  both  in  Che- 
miftry  and  Philofophy,  as  by  this  means  we  come  at  the  origin  of  a  great 
many  appearances.  The  Indian  Potters  Earth,  of  an  afh  colour,  is  like  China , 
and  is,  perhaps,  a  Species  of  it.  The  Potters  make  Veffels  of  this  Earth  of  all 
fizes,  in  which  they  put  up  their  Pickles  and  Sweet-meats,  to  fend  abroad. 
Thefe  are  neither  corroded  nor  penetrated  by  Acids  ;  And  hence  your  Didd¬ 
le  rs  of  Aqua  Forth  make  ufe  of  them,  to  keep  their  acid  Spirits  in. 
neb  ftFi  Veffels,  now,  let  them  be  made  of  what  Matter  you  will,  may  differ  vaftly 
guresofVcf- in  their  Figure  *  of  which,  with  regard  to  chemical  ufes,  Ifhalljuft  add  a  few 
k pepin  bd  words.  Thofe  glafs  Veffels  that  are  defigned  for  putting  volatile  Liquors,  and 
JT  3  Salts  in,  are  beft,  I  think,  made  with  a  plain  bottom,  hollowed  inwards,  the 
fides  rifing  cylindrically,  and  terminating  at  top  in  a  narrow  cylindrical  Neck. 
The  mouth  of  thefe  muft  be  fecured  with  a  glafs  Stopple,  ground  nicely  to  the 
concavity  of  the  Neck  :  And  the  larger  that  part  of  the  concave  Surface  is,  that 
the  Stopple  is  in  contact  with,  the  more  nicely  it  will  anfwer  the  end.  But 
thofe  Veffels  out  of  which  Liquors  are  to  be  dropped,  fhould  be  made  with  a 
fpherical  Belly,  and  the  Neck  of  thefe  too  fhould  be  cylindrical,  and  the 
Mouth  of  them  produced  into  a  Rim,  which  on  the  upper  part  fhould  be  a  little 
hollow.  Thefe  may  be  flopped  with  a  Cork,  or  if  you  keep  volatile  acid 
Spirits  in  them,  with  the  Gardiners  yellow  Wax.  The  Figures  of  thefe  you 
fee  in  Plate  IX. 

Forchemi-  Other  Veffels  which  the  Artift  wants  for  the  feparation  of  Bodies  by  Fire, 
caioperati-  v/hich  is  generally  done  by  diftillation,  require  different  Figures  according  to 
the  different  ends  to  be  anfwered.  And  here  it  is  neceflary  that  thefe  fhould 
be  of  two  Sorts,  one  for  containing  the  Body  to  be  changed,  and  bearing  the 
Fire  neceffary  for  the  Operation  ;  the  other  for  receiving  what  is  feparated 
out  of  the  other  by  the  action  of  Fire  ;  which  are  almoft  always  colder.  I  fhall 
now  then  confider  the  Figure  of  each  of  thefe. 

^  die  to  be  changed  and  feparated  in  the  Fire,  is  to  have  nothing  but 
ingvdfeis.  its  filled  part  preferved,  then  the  Figure  of  the  Veffel  made  ufe  of,  is  almoft 
always  an  obtufe  Conoid  with  its  Bafe  at  the  top,  and  truncated  Vertex  at  the 
bottom  :  And  thefe  are  varied  through  all  the  degrees,  from  this  conical  Fi¬ 
gure,  to  a  concave  fpherical  Segment.  Thus  the  melting  Pots  called  Crucibles 
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are  conical,  but  the  fmelting  Veffels  ufedTor  uftulation,  and  calcination  are 
concave  parts  of  a  fpherical  Segment.  In  thefe  Veffels,  the  effect  of  their 
Figure  is  this,  the  fhallower  the  Veffels  are,  and  the  more  they  diverge  from 
the  bottom,  the  more  eafily  will  the  volatile  Matter  fly  off  from  the  fixed, 
and  the  Fire  will  be  applied  to  a  larger  Surface  both  of  the  Matter  to  be  feparated, 
and  that  which  remains  fixed  ;  and  hence  for  uftulation,  the  loweft,  and  open- 
eft  Veffels  are  always  made  ufe  of. 

But  when  the  volatile  Matter,  feparated  from  the  fixed,  is  to  be  faved  as  Diftiiim& 
well  as  the  fixed,  then  the  containing  Veffel  has  a  three-fold  Figure,  viz.  Viirels- 
either  a  cylindrical  one,  a  conical  one,  converging  upwards,  or  a  conical  one,  pj.  x. 
converging  downwards.  The  cylindrical,  by  its  fides  only  keeps  in  the  vola¬ 
tile  Bodies,  but  neither  forwards  or  impedes  their  afcent :  The  whole  difference, 
therefore,  in  this  fort,  arifes  from  the  height  ;  and  hence,  as  is  the  height, 
fb  is  the  diverfity  of  the  operation.  In  order  to  feparate  the  moft  volatile 
Bodies  from  the  lefs  volatile  ones,  thefe  cylindrical  Veffels  muff  be  very  high; 
and  the  contrary,  when  you  want  to  feparate  Bodies  that  are  almoft  fixed,  from 
thole  which  are  perfectly  fo.  But  when  from  a  narrow  bottom,  the  Veffels 
are  expanded  upwards,  as  in  the  Hemifpherical  Cupels,  or  thofe  that  are 
only  the  fegment  of  a  Sphere,  then  it  is  plain  from  Hydroflatics,  that  every 
point  of  the  concave  bafe  will  fuftain  an  incumbent  column  of  Liquor,  whofe 
height  is  meafured  by  a  line  drawn  perpendicular  to  the  horizon  from  that 
point  tOv  the  furface  of  it.  Hence,  therefore,  it  is  plain,  that  the  columns  will 
be  always  fo  much  fhorter,  the  nearer  you  come  to  the  edge  ;  for  which  rea- 
fon  this  diverging  figure  wonderfully  forwards  elevation ;  and  on  this  account 
exhalation  is  effected  by  it  moft  expeditioufly.  Thus  then  we  have  an  idea  of 
the  Veffel  called  a  Retort  ;  for  it  is  a  hollow  Sphere  terminating  in  a  cylindrical 
neck,  whofe  upper  horizontrd  line  is  a  tangent  to  the  upper  point  of  tr.e  Sphere^ 
whilft  the  inferior  one  produced,  forms  a  diameter  to  the  Sphere  parallel  to  that 
tangent.  Such  a  Veffel,  therefore,  eafily  determines  the  feparated  Matter  into  the 
.  cylindrical  Aperture,  and  thence,  into  the  Receiver,  which  is  here  very  eafily 
raifed  by  the  Fire,  and  confined  and  repelled  by  the  arched  figure  of  the  Veffel. 

This  Veffel,  therefore,  is  fitted  for  feparatingby  diftillation  thofe  parts  which  are 
very  fixed  from  thofe  which  are  abfolutely  fo ;  as  in  the  diftillation  of  Oil  of 
Vitriol,  Spirit  of  Nitre,  Aqua  Fortis ,  Spirit  of  Salt,  Spirit  of  Alum,  and  the 
like.  But  the  Workmen  generally  bend  the  neck  downwards,  and  draw  it  out 
into  an  open  conical  end,  that  the  Vapours  which  are  propelled  into  the  firft  part 
of  the  neck,  may  afterwards  fpontaneoufiy  run  down,  and  diftill  ;  and  with 
this  view  are  made  all  your  common  Retorts.  But  for  very  tedious  diftillations, 
where  a  long  continued  application  of  the  Fire  is  requifite  to  raife  and  expel  Par¬ 
ticles  that  very  ftrongly  refill  fuch  an  elevation,  I  got  fome  cylindrical  Veffels. 
made,  which  when  they  were  placed  in  a  horizontal  pofition,  in  their  upper 
horizontal  part  opened  into  a  horizontal  neck,  as  you  fee  Plate  X.  with  thefe. 
are  moft  conveniently  diftilled  Phofphorus,  and  all  Liquors  that  rife  with  a 
great  deal  of  difficulty  ;  and  if  you  will  try  them,  you’ll  be  plealed  to  find 
fome  very  difficult  Operations  rendered  much  more  eafy.  When  I  diftilled 
however  yearly  before  you  fuch  large  quantities  of  Oil  of  Vitriol,  and  foffil  acid 
Spirits,  in  my  private  Lectures,  you  remember  I  always  inftead  of  Retorts 
made  ufe  of  cylindrical.,  earthen  Long-necks*  which  open  with  a  large,  circu-. 
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lar  mouth.  Thefe,  when  they  are  placed  horizontally  in  the  Furnace,  are  the 
beil  kind  of  VelTels,  for  thefe  diftillations  *,  for  cylindrical  Segments  being  at 
one  end  inferted  into  the  Orifices  of  thefe  Pots,  and  at  the  other,  into  large 
glafs  Receivers,  placed  horizontally,  likewife,  and  then  well  luted,  furnifh  us 
with  the  fafeft  method  of  diftilling  thefe  acid  Spirits.  Thefe  all  you  may  ex¬ 
amine  in  the  figures  annexed  PI.  X.  which  will  readily  bring  to  your  mind  what 
you  have  fo  many  times  feen,  and  help  you  to  conceive  properly  of  thofe  you 
never  faw  before.  Thus  then  I  think  we  fufficiently  underftand  the  fundamen¬ 
tals  of  the  Dodlrine  of  the  figure  of  containing  VelTels  in  the  diltillation  of 
Bodies  that  rife  with  difficulty.  And  if  we  confider  what  follows  from  this  Doc¬ 
trine,  we  fhall  find  this  obfervation  generally  true,  that  with  the  more  difficulty 
any  thing  rifes  in  diltillation,  the  more  neceffary  will  be  the  figure  and  difpofition 
of  thefe  laft  Glades :  But  on  the  ocher  hand,  when  the  Matter  to  be  fublimecl 
is  very  mobile,  and  in  its  degree  of  volatility  differs  but  little  from  the  Body 
from  which  it  is  to  be  feparated,  then  Vefiels  of  a  contrary  figure  belt  anfwer 
the  purpofe.  Thofe  in  the  firft  place  then  are  conical,  which  becaufe  they  fome- 
what  refemble  Hercules’s  Club,  are  by  the  Germans  and  Dutch  called  ( Kolven ) 
Clubs,  as  on  account  of  their  likenefs  to  a  (Cucurbita)  Gourd,  they  have 
obtained  the  name  of  Cucurbits ;  but  the  ancienteft  Alchemifts,  as  Lully  and 
others  moll  frequently  called  thefe  VelTels  Urinals.  And  here  it  is  very  eafy 
to  conceive,  that  when  the  Liquors  in  thefe  VelTels  are  raifed  by  the  Fire,  they 
muft  run  againft  the  converging  Tides  of  the  VelTel,  and  being  there  flopp’d  in 
their  afcent,  will  be  repelled  and  turned  back  again.  If  there  is  any  thing 
therefore  that  is  raifed  with  difficulty  by  the  degree  of  Fire  made  ufe  of,  that 
rarely  afcends  fo  eafily  in  thefe  GlalTes,  but  is  rather  repelled  back  again,  and 
remains  at  the  bottom.  In  thefe  GlalTes,  too,  this  is  to  be  obferved,  that  the 
greater  the  latitude  of  the  bottom  where  it  is  widelt,  is  in  proportion  to  the 
aperture  of  the  upper  orifice,  through  which  the  fublimed  Liquor  mull  pafs, 
there  the  impediment  and  repulfion  of  the  elevated  Matter  will  be  greater, 
too,  fo  that  by  this  means  the  perfe<5lly  volatile  part  alone  may  be  nearly 
feparated  from  that  which  is  not  fo  much  fo.  And  laftly,  the  height  of  thefe 
GlalTes  muft  be  taken  into  confideration,  likewife,  for  the  greater  their  altitude 
is,  the  more  difficult  will  be  the  fublimation  of  thofe  Bodies  that  are  lefs  vo¬ 
latile.  A  proper  regard  to  thefe  three  circumftances  has  given  rife  to  a  very 
beautiful  invention,  by  the  affiftance  of  which  you  may  with  a  little  Fire, 
Trouble,  and  Charge,  diftil  a  large  quantity  of  fimple  Alcohol,  or  the  fame 
impregnated  with  the  molt  fubtil,  vegetable  Spirits  •,  and  it  is  done  in  the  fol¬ 
lowing  manner.  Make  a  conical,  tin  VelTel,  the  Safe,  of  what  fize  you  have 
a  mind,  6  inches,  for  inftance,  in  diameter ;  and  let  the  diameter  of  the  upper 
orifice  be  one  inch,  and  the  height  be  4  feet.  At  the  top  let  it  be  bent  down¬ 
wards  in  a  cylindrical  form,  and  at  the  bottom  let  this  Cylinder  be  turned  up. 
again,  that  it  may  be  inferted  into  the  Mouth  of  a  cylindrical,  fpiral  Tube, 
commonly  called  a  Worm.  Then  if  you  put  fome  Spirit  of  Wine  in  a  Cu¬ 
curbit,  that  Hands  in  boiling  Water,  and  fit  on  fuch  a  conical  VelTel  to  it  for 
a  head,  and  then  diftill  through  the  fpiral  Tube  and  the  Refrigeratory,  you  will 
the  firft  time  have  a  very  ftrong  Spirit,  which  upon  a  fecond  repetition  of  the 
operation  will  come  off  pure  Alcohol.  From  the  lame  Principles  we  underftand 
U it  nature  of  the  (Phi-ala  Chemica )  Chemical  Vial,  as  it  is  called,  which  is  a 
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fpherical  Body,  from  whofe  Vertex  there  arifes  a  Jong  cylindrical  Neele,  open 
at  top:  Thefe  are  generally  called  Matrafies,  or  Boltheads.  Thefe,  now,  are 
of  incredible  ufe  in  Chemiftry,  in  fome  of  the  niceft  Operations ;  for  as  the 
Neck  may  be  made  of  what  length  you  pleafe,  as  may  likewife  the  propor¬ 
tion  of  the  capacity  of  the  Neck  to  that  of  the  Belly,  hence  it  is  very  evident, 
that  you  may  give  the  Liquor  contained  in  the  Belly  fo  great  a  degree  of  re- 
fiftance,  with  regard  to  its  afeent,  that  if  you  digeft  it  with  a  gentle  Fire,  there 
fhall  fcarcely  any  thing  come  out  of  the  orifice  at  top.  But  in  this  kind  of 
Veflels  I  have  obferved  particularly,  that  the  column  of  the  Atmofphere  that 
refts  upon  the  aperture  of  the  Neck,  furprizingly  comprefles  the  Liquors  that 
are  contained  in  the  Belly,  and  are  agitated  by  the  Fire,  and  ferves  as  a  kind 
of  Stopple,  to  clofeup  the  aperture  of  the  Neck,  being  at  the  fame  time  kept  in 
c equilibria  with  the  impetus  of  the  Liquors  that  endeavour  to  rife;  for  whilft  the 
Air  being  rarified  by  the  Fire  endeavours  to  elevate  the  whole  fuperincumbent 
column  of  the  Atmofphere,  it  meets  at  the  fame  time  with  juft  the  fame  re- 
fiftance  from  the  renitent  weight:  Hence  then  the  liquid  particles  that  are  con¬ 
tained  in  this  rarified  Air,  are  repelled  to  the  bottom  of  the  Veflel,  by  which 
means  it  comes  to  pafs,  that  when  they  are  agitated  by  the  Fire,  they  areftrong- 
ly  applied  to  thole  Bodies  that  lie  at  the  bottom  of  the  Glafs.  This  you  fee 
evidently  with  the  naked  Eye;  for  if  you  put  fome  Alcohol  of  Wine  into  one 
of  thefe  Boltheads,  that  has  a  very  long,  fmall  Neck,  and  hold  it  cautiouOy 
over  the  Fire,  when  it  begins  to  be  fo  hot  as  to  be  ready  to  boil,  you  will  per¬ 
ceive  Vapoursafeending  into  the  cavity  of  the  Neck,  and  falling  down  again, 
like  little,  floating  Clouds.  Hence,  therefore,  with  thefe  Glafles,  the  digeft  ion 
of  Menfiruums  with  their  proper  Solvends,  is  moft  happily  effected,  without 
lofs  either  of  the  Menjiruum ,  or  the  Body  to  be  diflolved  ;  which  has  been  of 
excellent  fervice  to  me  in  performing  a  great  many  experiments,  which  other- 
wife  I  could  not  have  made.  Thefe  tall  Matrafies,  farther,  are  particularly 
ferviceable  in  feparating  the  very  volatile,  pure,  alcaline  Spirits,  and  Salts, 
from  their  volatile  Water,  Oil,  and  Earth,  from  which  it  is  fo  very  difficult 
to  feparate  them  by  other  methods.  Thefe  Veflels,  however,  have  this  one  in¬ 
convenience,  that  when  the  Liquor  at  the  bottom  comes  to  boil,  as  it  cannot 
rife  up  high  enough,  it  leaves  the  top  part  of  the  glafs  Neck  cold,  and  hence, 
if  the  boiling  Vapour  afeends  at  once,  by  the  fudden  heat  it  is  apt  to  make 
the  Glafs  fly  in  that  place,  efpecially  if  it  is  in  the  Winter,  and  freezes.  And 
then,  again,  the  Drops  that  are  colle&ed  upon  the  cold  part  of  the  Neck,  and 
hence  are  cold  themfelves,  often  run  down  among  thofe  parts  that  are  vaftly 
hot  in  the  Belly  or  Neck  of  the  Glafs,  and  burft  the  Veflel  to  pieces.  This  I 
once  experienced  myfelf,  to  my  coft,  whilft  I  was  digefling  fome  Mercury  with 
this  Apparatus.  From  what  has  been  faid,  then,  we  conceive  Efficiently  of  the 
efficacy  of  the  figure  of  Veflels,  and  the  neceflity  there  is  of  fuch  and  inch  par¬ 
ticular  Forms,  to  anfwer  different  ends  propofed.  The  figure  of  Receivers,  par¬ 
ticularly  if  they  are  large  ones,  is  two-fold  ;  either  they  are  made  with  a 
fpheroidal  Belly  ;  or  elfe  in  form  of  a  Cucurbit.  Suppofing,  however,  the  ca¬ 
pacity  of  both  to  be  the  fame,  then  that,  like  a  Cucurbit,  is  preferable  to  the 
fpherical,  becaufe  it  being  longer,  the  bottom  is  farther  from  the  mouth  of 
the  exhaling  Veflel,  and  hence  gives  the  Liquors  coming  very  hot  from  the 
Fire,  a  more  convenient  fpace  to  grow  cool  in:  ThisobfervationI  have  found  of 
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fervice.  It’s  very  often  neceflary,  however,  to  increafe  the  diftance  betwixt 
the  containing  Veffel,  and  the  Receiver;  and  this  I  told  you  before  might 
be  done  by  putting  a  cylindrical  Tube  between  them,  and  then  luting  it  to 
the  Mouth  of  them  both.  But  in  the  more  nice  diftillations,  of  Mercury  in  par¬ 
ticular  from  Metals,  we  are  forced  to  make  ufe  of  another  contrivance  to 
increafe  the  diftance  to  a  proper  length  ;  which  is  done  by  the  help  of  the 
GlalTes  you  fee  here,  which  being  made  to  fit  into  one  another,  form  one  con¬ 
tinued  Veflel  of  what  length  yon  pleafe  ;  their  junctures  at  the  fame  time  being 
fecured  with  a  proper  Lute.  A  Retort,  ^Receiver,  and  thefe  prolonging 
Veflels,  which  I  have  given  you  a  Figure  ot  PI.  XI.  would  be  fufficient  for 
all  diftillations,  if  we  did  not  often  want  to  feparate  Bodies  that  are  very  vo¬ 
latile  from  other  volatile  ones:  But  as  this  is  daily  the  cafe,  here  again  we  are 
obliged  to  make  ufe  of  tall,  upright  Veflels,  which  muft  have  a  Head  fitted  on 
to  them,  called  by  Diofcorides  an  u/3<£,  where  he  writes  of  the  lublimation  of 
Mercury,  whence  by  an  Arabian  variation  ’twas  call’d  an  Alambic ,  ox  Alembic, 
under  the  Rojlrum  of  which  you  place  the  Receiver.  You  will  eafily  perceive, 
now,  where  it  is  proper  to  make  ufe  of  a  Cucurbit  with  a  Head,  and  Receiver, 
and  where  a  Retort  and  Receiver.  This,  the  eafinefs  with  which  any  Bodies 
rife,  and  the  confideration  of  their  being  mix’d  with  others  that  are  very  vo¬ 
latile,  from  which  they  are  to  be  feparated,  will  fufficiently  point  out.  You 
perceive  too  at  the  fame  time,  that  the  principal  inconvenience  of  this  laft 
Apparatus  is  this,  that  as  the  Alembic  mud  be  luted  to  the  Cucurbit,  and  its 
Rojlrum  to  the  Receiver,  you  muft:  by  this  means  have  two  Jundures,  which, 
take  all  care  you  can,  will  tranfmit  fome  of  the  fubtil  Vapours  through  the 
cracks  of  the  Lute.  But  there  is  often  neceflary,  likewife,  a  continual  reaffu- 
fion  of  the  volatile  part,  upon  the  fixed  Refiduum  from  which  it  was  feparated. 
This  the  Artifts  generally  call  Cohobation,  Paracelfus ,  formerly,  Circulation  ; 
and  this  operation  has  the  mod  beautiful  effeds  of  any  in  the  Chemical  Art. 
As  the  Operators,  therefore,  faw  the  great  neceflity  of  it,  and  at  the  fame  time 
found,  that  every  time  they  opened  their  Veflels,  they  lod  fome  of  their  Li¬ 
quors,  by  thus  pouring  them  back,  expofed  to  the  Air,  they  on  this  account 
contrived  a  Glafs  Veffel,  confiding  of  a  Cucurbit  and  an  Alembic,  the  two 
Rojlrums  of  which  being  turned  back  into  the  Cucurbit,  perpetually  return  into 
its  Belly  the  Liquors  that  are  colleded  in  the  Alembic  ;  and  thus,  the  Veffel 
being  perfedly  fecured  above,  the  lofs  of  the  Liquor  is  prevented,  and  the 
trouble  very  confiderably  leffen’d  :  This  they  called  a  Pelican,  which  is  fo 
much  the  better,  as  the  Tubes  brought  from  the  vertex  of  the  Alembic  are 
longer.  But  as  thefe  Veflels  are  not  very  eafy  to  be  procured,  the  fame  effed 
may  be  obtained  in  a  Ampler  manner,  and  that  is,  by  putting  the  Matter  you 
are  going  to  work  upon  into  a  Bolthead,  with  a  pretty  long  Neck,  and  then 
fitting  the  Neck  of  a  lefs  into  the  Mouth  of  it,  and  fecuring  the  Jundure  with 
a  proper  Lute.  You  mud  obferve,  however,  to  heat  the  Glaflfes  fird  to  fuch  a 
degree  as  will  be  neceffary  for  the  Operation ;  for  then  the  Air,  being  heated, 
will  be  proportionably  expell’d  out  of  the  Veflels,  after  which  you  may  lute  it, 
make  your  Fire,  and  proceed  without  any  danger.  In  this  Apparatus ,  how¬ 
ever,  it  fometimes  happens,  that  the  Liquor  which  is  colleded  at  top,  and 
grov/n  cool,  falls  down  upon  the  hot  bottom,  and  makes  it  fly  :  Being  thus 
cautioned,  therefore,  you  will  take  care  to  guard  againd  this  inconvenience. 

And 
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And  thus  we  have  fufficiently  confidered  Veffels  for  any  Chemical  Opera¬ 
tions.  , 

0/  Lutes. 

By  a  Lute,  the  Chemifts  mean  a  dudtile,  tenacious  Mafs,  growing  hard  ufe  oft 
when  it’s  dry,  which  ferves  to  fecure  the  junctures  of  their  Veffels,  that  no  Air  Lu*‘ 
may  pafs  in  and  out,  but  particularly,  that  the  Corpufcles,  when  they  are  carried 
up  by  Fire  in  the  diftillation,  may  be  kept  in,  nor  fufFered  to  efcape  out  of 
the  Veffels.  It  is  evident,  therefore,  that  the  Lutes  muft  be  different,  accord¬ 
ing  to  the  nature  of  the  Bodies  to  bediftilled. 

If  then  it  is  an  aqueous  Body  you  are  operating  upon,  you  need  only  take  TheLutefor 
the  flower  of  L.infeed,  from  which  the  Oil  has  been  exprefs’d,  and  with  a  little  a(P.eous  and 
White  of  an  Egg,  work  it  well  into  a  Pafte,  and  it  will  be  fufficient;  for  if  qK0’1*1,1" 
you  put  this  in  betwixt  the  Cucurbit  and  the  Alembic,  and  lute  with  it  the 
jundlure  of  the  Rojlrum  of  the  Alembic,  or  the  Retort,  with  the  Receiver,  it 
will  grow  hard  v/ith  Heat,  and  if  it  cracks,  may  be  mended  by  an  addition  of  more 
of  the  fame.  And  in  the  diftillation  of  all  fermented  inflammable  Spirits,  and 
volatile,  alcaline,  and  alcoholifated  Salts,  the  fame  Flower  v/ill  ferve  if  it  is 
well  work’d  with  clean  cold  Water. 

But  in  the  diftillation  of  Acids,  either  acetofe,  or  other,  this  Lute  won’t  do,  Foracetofe 
becaufe  in  this  cafe  it  will  be  corroded,  diffolved,  and  foften’d,  and  thus  will  fuf- 
fer  the  Spirits  to  efcape.  For  this  purpofe  then,  you  may  take  an  Ox’s  or 
Hog’s  Bladder  that  has  been  macerated  in  Water,  ’till  it  begins  to  grow  glu¬ 
tinous,  and,  as  it  were,  femi-putrid,  and  fallen  it  round  the  jundlure,  and  it 
will  anfwer  the  end  excellently  well. 

But  again,  when  with  a  very  ftrong  Fire  you  diftill  the  corrofive  acid  Spi-  Forfoffii 
rits  of  Vitriol,  or  foflil  Salts,  you  muft  then  have  a  Lute,  which  after  it  is  ap-  “Jj 
plied,  will  harden  like  a  Stone*,  and  hence  this  has  been  called  the  Lutum  Sa- 
pent'ue.  You  make  it  beft  in  the  following  manner.  Take  the  Colcothar 
that  remains  after  the  diftillation  of  Oil  of  Vitriol,  and  boil  it  in  Water,  which 
renew  till  the  laft  does  not  appear  to  be  at  all  fait*,  and  then  let  it  be  dried, 
and  kept  carefully  in  a  clofe  Velfel.  When  you  want  your  Lute,  take  fome  of 
this  fweet,  dry  Colcothar,  and  rub  it  well  with  an  equal  quantity  of  the 
beft  Quick-Lime,  and  then  with  a  little  beaten  White  of  an  Egg,  work  it 
prefently  into  a  Pafte,  and  apply  it  immediately  to  thejun&ure  of  the  Veffels, 
which  muft;  be  dry,  and  fomething  warm.  This  Pafte  then  will  very  foon 
dry,  and  harden  like  a  Stone,  and  like  Glafs  is  capable  of  confining  any 
Salts.  Without  all  this  trouble,  however,  I  prepare  a  Lute  of  the  fame  na¬ 
ture,  in  the  following  manner.  With  a  quantity  of  Potter’s  Clay,  I  mix  fo 
much  of  the  pureft  Sand,  that  the  Mafs,  if  it  is  work’d  with  Water,  won’t 
flick  to  the  Fingers  any  longer  *,  and  to  this  I  then  add  a  fourth  part  of  com¬ 
mon  Mafon’s  Lime,  fo  as  to  reduce  it  to  a  pretty  ftiff  Pafte.  And  the  drier 
this  is  when  it  is  made  ufe  of,  the  better,  if  it  does  but  remain  dudile:  When 
this  then  is  applied  to  the  junctures  of  the  Veffels,  it  grows  hard,  and  excellent¬ 
ly  anfwers  the  purpofe.  If  in  a  very  intenfe  Fire  it  fhould  happen  to  fplit  in 
the  diftillation,  the  crack  may  be  foon  made  good  again  with  fome  of  the  fame. 

It  has  this  convenience  too,  that  it  may  be  eafily  procured,  whereas  good 
Quick-Lime  is  fometimes  difficult  to  come  at. 
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But  in  diftillations,  particularly  in  the  hotteft  Furnaces,  where  the  Vefiels  are 
red  hot,  it  fometimes  unluckily  happens,  that  when  you  throw  in  new  Fuel, 
either  the  cold  Air,  or  the  coldnefs  of  the  Matter  thrown  in,  ftrikes  upon  the 
Surface  of  the  red  hot  Vefiel,  which  then  eafily  flies,  and  burfts  afunder. 
Hence  it  is  abfolutely  neceflary,  that  thefe  Vefiels  fhould  be  coated  over  with 
fome  proper  Matter,  in  order  to  fecure  them  from  the  ill  effedt  of  this  fudden 
Cold.  And  this  muft  fometimes  be  done  likewife,  when  you  diftill  with  glafs 
Vefiels  in  the  ftrongeft  Sand-heat,  where  the  Glafs  is  ready  to  melt*,  for  by 
this  means  the  Glafs  will  be  fixed  as  it  were  by  this  Cruft,  and  be  prevented 
being  put  in  fufion.  In  order  to  make  this  in  the  belt  manner,  take  fome 
Potter’s  Clay  and  Sand,  reduce  them  to  a  Powder,  and  with  fome  Water  work 
them  thoroughly  into  Pafte,  that  is  no  longer  tenacious,  and  then  at  laft  add  a 
little  Mafon’s  Lime,  and  mix  them  well  together.  When  you  ufe  it,  warm 
your  Vefife],  hold  it  over  the  Vapour  of  Water,  that  it  may  be  (lightly  moiften’d 
all  over  *,  then  cover  it  intire] y  with  this  Pafte,  and  by  working  it  with  your 
hands,  reduce  it  every  where  to  fuch  an  equal  thicknefs,  as  you  ftiall  fee  con¬ 
venient:  This  being  done,  fprinkle  it  over  with  hot  dry  Sand,  and  then  fet  it 
by  in  a  cool  place,  that  the  Coat  may  dry  very  flowly.  If  it  fhould  happen 
to  get  any  cracks  whilft  it  is  drying,  they  may  be  flopp’d  up  with  the  fame 
Matter.  When  thefe  Veflfels  are  prepared  in  this  manner,  they  will  bear  a  very 
intenfe  Fire.  , 

Of  Furnaces. 

There  is  now,  Gentlemen,  but  one  thing  more  left  to  finifh  our  Theory  of 
Chemiftry,  and  that  is,  a  fhort  confideration  of  Furnaces,  which  we  fhall  now 
proceed  to.  And  here  we  don’t  propofe  to  defcribe  all  the  Furnaces  made  ufc 
of  in  the  management  of  Metals  :  Nor,  indeed,  is  this  neceflary,  fince  what  the 
incomparable  George  Agricola  has  done  upon  this  head  is  fufficient,  who  has  ex¬ 
plained  this  matter  in  the  moft  elegant  Stile,  and  illuftrated  it  with  very  accurate 
Cuts.  If  you  will  confulc  John  Rudolphus  Glauber  too,  upon  Furnaces,  you 
will  find  fome  particular  contrivances  for  rendering  fome  of  the  ruder  Opera¬ 
tions  of  Chemiftry  more  eafy.  Of  thefe  things,  therefore,  I  need  fay  nothing. 
But  it’s  my  defign  here  to  explain  to  you  thofe  Furnaces,  which  a  perfon  will 
have  occafion  for,  who  has  a  mind  to  exercife  himfelf  in  the  pradtical  part  of 
Chemiftry,  according  to  the  method  of  our  procefles. 

A  Furnace,  then,  is  a  Machine,  by  means  of  which,  the  Fire  may  be  con¬ 
tained,  confined,  and  applied  to  the  Vefiels,  in  which  the  Matter  to  be  chang’d 
by  the  Fire  is  expofed  to  it.  In  a  Furnace,  therefore,  in  the  firft  place,  there 
is  required  a  Focus ,  or  Fire-place,  in  which  the  Fire  may  be  lighted,  kept  up, 
and  determined.  And  as  the  Fire,  which  muft  be  fed  with  proper  Fuel,  re¬ 
quires  a  Chimney  to  carry  off  its  Smoke,  and  a  Draught  for  the  Air,  and  a 
Door  t'o  throw  the  Fuel  in  at,  it  appears  in  what  manner  thefe  ought  to  be 
contrived.  In  the  fecond  place,  in  building  a  Furnace,  we  ought  particularly 
to  take  care,  that  the  direction  of  the  Fire  be  fo  managed,  that  it  (han’t  fpend 
itfelf  to  no  purpofe,  but  fhall  be  determined  towards  that  part  where  we  have 
occafion  for  it.  And  in  the  third  place,  it  muft  be  fo  built,  that  the  Vefiels 
containing  the  Bodies  to  be  operated  upon,  may  be  fo  conveniently  difpofed, 

as 
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as  to  be  equably  affe&ed  with  any  degree  of  Heat  neceffary,  till  the  Opera- 
ration  is  compleated. 

That  Furnace,  therefore,  will  be  bed  in  its  kind,  which  will  perform  the  The  quality 
defired  effects,  with  the  lead  Expence,  for  the  longed  Time,  and  with  the 
greated  Equability,  and  be  managed  with  the  lead  trouble  and  attendance  of 
the  Operator.  The  fird  of  thefe  ends  will  be  anfwered,  by  contriving  it  in  fuch 
a  manner,  that  the  whole  Heat  of  the  Fire,  without  any  lofs,  may  be  apply’d 
to  the  Body  under  Examination.  This  will  be  obtained  by  building  the  Fur¬ 
nace  of  folid  Materials,  and  forming  the  internal  Surface  of  fuch  a  figure,  as  is 
proper  to  determine  the  drength  of  the  Fire  to  the  place  defigned  :  And  this 
contrivance  will  have  this  advantage  too,  that  the  frequent  attendance  of  the 
Perfon  that  keeps  up  the  Fire  will  be  lefs  neceffary.  The  lecond  end  will  be 
anfwered,  by  chufing  out  fuch  Fuel  as  will  confumeas  flow  as  poffible,  fo  that 
it  will  but,  at  the  fame  time,  keep  up  fuch  a  Heat  as  is  neceffary  for  the  Ope¬ 
ration.  And  this  is  effedted  in  particular  by  obferving  a  proper  proportion  be¬ 
tween  the  Fire-place,  the  Chimney,  and  the  Air-holes:  Upon  which  Princi¬ 
ples,  your  fkillful  Operators  will  at  once  lay  on  fuch  a  quantity  of  Fuel,  as 
will  lad  for  a  very  confiderable  time.  The  third  circumdance,  however,  is 
the  mod  neceffary  of  all,  viz.  That  the  Fire  may  be  kept  up  to  the  fame  de¬ 
gree,  without  any  increafe  or  diminution  of  its  drength.  For  it  appears  by 
chemical  Obfervation,  that  a  determined  degree  of  Heat  produces  upon  every 
Body  a  certain  effedt  •,  and  hence,  when  the  adtion  of  it  grows  either  dronger 
or  weaker,  the  effedt  will  be  different  from  what  it  was  before.  For  this  rea- 
fon,  therefore,  there  often  arifes  a  confufion  among  our  chemical  productions, 
when  in  the  fame  Operation,  we  promifcuoudy  make  ufe  of  a  greater  or  lefs 
degree  of  Heat.  And  befides,  it  is  particularly  to  be  obferved,  that  fuch  a 
variation  of  the  Fire,  makes  Bodies  of  quite  another  difpofition,  with  regard 
to  any  particular  degree  of  Heat:  For  if  in  two  chemical  Operations,  we  make 
ufe  of  the  fame  Fire,  but  let  the  degrees  of  Heat  fucceed  each  other  in  a  dif¬ 
ferent  manner,  we  (han’t  be  able  to  produce  the  fame  things  from  the  very 
fame  Body  •,  which  has  often  prov’d  a  very  detrimental  error.  In  building  of 
thefe  Furnaces,  therefore,  the  Workman  mud  always  confider  fird  the  quantity 
of  Fire,  which  the  Fire-place  of  the  Furnace  mud  receive,  contain,  and  keep  up„ 
Secondly,  the  kind  of  Fuel  to  be  made  ufe  of  to  anfwer  the  purpofe  ;  upon 
which  head,  you  may  confult  what  has  been  laid  down  from  p.  168,  to  214. 

In  the  third  place,  he  mud  have  a  regard  to  the  drength  of  Fire  necef¬ 
fary  for  every  particular  chemical  Operation  :  For  the  very  fame  quantity,  of 
the  fame  Fuel,  in  the  fame  Fire-place,  may  produce  fuch  various  Heats,  that 
by  means  of  it,  every  intermediate  degree,  from  the  gentled  to  the  mod  in- 
tenfe,  may  be  excited  and  continued  :  In  the  fourth  place,  therefore,  he  mud 
always  have  a  particular  regard  to  the  eafy  accefs  of  the  Air  to  the  Fire-place  ; 
and  fhould  take  into  his  computation  too,  the  drength  with  which  the 
Air  tends  to  the  Focus ,  either  by  Blad  or  Draught.  Nay,  and  he  ought  to 
confider  too,  the  various  dates  of  the  Atmofphere,  with  regard  to  Heavinefs, 
Lightnefs,  Moidure,  Drynefs,  Heat  and  Cold:  For  when  the  Barometer  is 
highc-d,  and  it  freezes  hard,  and  the  Air  is  dry  at  the  fame  time,  the  fame 
Fire  will  burn  brighted  and  dronged.  But  in  the  fifth  place,  he  ought  above 
all  to  attend  to  the  courfe  of  the  Fire  that  is  kindled  in  the  Fire-place:  For  if 

there. 
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there  are  any  large  paflages,  by  which  it  can  make  its  way  out  into  the  Air, 
it  will  be  difiipated,  and  lofe  its  ftrength  ;  whereas,  if  its  united  adilion  is  de¬ 
termined  to  that  particular  place  where  the  Operator  wants  it,  it  will  beft  of 
all  anfvver  his  ends.  Thefe,  then,  are  the  fundamental  Principles  upon  which 
depends  the  juft  conftrucftion  of  Furnaces.  I  fhall,  now,  therefore,  proceed  to 
defcribe  thole  Furnaces  which  I  here  make  ufe  of  before  you,  and  which  a  Per- 
fon  ought  to  have  in  his  Elaboratory,  if  he  wou’d  be  furnifhed  with  fuch  as 
may  enable  him  to  perform  all  the  Operations  of  Chemiftry.  To  begin,  there¬ 
fore,  with  the  moft  fimple,  which  I  contrived  for  my  own  ufe  above  forty 
years  ago,  when  I  was  making  great  numbers  of  Experiments  in  a  Study  not 
very  large,  and  that  had  but  a  fmall  Chimney,  for  which  I  had  occafion  for  a 
good  many  Furnaces. 

The  moft  This  then  is  made  in  the  following  manner.  With  the  beft  and  drieft  Oak  ,a 
fimple  Fur*  hollow  Prifm  is  formed  upon  a  fquare  Bafe,  9  inches  broad,  and  14  inches 

pTxin.  high.  Within  this  there  is  fixed  a  fquare  Partition  made  of  the  fame  Wood, 

and  an  inch  thick,  which  muft  be  placed  5  inches  from  the  bottom,  and  will 
by  this  means  divide  the  Furnace  into  two  parts,  the  lower  of  which  will  be 
5  inches  high,  and  is  the  Focus  or  Fire-place  ;  the  upper  8  inches,  in  which 
are  placed  the  Retorts,  or  Cucurbits,  for  diftillation.  This  middle  Partition, 
which  reprefents  a  kind  of  Diaphragm,  has  in  the  middle  of  it  a  round  Hole  of 
5  inches  diameter,  in  the  hollow  of  which  may  be  placed  the  round  bottom  of 
the  Cucurbit,  or  Retort.  And  this  too  has  four  more  round  Holes  in  it,  of 

an  inch  diameter  each,  that  the  Heat  may  rife  out  of  the  bottom-part  into 

the  top.  The  Fire-place  has  on  one  fide  a  Door  with  Hinges,  which  is  as  big 

as  the  fide  of  the  Fire-place,  viz.  9  inches  wide,  and  5  high,  that  it  may  be 
opened  at  pleafure,  or  fhut  clofe  as  there  is  occafion.  The  whole  internal  Sur¬ 
face  of  the  Fire-place  is  lined  with  thin  Plates  of  Iron  or  Brafs,  that  fo  the 
Wood  may  be  in  fome  meafure  defended  from  the  Fire.  The  Door  likewife 
has  four  round  Holes  in  it,  each  an  inch  in  diameter,  for  the  free  admiflion  of 
the  Air  into  the  Fire-place,  to  which  there  are  fitted  four  cylindrical  Stoppers, 
by  the  help  of  which  you  may  let  in  more  or  lefs  Air,  as  you  find  it  necefiary. 
And  here  the  Carpenter  muft  be  particularly  careful,  that  the  Door  be  made  of 
very  dry  Wood,  and  fo  fitted,  as  to  fhut  the  Fire-place  up  exceeding  clofe. 
As  for  the  upper  part  of  the  Furnace,  the  fide  contiguous  to  the  Door  below, 
has  a  Hole  cut  out  in  the  middle  of  it,  and  reaching  to  the  top,  which  is  4  ~ 
inches  fquare.  On  the  inner  edge  of  this  Hole,  the  Wood  is  cut  away  all 
round  to  the  breadth  of  half  an  inch,  and  to  half  the  thicknefs  of  the  Board  of 
which  the  Furnace  is  made,  and  then  on  every  fide  there  is  fattened  a  flip  of 
Wood  in  fuch  a  manner,  as  to  form  a  groove  with  that  hollow.  There  is  then 
cut  out  of  the  fame  Wood  a  Board  an  inch  thick,  and  exaftlv  of  the  fame 
fize  with  the  Hole  cut  in  the  fide,  but  that  has  likewife  on  its  inner  part  a 
rim  on  all  three  fides,  half  an  inch  broad  and  thick,  in  order  to  flip  into  the 
groove  formed  on  the  edge  of  the  Hole,  that  thus  this  Board  being  every  way 
fecured,  may  fhut  up  this  Hole  exactly,  when  you  have  a  mind  to  diftill  in  a 
Cucurbit,  digeft  in  a  Bolthead,  or  exhale  in  an  open  Vettel,  and  be  re¬ 
moved  again  when  you  want  to  dittill  in  a  Retort :  For  which  purpofe  you 
muft  have  another  piece  made  exaftly  in  the  fame  manner  as  the  former,  but 
only  with  a  circular  Hole  in  the  middle  of  it,  of  2  ~  inches  diameter,  to  tranfi 
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mit  the  Neck  of  the  Retort.  The  top  of  the  Furnace  confifts  of  two  folding 
Doors,  which  in  their  middle  are  cut  out  into  an  orbicular  Hole  of  5  inches 
diameter,  to  let  through  the  Cucurbit,  or  Neck  of  the  Bolthead:  And  Iaftly, 
there  is  a  round  wooden  Cover  made  fit  to  this  Hole  to  ftop  it  clofc,  when  you 
diftill  with  a  Retort.  When  you  want  to  fet  it  to  work,  take  a  fquare  earthen 
Pan  with  3  feet,  4  an  inch  high,  whofe  bottom  muft  be  plain,  and  its  fides 
on  the  outfide  54  inches  wide,  and  the  height  of  the  whole  Pan,  from  the 
bottom  of  the  feet  to  the  edge  of  the  Pan,  3  inches  and  a  half.  On  the  bot¬ 
tom  of  the  Pan,  fpread  lightly  fome  fifted  Afhes  to  the  height  of  a  quarter 
of  an  inch,  and  then  upon  this  Jay  a  Live-coal  of  Dutch  Turf,  perfedtiy  red 
quite  through,  and  not  at  all  fmoaky  ;  and  then  this,  if  it  is  lightly  fprinkled 
over  with  the  fame  fifted  Alhes,  will  keep  up  fuch  an  equable  Heat  for  near  four 
and  twenty  hours,  as  the  human  Body  is  capable  of  bearing.  But  here  you  muft 
take  notice,  the  thinner  the  Coal  is  covered  with  Allies,  the  greater  will  be 
the  Heat,  but  then  it  won’t  laft  fo  long.  In  this  Furnace,  now,  you  have 
neither  Smoke  nor  Smell.  And  it  maintains  fuch  a  very  foft  equable  heat,  that  I 
can’t  think  but  that  Eggs  might  be  hatched  in  it.  But  in  this  too  we  can  raife 
as  great,  nay  and  greater  degree  of  Heat,  than  that  of  boiling  Water.  In  this, 
therefore,  conveniently,  fafely,  and  with  little  expence,  may  be  performed  all 
Digeftions,  diftillations  of  Waters,  fpirituous  Liquors,  volatile  alcaline  Salts, 
and  all  volatile  aromatic  and  oleole  Salts,  as  well  as  all  Preparations  of  Tinc¬ 
tures.  All  exficcations,  and  exhalations  for  the  formation  of  Chryftals,  may 
be  aftedled  here  likewife.  Nay,  after  Glauber's  manner,  I  have  prepared  in  it 
Spirit  of  Nitre,  and  Spirit  of  Salt,  to  the  great  furprizc  of  an  old  experienced 
Chemift.  This  therefore  I  call  th e  (Furnus  Studioforum )  Student’s  Furnace. 

But  when  you  want  a  Furnace  that  will  yield  a  greater  Heat  for  diftilla- Second  Fur° 
tion  in  Sand,  then  the  following  feems  to  me  the  belt  fitted  for  this  purpofe:  mce‘ 

And  as  the  portable  ones  have  this  convenience,  that  they  leave  the  common  Fire-  pi.  xiv. 
place  free,  I’ll  defcribe  one  of  that  fort.  With  a  very  thin  Plate  of  Iron,  make 
a  hollow  Cylinder  17  inches  in  diameter,  and  19  inches  high.  Let  the  bottom 
be  doled  with  a  Plate  of  the  fame  kind,  and  the  top  be  open.  Let  it  be  fup- 
ported  at  bottom  with  3  iron  Legs  12  inches  long,  and  let  the  infide  of  the 
bottom  be  covered  with  a  copper  Plate,  that  the  Salt  of  the  Afhes  mayn’t  too 
foon  eat  away  the  Iron.  Within  the  Cylinder,  you  muft  fix  a  Grate  parallel 
to  the  Bafe,  whofe  upper  furface  muft  be  4  inches  above  it.  Let  this  Grate 
be  furrounded  with  a  thin  Rim  34  inches  broad  and  let  the  Bars  be  f  an  inch 
fquare,  and  ftand  an  inch  from  one  another ;  or  let  the  diameter  of  the  cir¬ 
cle  of  the  Grate  be  fo  divided  as  to  place  fix  fuch  iron  Bars  in  it.  This 
Grate  is  placed  within  the  iron  Cylinder  at  4  inches  diftance  from  the  bottom, 
where  it  muft  have  three  pieces  of  Iron  Handing  out  to  fupport  it.  Let  your 
Door  then  to  this  Afh-hole  be  4  inches  high,  and  6  wide,  and  made  to  fit 
nicely,  that  it  may  (hut  it  up  very  clofe  upon  occafion.  Three  inches  above 
the  upper  furface  of  your  Grate  make  the  opening  of  your  Fire-place,  which 
muft  be  6  inches  wide,  and  4  and  a  half  high.  With  the  Foci  then  15  inches 
diftant,  and  a  perpendicular  from  the  Focus  to  the  Circumference  of  5  inches, 
defcribe  an  ellipfe;  and  then  by  this  make  a  folid  wooden  Semi-ellipfe,  cut  off 
at  the  Foci',-  by  which  model  you  muft  Ihape  the  internal  furface  of  your  Fur¬ 
nace,  which  muft  be  built  with  Bricks,  fo  difpofed,  as  to  form  fuch  a  concave 
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furface,  and  fo  contrived,  that  the  edges  next  the  internal  part  may  come  as 
clofe  to  one  another  as  may  be,  fo  as  to  leave  but  fmall  fpaces,  which  mud 
•  be  filled  with  Mortar  made  of  Lime  and  Sand.  But  before  the  Bricklayer 
can  do  this,  you  muft  have  a  Stopper  made  to  the  Fire-place.  This  mud 
be  made  of  a  plate  of  Iron,  the  fame  of  which  you  make  your  Furnace,  and 
with  the  fame  cylindrical  furface.  As  for  the  fize  of  it,  it  mull  be  made  in 
fuch  a  manner,  that  when  it  is  applied  to  the  opening  of  the  Fire-place,  it  may 
reach  an  inch  beyond  it  on  every  fide,  that  it  may  thus  intirely  clofe  it  up. 
Upon  this  Cover,  then,  you  muft  eredt  a  hollow  Segment,  cut  out  of  this  Cylin¬ 
der  to  the  fize  of  the  opening  of  the  Focus t  the  fides  of  it  tending  towards 
the  center  of  the  Cylinder,  and  the  top  and  bottom  being  parallel  to  the  Bafe 
of  the  Furnace,  that  the  internal  furface  of  this  Stopper  may  be  made  to 
anfwer  to  the  concave,  elliptical  figure  of  the  Furnace.  Let  the  Bricklayer, 
then,  fill  this  hollow  with  Brick  and  Mortar,  and  fo  form  and  fmooth  its 
internal  furface,  that  when  it  is  fixed  in  the  hole  it  may  make  one  continued, 
uniform  figure  with  the  furface  of  the  Furnace.  When  this  is  made,  build 
your  internal  Furnace  with  Brick  and  Mortar,  in  the  manner  before  directed. 
At  the  upper  part  of  the  iron  Cylinder,  and  on  that  part  which  is  near  to  the 
door  of  the  Furnace  there  muft  be  a  Segment  cut  out,  3  inches  broad,  and. 
2  deep,  that  the  Neck  of  the  Retort  may  be  placed  there  in  a  declining  po- 
fition,  when  you  have  occafion  to  diftill  in  fuch  Veffels.  And  laft  of  all,  in 
the  upper  part  of  the  Furnace  an  Iron  Pot  muft  be  fo  firmly  fixed  in  with 
Mortar  betwixt  the  Bricks,  that  the  Fire  (han’t  be  able  to  make  its  way  through, 
but  at  the  fame  time,  about  the  edge  of  the  brick-work,  at  top,  there  muft 
be  left  4  holes,  fhap’d  like  a  Half-Moon,  an  inch  broad,  and  two  inches  in 
curvature,  which  may  ferve  as  a  vent  for  the  Smoke  and  Fire.  A  Furnace 
built  in  this  manner  is  fit  for  diftillation  with  a  Cucurbit,  Retort,  and 
Bolthead,  and  as  it  is  portable,  it  is  convenient  for  a  great  many  purpofes. 
a  Third  The  third  Furnace  which  an  Elaboratory  cannot  be  without  is  a  Balneum 
Furnace.  Marice .  This  confifts  of  the  fame  Furnace  as  the  preceding,  except  that 

pi.  xv.  the  furface  of  the  Grate  is  only  8  inches  diftant  from  the  bottom  of  the  brafs 

Fig.  x.  cylindrical  Vefiel.  The  brafs  Vefiel  which  is  for  the  Bath,  and  is  fet  with 
Mortar  within  the  upper  part  of  the  Furnace,  is  12  inches  deep.  This  is  of  a 
cylindrical  form,  and  at  the  top  has  a  horizontal  Rim  an  inch  broad,  by  which 
it  refts  upon  the  top  of  the  Furnace,  and  above  that,  another  of  the  fime 
breadth  riling  perpendicularly.  There  is  then  another  Vefiel  made,  in  fuch  a 
manner,  that  when  it  is  placed  within  the  former,  it  may  ftand  an  inch  difiant 
both  from  its  bottom  and  fides,  and  may  reach  5  inches  above  the  top  of  the 
furnace.  At  12  inches  diftance  from  its  bottom,  this  Vefiel  has  a  rim  on  its  out- 
fide,  which  runs  a  little  declining,  and  when  it  is  juft  broad  enough  to  cover 
the  aperture  left  between  the  two  Veftels,  is  turned  perpendicularly  down¬ 
wards,  that  it  may  be  received  exactly  within  the  eredt,  perpendicular  Rim  of 
the  former,'  and  thus  the  cavity  between  them  may  be  perfectly  clofed.  In 
the  broad,  lateral  Rim  of  this  Vefiel  there  is  a  hole  made  for  pouring  Water 
into  the  Bath  Vefiel,  that  by  this  means  it  may  be  contained  betwixt  that 
Vefiel,  and  this  internal  one.  The  Neck  of  this  fecond  Veflel  receives  into  it 
an  Alembic,  whofe  Roflrum  may  be  inferred  into  a  Tin  Worm,  in  a  Re¬ 
frigeratory.  To  this  likewife  may  be  fitted  that  fort  of  Alembic,  which  is  pro¬ 
duced  into  a.  tall,  cylindrical  Tube,  and  then  turned  down  again,  for  the 
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diftillation  of  Alcohol,  which  we  have  already  defcribed.  And  laftly,  there 
may  be  made  a  Cover  to  the  Bath  Veflel,  to  fit  into  the  perpendicular  Rim,  as 
the  former  did,  and  clofe  it  in  the  fame  manner.  And  the  Neck  of  this  Cover, 
too,  may  admit  an  Alembic,  in  order  to  diftill  with  a  Worm.  This  Furnace, 
then,  thus  compleated,  we  may  make  ufe  of  firft,  for  the  common  diftillations 
of  all  Vegetables  with  Water  ;  and  of  all  Refins,  Balfams,  and  Gums  with 
Water,  into  their  eftential  Oils.  Secondly,  for  diftillation  of  Vinegar  ;  and 
very  conveniently  for  diftilling  any  thing  whatever  either  in  Balneo  Vaporis ,  or 
Maris ,  in  any  determined  degree  of  Heat,  as  far  as  the  degree  212.  And 
thirdly,  this  is  of  excellent  fervice  in  the  preparation  of  Alcohol  at  once,  with 
a  good  deal  of  eafe,  and  in  a  large  quantity,  which  otherwife  requires  fo  much 
Time,  Fire,  Labour,  and  Charge.  For  thefe  reafons,  I  have  in  Plate  XV. 
given  you  a  very  exadt  defcription  of  it,  with  its  whole  Apparatus. 

But  there  is  (till  wanting  a  Furnace,  in  which  may  be  raifed  a  very  intenfe  Fourth  Fur 
Heat,  for  fufing  Bodies  that  require  a  very  ftrong  Fire.  And  this  is  beft  nace- 
built  in  the  following  manner.  In  the  firft  place,  let  there  be  raifed  a  ftone  pi.xvi. 
Bafe,  arched  at  top,  and  3  feet  high ;  for  this  Furnace  muft  have  the  Door 
of  the  Fire-place  at  fuch  a  height,  that  the  Operator  may  look  into  it  as  he 
ftands  upright.  Upon  this  Bafe  let  there  be  raifed  an  Afti-hole  5  inches  high, 
and  over  this  a  Grate,  with  Bars  almoft  an  inch  thick,  and  near  an  inch  from 
one  another.  Let  the  Bafe  of  the  Afh-hole,  and  the  Grate  above,  be  of  a  cir¬ 
cular  figure,  and  12  inches  in  diameter,  and  above  the  Grate  let  the  Cylinder 
be  continued  to  the  height  of  6  inches.  Upon  this  Cylinder  let  there  be  erect¬ 
ed  a  paraboloid  Cone,  whofe  Axis  muft  be  8  inches,  and  loweft  ordinate  6, 
whence  its  Parameter  will  be  4  inches  and  a  half,  and  its  Focus  one  inch  and  f 
from  its  Vertex.  When  this  Paraboloid  is  built  to  6  inches  height  above  its 
cylindrical  Bafe,  raife  a  cylindrical  Chimney  over  it  2  feet  high,  whofe  diame¬ 
ter  will  be  3  inches.  In  the  fore  part  of  the  Fire-place  2  inches  above  the 
Grate,  let  there  be  a  door  5  inches  wide,  and  6  high,  and  arched  above  with 
the  arc  of  a  circle  of  12  inches  diameter.  At  an  inch  diftance  above  the  arch 
of  the  door  let  there  be  a  conical  hole  in  the  Furnace  of  2  inches  aperture, 
that  you  look  down  through  it  into  the  Fire-place  if  you  want  to  fee  whe¬ 
ther  the  Matter  is  melted  in  its  Vefifel ;  and  make  a  Stopper  to  put  in  or  take 
out  of  this  hole  at  pleafure.  This  Furnace  muft  be  built  of  very  good  Bricks 
and  Mortar,  its  walls  muft  be  5  inches  thick,  and  its  internal  furface  muft  be 
fmooth’d  over  with  very  dry  Lime.  This,  when  it  is  once  hot,  raifes  a  prodigious 
Fire,  efpecially  in  the  middle  of  the  Axis,  and  the  upper  part,  as  is  demonftrat- 
ed  geometrically  with  a  geat  deal  of  eafe.  The  iron  door  muft  be  let  in  fo  as 
to  fhutvery  clofe;  and  the  bottom  of  the  Afti-hole  muft  be  a  plate'of  Iron, 
that  if  any  thing  happens  to  fall  through  the  Grates  it  may  readily  be  come 
at  again. 

But  a  chemical  elaboratory  muft  be  ftill  furnifhed  with  another  Furnace  for  Fifth  f«- 
the  diftillation  of  acid  Salts,  from  Nitre,  Sea-Salt,  Fountain  Salt,  Sal-Gem ,  nace* 
Vitriol,  Copperas,  and  Alum.  This  then,  after  having  tried  various  forts  of  pi.  xvii, 
them,  we  build  after  the  following  manner.  Upon  the  pavement  under  the 
Chimney  let  there  be  ere&ed  a  Parallelipiped,  the  breadth  of  it  in  the  front 
20  inches,  and  length  38  ;  and  the  breadth  of  its  cavity  in  the  front  12  inches, 
and  its  length  22  ;  whence  the  thicknefs  of  the  Wall  is  evident.  Let  this  Ra- 
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rallelipiped  be  raifed  1 1  inches  high.  In  the  middle  of  the  front  let  there  be 
an  opening  carried  from  the  Pavement  1 1  inches  high,  and  4  broad,  round 
the  edge  of  which  let  the  brick-work  be  let  in  a  little,  that  a  door,  made  of 
an  iron  plate  may  be  received  into  it,  when  you  want  to  ftop  it  clofe:  This  is 
for  the  Afh-hole,  and  draught  to  the  Furnace.  Here,  inftead  of  a  Grate,  Jet 
there  be  fixed  fome  prifmatical  iron  bars,  an  inch  fquare,  14  inches  long,  and 
an  inch  diftant  from  one  another,  and  let  them  lie  parallel  with  the  breadth  of 
the  Afh-hole.  Upon  the  upper  hollow  of  the  Parallelipiped  let  there  be  de- 
fcribed  an  Ellipfis,  whofe  Foci  mud  be  22  inches  diftant,  and  tranfverfe  Diame¬ 
ter  12,  and  then  the  breadth  of  the  Fire-place  at  the  beginning  and  end  will 
be  nearly  10.  With  this  elliptical  Figure  then  let  there  be  a  cavity  formed, 
within  4  inches  and  a  half  deep,  and  let  the  external  parts  be  compleated  in  a 
parallelipipedal  form.  In  the  front  Wall,  dire&ly  over  the  Afh-hole,  let  there 
bean  opening  into  the  Fire-place,  7  inches  broad,  and  9  high ;  and  let  this 
Hole  have  its  lower  edge  declining  inwards  1  inch  and  a  half,  and  have  an  iron 
Door  made  exa&ly  to  fit  it.  Let  the  lower  part  of  the  Door  be  3  inches 
above  the  upper  part  of  the  Afh-hole.  In  the  other  longer  fide  there  mult  be 
an  arched  aperture,  whofe  lower  limb  muft  be  placed  10  inches  above  the 
Grate.  The  length  of  this  Limb  muft  be  20  inches,  its  height  12,  and  the  Arch 
muft  be  an  Ellipfe,  whofe  Foci  are  20  inches  diftant,  and  has  a  tranfverfe 
Diameter  of  24.  At  this  aperture  are  put  in  the  long  Necks.  On  the  infide 
of  the  Wall,  oppofite  to  this  aperture,  and  9  inches  above  the  Grate,  there 
muft  be  raifed  a  Ledge  of  an  inch  and  a  half  breadth  for  the  VefTelsto  reft 
upon  during  the  diftillation  ;  and  in  the  middle  of  the  fame  Wall  at  top 
there  muft  be  a  fquare  Hole  for  a  Chimney,  3  inches  broad,  and  2  high. 
This  being  done,  you  muft  build  the  uppermoft  elleptical  arch  of  your  Fur¬ 
nace,  whofe  vertical  point  muft  be  21  inches  diftant  from  the  Grate  ;  the  Axis 
of  the  Ellipfe  22  inches,  and  its  tranfverfe  diameter  10.  This  Arch,  therefore, 
will  be  formed  by  the  rotation  of  fuch  an  Ellipfe  about  its  Axis ,  fuppofing  this  . 
to  be  16  inches  from  the  Grate.  When  you  diftill  in  this  Furnace,  you  take  2 
Long-necks,  11  inches  high,  9  wide,  with  cylindrical  Necks  5  inches  long, 
and  3^  diameter,  and  place  them  horizontally,  and  parallel,  fo  that  their 
bottoms  fhall  reft  upon  the  Ledge  in  the  oppofite  Wall,  their  mouths  being  pa¬ 
rallel  to  the  aperture  they  lie  in.  With  Bricks,  and  Mortar,  then,  you  clofe 
up  intirely  the  whole  aperture  *,  and  to  the  mouths  of  the  Long-necks  apply  a 
cylindrical  Tube,  and  to  that  a  Receiver.  With  fuch  a  Furnace  as  this  you 
may  raife  an  incredible  heat.  It  is  fafe,  and  eafily  managed  ;  and  makes  the 
Fire  exert  all  its  ftrength  upon  the  diftilling  Matter  alone ;  and  by  means  of 
o«h«r  For-  the  Afh-hole,  it  is  eafily  regulated. 

The  allaying  Furnace  is  fo  plainly  deferib’d  by  the  induftrious,  candid  Laza^ 
rus  Erker ,  that  there  is  no  room  to  add  any  thing  upon  this  head  *,  and  a  very 
accurate  cut  of  it  you  may  fee  in  George  Agricola. 

And  as  for  the  Furnace  with  the  Veftca ,  Alembic,  Worm,  and?  Refrigatory 
that  is  too  well  known  to  need  any  defeription.  I  may  now,  therefore,  dif- 
mifs  this  fubjedl  too,  and  thus  put  an  end  to  the  firft  and  fecond  part  of 
thefe  Inftitutions. 
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The  Explanation  of  the  Plates. 


P  L  A  T  E  I. 

Fig.  i. 

AB,  CD.  Two  cylindrical  iron  Rods  three  feet  long. 

E.  A  Ring  with  a  handle  F,  whofe  cavity  meafures  exa&ly  the  thicknefs  of 
both  Rods  when  they  are  cold. 

Fig.  2. 

AC,  BD.  Two  parallel  Plates,  divided  into  very  fmall  equal  parts. 

AB,  CD.  Two  parallel  Plates,  which  may  be  moved  up  and  down  by 
means  of  two  Grooves,  in  AC  and  BD. 

EF.  The  iron  Rod  to  be  meafured  when  it  is  cold,  and  after  it  is  heated. 

Fig.  $. 

AB.  A  brafs  Ruler  divided  into  very  fmall  parts. 

BC.  Another,  perpendicular  to  the  former  at  B,  graduated  with  very  mi¬ 
nute,  and  equal  divifions. 

AD,  A  third  fixt  upon  an  Axis  at  A,  fo  that  it  may  move  upon  the  Ruler 
BC,  and  by  this  means  may  give  you  the  number  of  parts  upon  BC, 
that  the  Rod  made  red  hot,  and  fet  upon  a  certain  point  of  A  B,  will  ele¬ 
vate  the  Hypothenufe  AD,  higher  than  it  did  when  it  was  cold,  and  plac’d 
upon  the  lame  point. 


PLATE  II. 

Fig.  i. 

ABDC.  The  common  Thermometer  of  Drebbelius. 

A.  Its  hollow  Sphere. 

BD.  The  Neck  full  of  Air  to  D,  with  which  the  Sphere  is  filled  likewife, 
DC.  That  part  of  the  Neck  that  is  filled  with  a  colour’d  Liquor. 

E.  A  Velfel  containing  the  fame  Liquor. 

Fig.  2. 

AB,  DC,  EF.  A  Thermometer  of  Drebbelius ,  more  fenfible  than  the 
former. 

ABCD.  An  anterior  view  of  the  fame. 

Fig.  3. 

ABCDEF.  The  fame  feen  fideways  •,  that  the  Segments  of  the  Sphere  of 
which  the  upper  Cavity  is  formed,  may  come  in  view. 
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PLATE  III. 

Fig.  i. 

A.  A  finaller  Sphere,  in  which  the  contained  Fire  expands  itfelf  equably. 

B.  A  larger  Sphere  concentric  to  the  former,  and  including  it,  into 
which  the  Fire  diffufes  itfelf  equally  out  of  the  other. 

Fig.  2. 

AFIG,  BDIE.  Two  equal  Spheres  touching  one  another  in  the  point  I. 

CD.  A  right  Line  drawn  from  the  Center  C,  of  the  firft  Sphere,  which  is 
a  Tangent  to  the  other  at  D. 

CE.  A  right  Line  drawn  from  the  fame  Center  C,  touching  the  fecond 
Sphere  at  E. 

CFG.  The  Sedtor  in  which  is  contained  that  part  of  the  Fire  in  the  Sphere  A, 
that  may  be  equably  communicated  to  the  Sphere  B,  the  proportion 
of  which  being  found  to  the  whole  Sphere,  fhows  what  quantity  of 
Fire  thus  equably  expanding  itfelf  from  the  Center  of  one  Globe  can 
fall  upon  another  of  the  fame  Magnitude  in  contadt  with  it. 

Fig.  3. 

A,  B.  Two  Spheres  equal  to  the  former,  and  in  contadl. 

C.  The  Center  of  the  Sphere  A. 

D.  The  Center  of  the  Sphere  B. 

K.  The  point  of  contadt  of  the  Spheres. 

CKD.  A  right  Line  joining  their  Centers. 

EG.  A  Line  parallel  to  CKD,  touching  both  Spheres. 

FI.  A  Line  parallel  to  EG,  touching  them  both  likewife. 

EFGI.  The  Cylinder  through  which  all  the  Fire  of  the  Sphere  A  being 
diredled  in  parallel  Lines,  falls  intirely  upon  the  Sphere  B ;  which  there¬ 
fore  colledts  all  the  Fire  that  was  before  diffufed  through  the  whole 
fuperfkies  of  the  Sphere  A :  Whence  the  Fire  will  be  four  times  denfer 
in  the  Circle  GDI,  than  it  was  in  that  Superficies. 
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Explanation  of  the  Plates. 

P  L  A  T  E  IV. 

Fi  G.  i. 

ABCD.  A  hollow  Cylinder  made  of  Iron  Plates,  and  open  at  both  ends, 
which  is  the  Fire-place  of  the  Machine. 

BD.  Its  lower  aperture  where  it  communicates  with  the  other  Cylinder,  by 
means  of  a  Grate. 

EFG.  A  hollow  Cylinder  made  of  the  fame  Iron  turn’d  up  at  F,  fhut  at  E, 
and  open  at  BD,  where  the  Grate  is,  and  at  G,  where  the  invifible 
Smoke  paffes  out. 

Fig.  2. 

ABCDEF.  A  hollow  Parallelipiped  open  at  ABCD,  in  which  the  Fire-place 
is  at  ILKM. 

ILKM.  The  Grate  of  the  Fire-place,  upon  which  is  laid  the  combuftible 
Matter. 

EM.  The  place  under  the  Grate  into  which  the  Flame  and  Smoke  are  de- 
preffed  as  foon  as  ever  the  Tube  OGH  grows  very  hot. 

NO.  The  aperture,  which  is  here  fquare,  but  may  likewife  be  made  oval  as 
in  the  Text.  If  it  is  made  fquare,  it  mud  be  a  little  narrower  than  KM, 
if  elleptical,  its  Diameter  mud  be  of  that  length> 

NOGH.  A  hollow  Tube  of  the  fame  Iron,  either  parallelipipedal  or  elliptico- 
cylindrical,  as  in  the  Text,  open  under  the  Grate  at  NO,  and  at  the 
top  H. 

Fig.  3. 

ABC.  The  biggefl  Glafs-Receiver  I  could  get,  open  at  C. 

AB.  The  bottom  of  it  cut  out  in  a  circular  form,  and  therefore  open  there 
too. 

D.  A  brafs  Cylinder  in  which  the  Liquor  being  fet  on  fire  gives  the  Flame 
H,  confined  under  the  Bell v 

EFG.  Three  Bricks  which  the  Bell  is  fet  upon,  that  the  Air  may  have  free 
admiffion  to  it  underneath. 

Fig.  4. 

ABC.  A  glafs  Veflel,  as  before. 

E.  A  Pan  with  a  live  Coal. 

D.  A  brafs  Dilh,  in  which  the  Alcohol  burns,  J.he  Dilh  (landing  upon  the 
Coal. 

F.  G,  I.  Three  Bricks  on  which  the  Glafs  (lands. 

H.  The  Flame  of  the  Alcohol  fet  on  Fire  under  the  Bell. 
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PLATE  V. 


5 1 8  Explanation  of  the  Plates. 

PLATE  V. 

Fig.  i. 

ABC.  A  Thermometer  fixed  to  the  board  DEFG  by  the  brafs  rings  M,N,C). 

DEFGHIKL.  A  wooden  Machine  made  to  ftand  upon  a  table  with  the 
Thermometer. 

PQ.  A  veflel  in  which  the  Bulb  of  the  Thermometer  may  be  placed,  and 
then  any  liquors,  you  have  a  mind  to  make  trial  of,  may  be  poured  in  fuc- 
ceflively  and  mixed  together. 

Fig.  2. 

ABC.  Fahrenheit's  fir  ft  Thermometer,  which  by  the  dilatation  of  the  tinged 
fpirit  indicates  the  increafe  of  the  heat  of  the  Atmofphere. 

AB.  Its  Bulb,  which  in  the  greateft  obferved  natural  cold  contained  1933 
parts  of  tinged  fpirit,  of  which  the  Pipe  BC  contained  96. 

BC.  A  Pipe  produced  from  AB  and  by  a  Scale  fixed  to  it  divided  into  9 6 
equal  parts,  that  the  fpirit  when  it  dilates,  and  afcends,  may  difcover  the 
augmentations  of  Heat. 

Fig.  3. 

ABC.  Fahrenheit's  fecond  Thermometer  meafuring  the  increments  of  Heat 
in  the  Atmofphere  by  the  dilatation  of  Mercury. 

AB.  Its  Bulb,  which  in  the  greateft  obferved  natural  Cold  contained  11520 
parts,  of  which  the  Pipe  BC  contained  96. 

BC.  A  Pipe  produced  from  AB,  and  divided  by  a  Scale  into  96  equal  parts, 
by  which  the  Mercury  when  it  afcends  determines  the  increafe  of  Heat. 

Fig.  4. 

AB.  Fahrenheit's  third  Thermometer  to  meafure  the  Heat  of  the  Human 
Body. 

AB.  A  clear  glafs  Tube,  perfectly  clofed  hermetically,  within  which  it  is 
placed. 

DC.  The  Thermometer  within,  either  by  its  tinged  fpirit,  or  Mercury,  in¬ 
dicating  the  increments,  or  decrements  of  Heat. 

DE.  Its  Bulb. 

EG.  Its  neck. 

EF.  The  fluid  in  the  neck,  by  its  afcent  pointing  out  the  Heat,  by  its  de- 
fcent  the  Cold. 

EFG.  A  paper  divided  into  equal  parts  or  degrees. 

This  Thermometer  being  held  a  good  while  under  the  arm,  upon  the  breaft 
under  one’s  clothes,  or  in  the  mouth,  will  determine  the  Heat  of  the  Body 
at  that  time. 
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Explanation  of  the  Plates, 

PLATE  VI. 

ABCD,  Abrafs  Plate  hollowed  at  vxyz  that  the  Bulb  of  the  Thermometer 
may  be  let  into  it. 

EF.  A  Thermometer  made  with  Mercury  in  fuch  a  manner,  that  in  the 
greateft  obferved  natural  cold  the  Mercury  may  Hand  at  I,  and  in  the  heat 
of  boiling  Mercury  at  F. 

GE.  The  Bulb  of  the  Thermometer. 

GF.  The  pipe  of  the  Thermometer  divided  by  means  of  the  brafs  Plate 
into  600  equal  parts,  which  in  this  fhort  Figure  cannot  be  all  reprefented 
diftindt,  and  therefore  here  we  have  divided  it  into  larger  portions  IK, 
KL,  LM,  &c.  each  containing  6y  of  fuch  equal  parts. 

G,  H.  Two  brafs  Semi-circles  by  which  the  Thermometer  is  fo  fixed  to  the 
Plate,  that  you  may  take  it  off  whenever  you  pleafe. 

abed.  A  brafs  veffel,  into  which  the  Thermometer  may  be  put  when  taken 
off  of  the  plate,  that  the  heat  of  the  Liquor  to  be  examined,  whilft  it 
boils  in  this  Veffel  may  be  marked  upon  the  neck  GF,  which  then  being 
applied  to  the  Scale,  will  give  you  the  degree  defired. 

Fig.  2. 

A.  A  hollow  cylindrical  Veffel  open  at  a,  quite  full  of  water,  but  its  mouth 
covered  with  the  paper  D,  which  is  then  inverted  without  any  Water 
running  out.  The  fame  Veffel  covered  in  the  fame  manner,  and  lying 
horizontally,  without  any  Water  running  out. 

B.  B.  Conical  Veffels,  with  which  the  Experiment  fucceeds  in  the  fame 
manner,  as  it  does  likewife  in 

C.  A  fmall  Bolthead. 


PLATE  VII. 


Explanation  of  the  Plates, 

PLATE  VII. 

Fig.  i. 

ABbc.  A  ftrong  glafs  Tube  every  where  equally  wide. 

AB.  The  longer  Leg,  Tome  feet  high. 

be.  The  fhorter,  12  inches  high,  and  nicely  divided  into  lines; 

A.  The  Mouth  at  which  the  Mercury  is  poured  in. 

c.  The  extremity  hermetically  fealed. 

Fig.  2. 

ABC.  A  very  fmall  Bolthead  filled  with  Water  and  inverted. 

BC.  The  Bulb,  at  whofe  top  C  is  contained  the  Air,  which  entering  in 
the  form  of  Bubbles  afeended  and  burft  afunder. 

AB.  The  Neck,  whofe  orifice  A  is  5  lines  diameter. 

A,  d,  e,  f,  g,  h.  Bubbles,  in  which  form  and  fize  the  Air  admitted  into  the 
Neck  is  colledted  and  afeends,  not  mixing  with  the  Water,  but  affociating 
into  a  large  Body. 

Fig.  3. 

ABC.  A  Glafs  like  the  former,  full  of  Water,  and  inverted. 

BC.  The  Bulb  ftill  full  of  Water. 

BA.  Its  Neck,  whofe  Mouth  A  is  8  lines  in  diameter. 

d,  e.  Large  Air-bubbles,  in  which  form  and  fize  the  Air  enters  and  afeends 
without  mixing  with  the  Water. 

Fig.  4. 

ABC.  The  fame  fort  of  Vefiel  in  a  horizontal  pofition,  and  full  of  Water, 
d,  e.  Large  Air-bubbles,  which  continue  thus  a  good  while  in  the  Water, 
without  dividing. 

Fio.  5. 

AB.  A  narrow  glafs  Tube  open  at  both  ends. 

Ac.  Water  in  which  the  part  Ac  of  the  Tube  is  immerfed. 
cD.  Water  afeending  in  the  Tube  fpontaneoufly. 
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Explanatio?i  of  the  Plates. 

PLATE  X. 

Fig.  i. 

ABCDEF.  The  true  figure  of  a  diftilling  Veffel,  called  a  Cornute,  or 
Retort. 

ABCD.  A  hollow  Sphere,  the  Belly  of  the  Retort. 

AF.  A  Tangent  to  the  Sphere  in  the  Vertex  A. 

DE.  A  right  Line  parallel  to  the  Tangent  AF,  drawn  from  the  point  D, 
where  the  Diameter  parallel  to  that  Tangent  cuts  the  Sphere. 

Of  thefe  three  forms,  the  laft  is  the  beft. 

Fig.  2. 

ABODE.  A  VefTel  contrived  for  the  diftillation  of  the  moft  fixed  Bodies,  as 
Phofphorus,  &V. 

Fig.  3. 

ABCDEFGH.  A  Long-neck  to  be  placed  horizontally  in  the  Furnace,  fo 
that  the  mouth  may  be  a  little  way  out. 

JKLM.  A  hollow,  cylindrical  Tube,  one  of  whofe  ends  may  be  received  into 
the  mouth  HG  of  the  Long-neck,  whilft  the  other  is  inferted  into  that 
of  the  Receiver  ON. 

ONPQ^  A  very  large  Receiver,  which  being  placed  horizontally  receives- 
the  extremity  LM  of  the  cylindrical  Tube. 
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PLATE  IX« 


Explanation  of  the  Plates. 

PLATE  XI. 

Fig.  r. 

ABCD.  A  Tin  Cylinder  6  inches  wide,  ending  in 

CDE.  A  Conical  Tube  4  feet  high,  and  an  inch  in  diameter  at  the  ver¬ 
tex  E. 

EF.  A  cylindrical  Tube  4  feet  long,  and  an  inch  wide. 

FG.  The  fame  produced,  that  it  may  be  inferted  into  the  mouth  of  the 
Worm  in  the  Refrigeratory. 

HIK.  Holdfafts  to  keep  the  afcending  and  defcending  Tubes  tight  toge¬ 
ther. 

This  is  the  Head  ufed  in  the  Diftillation  of  Alcohol. 

F 1  g.  2. 

Glafs  Vefiels  fo  contrived  as  to  fit  into  one  another,  by  luting  which  together, 
you  may  increafe  the  diftance  between  the  diftilling  Vefiel  and  Receiver,  to 
what  length  you  pleafe. 


A  Pelican. 
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Fig.  4. 

A  more  compendious  Pelican  with  two  Boltheads. 


PLATE  XII. 

Fig.  1 . 

The  whole  Apparatus  as  ufed  in  diftilling. 

ABCDEFGH.  The  earthen  Long-neck  placed  horizontally  in  the  Furnace. 
IKML,  A  hollow  cylindrical  Tube  inferted  into  the  mouth  of  the  Long- 
neck  HG,  and  that  of  the  Receiver  ON. 

ONPQ^  The  Receiver. 

Fig.  2. 

A  chemical  Vial,  Bolthead,  orMatrafs. 

F  I  G.  3. 

The  biggeft  Receiver  the  workmen  could  blow,  which  fort  theChemifts  now¬ 
adays  make  ufe  of. 


P  L  AT  E  XIII. 


J  ' 


l 


Explanation  of  the  Plates. 

’  PLATE  XIII. 

•  The  Firfi  Furnace. 

AB.  One  fide  of  the  fquare  bafe  9  inches  long. 

ABEF.  The  fquare  bafe. 

AGBD.  The  height  and  breadth  of  the  prifmatical  Furnace,  which  is  14 
inches  high. 

AI,  BK.  The  height  of  the  Fire-place  5  inches. 

IL  KM.  The  thicknefs  of  the  partition  1  inch. 

LC,  MD.  The  height  of  the  upper  cavity  of  the  Furnace  8  inches. 

PP.  A  circular  hole  5  inches  in  diameter  cut  out  in  the  middle  of  the  Parti¬ 
tion,  in  which  is  placed  the  bottom  of  the  Cucurbit,  Retort,  or  Bolthead, 
and  whofe  upper  edge  is  par’d  away. 

Four  fmaller  circular  holes  in  the  fame,  each  an  inch  in  diameter, 
made  to  tranfmit  the  heat  from  the  Fire-place  into  the  upper  part  of  the 
Furnace. 

fghi.  A  fquare  hole  cut  in  the  upper  part  of  the  fide  BDHF,  the  fame 
letters  reprefenting  the  fquare  board  that  fits  into  it,  and  is  in  the  Plate 
placed  on  the  fide  of  it. 

fp,  gp,  kp,  ip.  The  edge  of  this  board  cut  away  to  half  its  thicknefs,  which 
is  to  be  put  into  the  hole  gH,  hD,  when  you  diftill  with  a  Cucurbit. 

klmn.  Another  fquare  board  exa<5tly  like  the  former,  but  with  a  circular 
hole  in  the  middle  O,  of  2f  inches  diameter,  to  be  ufed  when  you  diftill 
with  a  Retort. 

fg,  hm.  Each  §f  inches. 

RSTU.  The  door  by  which  the  Fire-place  is  exactly  clofed  up,  which  rifes 
to  the  middle  S  of  the  Partition  KM. 

XXXX.  Four  round  holes  in  the  door,  to  let  the  Air  into  the  Fire-place. 

Z.  Wooden  Stoppers  to  fit  into  thofe  holes  to  regulate  the  Fire. 

Cb  Da,  Gd  He.  Two  folding  Doors,  which  are  fo  cut  out  in  the  middle, 
that  when  they  are  fhut,  they  form  a  round  Hole  of  5  inches  diameter  tt. 

q.  The  Pan  ufed  in  this  Furnace. 

r.  The  Handle. 

s.  s.  The  Feet. 


PLATE  XIV. 


Explanation  of  the  Plates* 

PLATE  XIV. ' 

'  Second  Furnace. 

AC,  BB.  Iron  Feet  12  inches  long. 

CNOD.  The  bottom  of  the  Furnace,  being  an  iron  Plate  covered  with  a  brafs 
one  17  inches  in  diameter. 

CGHD.  A  hollow  iron  Cylinder  upon  the  Bafe  CNOD,  19  inches  high. 

ELMF.  The  Grate  confifting  of  an  orbicular  iron  rim,  and  the  bars  in  the 
middle  y,  which  is  fupported  by  the  bars  E  F.,  and  is  parallel  to  the 
bafe  CNOD. 

FL,  MF.  The  breadth  of  the  rim  of  the  Grate  3^  inches. 

EC,  FD.  The  diftance  of  the  Grate  from  the  bottom  4  inches. 

NOPC^  The  door  of  the  A(h-hole,  6  inches  broad,  and  4  high. 

QR,  PS.  The  diftance  of  the  door  of  the  Fire-place  from  the  upper  part  of 
the  Grate  3  inches. 

RSTV.  The  opening  into  the  Fire-place,  6  inches  broad,  and  4^  high. 

ILKM.  An  Ellipfe  whofe  ordinates  at  the  Foci ,  LM  IK  are  5  inches  long,, 
from  which  is  formed  theelliptico-conoidal,  internal  furface  of  the  Furnace,, 
by  the  rotation  of  the  wooden  pattern  be  de,  upon  the  axis  cb. 

a.  The  Stopper  of  the  Hole  of  the  Fire-place  feen  fide- ways. 

Z.  The  fame  feen  from  above. 

KHY.  A  Segment  cut  out  for  the  Neck  of  the  Retort  to  lie  iiW 

IKX.  A  Pot  10  inches  wide,  and  5  deep. 
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PLATE  VIII. 

,  Fxg.  i. 

A,  B,  C.  Three  glafs  Vefiels  with  Water  of  different  degrees  of  Heat. 

DHEI.  The  brafs*  Plate  joined  to  the  Tube  KL  of  the  Air-pump. 

FGMN.  The  Bell  that  (lands  upon  this  Plate  and  covers  the  Velfels 

A,  B,  C.  from  under  which  the  Air  is  exhaufted  by  means  of  the  Tube  KL. 

Fig.  2. 

AB.  A  cylindrical  glafc  Vefiel,  with  a  plain  bottom  B. 

CD.  A  glafs  Bottle,  whofe  Belly  C  may  be  placed  within  the  Cylinder  AB, 
that  its  mouth  D  may  rell  upon  the  bottom  B. 

F 1  g.  3. 

AB.  A  cylindrical  hollow  Vefiel  open  at  A,  with  a  plain  bottom  B,  and 
filled  with  Water. 

BCD.  A  Funnel  open  at  D,  whofe  upper  part  ED  is  inferred  into  the  neck 
EG  of  the  Bolthead  EGF. 

EGF.  The  Belly  and  Neck  full  of  Water. 

Fi  g.  4.  ' 

AB.  A  parallelipi pedal  brafs  Vefiel. 

B.  A  plain  bottom,  which  at  C  has  a  cavity  imprefled  in  it,  in  which  there 
is  placed  a  drop  of  Water  not  boiled. 

D.  A  conical  glafs  Vefiel,  whofe  bafe  is  fo  large  that  it  can  furround  the 
Cavity  C. 

E.  The  Conoid  plac’d  over  the  drop  of  Water  in  the  cavity, 

F.  The  fame  lying  upon  its  fide  whilft  the  Oil  boils,  that  the  Arr  may  be 
expelled,  and  the  Oil  may  enter. 

G.  Alighted  Candle,  placed  under  the  cavity  in.  which  the  Water  lies 
under  the  Oik 
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Explanation  of  the  Plates, 

PLATE  IX. 

Fig.  i, 

AB.  A  brafs  Cylinder. 

B.  A  hole  in  AB,  into  which  the  Tube  BCD  was  foldered. 

AE.  A'  Cock  fixed  in  AB,  by  which  all  the  Air  might  be  let  out  of  the 
upper  part  AF,  as  the  Water  rofe  in  the  Cylinder,  and  which  might  be 
ftiut  when  that  was  perfectly  full. 

BCD.  A  brafs,  hollow,  cylindrical  Tube  opening  into  the  Cylinder  at  B, 
and  open  above  at  D,  fo  that  the  Cylinder  AB  might  be  fill'd  with  Wa¬ 
ter,  by  pouring  it  in  at  D. 


Fig.  2. 

AB.  A  fteel  Cone  divided  into  equal  parts. 

CD.  A  hollow  wooden  Cone,  which,  when  dry  in  a  certain  degree,  would 
juft  admit  the  Cone  AB  within  its  cavity. 

Fig.  3. 

ABCD.  A  cylindrical  Veflel  made,  as  they  call  it,  of  double  Glafs. 

BCE.  The  bottom  of  the  Veflel  rifing  a  little  inwards  in  the  middle. 

FGHI.  The  neck  of  the  Veflel,  with  the  cylindrical  Mouth  HI,  an  inch  and 
a  half  in  diameter. 

KL.  A  Rim  round  the  Mouth,  for  dropping  out  the  Liquor,  which  would 
otHerwife  run  down  the  fides  of  the  Neck. 

MN.  A  glafs  Stopper  whofe  cylindrical  part  N  is  exactly  ground  to  the 
Neck  of  the  Veflel  HG.  M.  the  Top  of  this,  thick  and  flat, 

QROP.  A  Veflel  contrived  for  the  more  valuable  Oils. 

Fig.  4. 

A,  B,  C.  A  Crucible,  and  Vefiels  made  ufe  of  for  fixed  Bodies  in  the  Fire. 
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PLATE  XV. 

Third  Furnace. 

■  t 

Fig.  i. 

AB.  The  breadth  of  the  Afti-hole  10  inches. 

AC.  Its  height  6  inches. 

EC.  Its  thicknefs  i  inch. 

El.  The  diftance  of  the  bottom  of  the  Vefiel  from  the  Grate  S  inches, 

IG.  The  height  of  the  Vefiel  12  inches. 

LG.  The  rim  of  the  Vefiel,  which  refts  upon  the  top  of  the  Furnace,  and  is 
1  inch  broad. 

GM.  A  perpendicular  rim  to  receive  into  it  the  rim  of  the  Vefifels,  Fig.  3.4. 

EGHF.  The  interiour  elleptico-conoidal  cavity  of  the  Furnace,  the  diftance 
of  whofe  Foci  is  20  inches,  and  a  perpendicular  to  the  axis  at  th tFocus  5  inches. 

Fig.  2. 

A  brafs  Vefiel,  either  to  diftill  with,  or  to  ferve  for  the  bath  of  the  Furnace, 

Fig.  1.  The  letters  the  fame  as  before. 

.Fig.  3. 

A  brafs  Cover,  whofe  Rim  PQRS  fits  exa&ly  into  the  Rim  MOGH  of  Fig.  2. 

R,  S.  Two  Handles. 

RT.  SV.  The  middle  of  the  Cover  rifing  obliquely  to  be  produced  into 

TX,  VY.  A  cylindrical  Neck  to  receive  the  Alembic. 

Fig.  4. 

A  tin  Alembic,  whofe  Rim  a  b  fits  exactly  into  the  Rim  xy,  and  head  ends 
in  the  Roftrum  cde,  the  extremity  of  which  may  be  inferred  into  the  mouth 
of  the  Worm  in  the  Refrigeratory. 

If,  therefore,  the  Vefiel  GK  is  perfectly  clofed  with  the  Cover  py,  and  that 
with  the  alembic,  and  is  fitted  into  the  Furnace,  then  in  this  Vefiel  you 
may  diftill  any  thing  with  Water  and  a  Worm,  as  likewife  Balfams,  Tur¬ 
pentines,  &c. 

Fig.  5. 

The  Vefiel  for  dift filing  in  Balneo  Maries. 

fg  ML.  The  Vefiel  in  which  the  Bodies  are  put  that  are  to  be  diftilled  in  Balneo 
Maries ,  which  is  made  fo  as  to  go  into  the  Vefiel  GK,  Fig.  1.  its  Rim 
KL  being  fitted  exadlly-to  thexeceiving  Margin  MO.  In  the  furface  of  the 
Rim  KL  there  is  a  Hole,  by  which  you  may  pour  Water  into  the  Vefiel  GK. 

If  therefore  the  Vefiel  fl  is  fitted  to  the  Rim  MO,  then  the  Water  boiling 
in  GK,  will  diftill  in  Balneo  through  the  Vefiel  f  I,  the  Alembic  abc,  Fig.  4. 
being  fixed  into  the  Rim  HI. 

Fig.  6. 

A  tin  Alembic  deferibed  PI. XI.  whofe  Margin  op  being  exa<5tly  fitted  into 
the  Rim  HI,  Fig.  5.  ferves  for  the  diftillation  of  Alcohol,  the  common 
Spirit  of  Wine  being  in  the  Vefiel  f  I. 
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PLATE  XVI. 

Fourth  Furnace ,  which  is  the  melting  Furnace . 

•  abed.  A  hollow  ftone  Bafe  arched  at  c d,  and  3  feet  high, 

edef.  The  Afh-hole,  plain  at  bottom,  and  5  inches  high, 
efih.  The  Grate, 
ab,  cd,  ef,  hi.  1 2  inches  each, 
hk,  il.  The  Fire-place  6  inches  high  to  kl. 

,  kmnl.  A  paraboloid  Cone,  whofe  Axis  is  8  inches,  and  inferiour  ordinate 
6  inches, 

mnpo.  A  cylindrical  Chimney  3  inches  wide,  and  2  feet  high. 

au,  y4,  bx,  Z3.  The  thicknefs  of  the  Stone- work  of  the  Furnace  5  inches. 


PLATE  XVII. 

Fifth  Furnace . 

Fig.  1. 

AB.  The  breath  of  the  Furnace  20  inches. 

AH,  IB.  Each  8  inches  long. 

HI.  The  breadth  of  the  Afh-hole  4  inches. 

HK.  IL.  The  height  of  it  11  inches. 

KM.  LN.  The  diftance  of  the  Door  of  the  Fire-place  from  the  Afh-hole  3 
inches. 

MN.  OP.  The  breadth  of  the  Door  7  inches. 

.  MO.  Nt*.  The  height  9  inches. 

BG.  DF.  The  length  of  the  Furnace  38  inches. 

QRS.  The  Aperture  in  the  middle  of  the  fide  to  place  the  Long-necks  in. 
QR.  The  length  of  the  Limb  of  this  Aperture  20  inches. 

US.  Thejieight  of  the  middle  of  it  12  inches. 

ST.  The  thicknefs  of  the  upper  Wall  of  the  Furnace  6  inches. 

Fig.  2. 

AB.  A  little  brafs  Furnace  for  our  firft  procefs,  in  which  there  is  fitted  a 
brafs  Plate,  juft  at  the  top  of  the  door  of  the  Fire-place  B. 

CDEF.  A  tin  Alembic  fitted  to  the  upper  Rim  of  this  Furnace. 
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N.  B.  The  Numbers  denote  the  Pages . 


A 

ACids  Teem  to  differ  chiefly  in  the  quanti¬ 
ty  of  Water  they  contain  453.  Ex- 
perimentsupon  them  with  Alcali’s  452. 
Confidered  as  Menfiruums  462.  Na¬ 
tive  ibid.  Vinous  434.  Acetofe464. 
Fermenting  ibid.  By  burning  Vegeta¬ 
bles  465.  By  d  iff  illation  ibid.  Fofiil 
native  very  rare  4 66.  Fixed  frequent 
ibid.  In  Sulphur,  Alum,  Vitriol  of 
Iron  ibid.  In  Calcanthum  467.  Which 
are  all  the  fame  ibid.  Specific  Gravity 
ibid.  Fofiil  of  Nitre  468.  Of  Sea- 
falt  ibid.  Aquce  Regies  469.  Corolla¬ 
ries  concerning  them  ibid.  Agreement 
470.  Difference  471. 

Agitation  perpetual  in  the  univerfe  from 
Heat  and  Cold  92. 

Air  feparated  from  Water  by  an  Alcali  303. 
expands  ilfelf  in  proportion  to  Heat 
316.  Hotter  in  vallies  than  in  higher 
places  141.  Different  with  regard  to 
the  Soil  290.  A  fecond  univerlal  in- 
ftrument  of  nature  247.  Colder  than 
the  human  Body  116.  Fitted  to  dis¬ 
cover  the  quantity  of  Fire  97.  Pure 
more  elaflic  chan  when  filled  with  wa¬ 


tery  Vapours  272.  Attraded  into  the 
empty  Interdices  of  Liquids  299. 
Contains  a  good  deal  of  Gold  249. 
divided  into  different  Strata ,  each  of 
which  contain  different  kinds  of  ex¬ 
halations.  287.  Hot  and  moid  for  a 
great  while  produces  a  plague  2S1. 
Generated  from  Oil  of  Tartar  and  Oil 
of  Vitriol  3 10.  From  Spirit  of  Nitre 
and  Iron  312.  From  Spirit  of  Nitre 
and  Oil  of  Caraways  313.  Adheres 
to  Solids  294.  To  Fluids  ibid.  To 
itfelf  295.  Eladic  feparated  from  Bo¬ 
dies  by  Fire  314.  The  univerfal  Chaos 
of  all  Bodies  268.  Produced  from 
Vinegar  and  Crabs-Eyes  308.  Con- 
denfed  by  Cold  267.  Mixes  Bodies 
together  315.  The  effeds  of  its 
.gravity  ibid.  A  hidden  vertue  292. 
Very  corrofive  in  America  298.  Don’t 
ad  in  Water  as  Air  307.  Exprefied 
out  of  Water  by  Frod,  and  colleded 
makes  Ice  light,  and  rare  360.  Not 
very  penetrating  itfelf  307.  What  it 
does  in  Foffils  248.  Does  not  enter 
into  Water  already  faturated  300. 
Never  at  red  iqi.  Never  hardned 
Yy  y  by 
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by  Cold  249.  Impregnated  with 
Mercury  .will  raife  a  falivation  288. 
When  it  contains  leaft  Water  may 
appear  moft  humid  272.  Naturally 
contained'  in  our  Fluids,  but  To  dif- 
folved  as  not  to  aft  like  Air  308, 
Contains  Water  on  the  higheft  Moun¬ 
tains  277.  Moft  of  all  Bodies  con¬ 
tracted  by  Cold  266.  Always  in  a 
pretty  rapid  Motion  257.  Mixes  it- 
felf  with  almoft  all  Fluids  and  other 
Bodies  247.  Separated  from  Water 
by  boiling  301.  Agitated  with  a  vaft 
force  excites  heat  112.  Comprefies 
,  Bodies  fo  much  more  as  they  are 
nearer  to  the  center  of  the  Earth  254. 
The  occafion  that  fcarcely  any  body 
is  ever  at  reft  3 16.  Whence  it  often 
becomes  poifonous  287.  Always  ca¬ 
pable  of  rarefaftion  262,  Mixes  with 
more  difficulty  with  Liquors  than  any 
r  other  known  Fluid  295.  Warm,  its 
C  furprizing  effefts  163.  How  cool  it 
muft  be  for  a  Perfon  to  live  in  116. 
Gives  Fire  often  a  furprizing  power 
236.  Its  effeft,  as  fluid  and  heavy 
together  255.  Its  Elafticity  augment¬ 
ed  by  Heat  2 65.  Its  Properties,  as 
elaftic  294,  Law  of  its  Elafticity  260. 
Its  Gravity  252.  A  fmall  portion 
equal  to  the  whole  264,  Finenefs  of 
its  parts  250.  Lubricity  of  them  251. 
Attraction  of  them  ibid.  Contains 
native  Spirits  of  Vegetables  282. 
Their  fermented  Spirits  283.  Their 
Spirits  produced  by  Fire  ibid. 
Their  Oils  ibid.  Their  Salts  284. 
Their  Earth  ibid.  Intire  parts  of  Ve¬ 
getables^/^.  Spirits  of  Animals  285. 
Their  Excrements  ibid.  Nearly  all 
their  parts  ibid.  Their  Eggs  ibid . 
Foffils  286.  Salts  ibid.  Sulphurs  ibid. 
Metals  ibid.  Weight  "of  its  elaftic 
part  292.  Separated  from  Water  by 
Froft  322.  Out  of  a  hot  animal  Li¬ 
quor  303.  Its  quantity  in  Water 
greater  than  the  Water  itfelf  306. 
Alcaheft  48  9 


Alchemy  9.  Authors  10,  17.  Firft  Pro- 
fefior  Paracelfus  13.  Affifted  by  Che- 
miftry  72. 

Alcohol  extinguiffies  Flame  186.  Feeds 
Flame  187.  Produces  the  pureft 
Flame  188.  Burnt,  yields  a  watery1 
Vapour  189.  Its  Vapour  when  boil¬ 
ing  takes  fire  192.  Burnt,  with  Wa¬ 
ter  195.  With  Camphire  ibid.  With 
Oil  196.  With  the  OffaHelmontiana 
197.  With  Earth  198.  With  all 
the  four  preceding  ibid.  The  one 
pure  inflammable  Body  199.  When 
alone  feeds  flame  ibid.  When  burnt, 
produces  no  Smoke  200.  No  Afhes 
ibid.  No  difagreeable  Smell  ibid. 
Tenacious  of  Water  ibid.  Produced 
only  from  Vegetables  201.  Com¬ 
pounded  ibid.  Refembles  Fire  ibid. 
What  effeft  would  it  have  upon  Fire, 
was  itabfolutely  without  Water  ?  202, 
Produces  a  weak  P’lame  204.  Does 
it  caufe  an  effervefcence  with  Fire,  and 
fo  excite  Flame?  201..  Is  it  a  magnet 
to  Fire?  ibid.  Boils  in  175 degrees  of 
heat  429.  Confidered  as  a  Menftruum 
436.  May  be  united  with  a  fixed 
Alcali  437.  What  Bodies  it  diffolves 
ibid.  Don’t  evaporate  from,  red-hoc 
Iron  153. 

Alembic  PI.  XV. 

Alum  29.  Acid  Salt  66. 

Amalgama  like  the  fineft  Silver  403. 

Amber  31. 

Animals  examined  40.  What  degree  of 
Heat  in  thole  that  have  Lungs  242. 
Perform  their  vital  aftions  within  the 
33d  and  94th  degree  of  Heat  ibid. 
Analogy  betwixt  them  and  Plants  4 x, 
375.  Don’t  putrify  in  Vacuo  3.1.6. 
Receive  their  firmnefs  from  Earth  383. 
That  eat  no  Sea-falt,  have  no  fixed 
Salt  in  their  Urine,  or  acid  in  their 
Blood  43.  Inftances  of  fome  fuffocat- 
ed  by  Heat  163.  What  parts  in  the 
Air  285.  What  parts  yield  a  Pabu¬ 
lum  to  Fire  208. 

Antimony 

6 
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Antimony  35.  Butter  not  diffoluble  in 
Water  338.  Increafes  in  weight  by 
Fire  237. 

Areometers,  how  fallacious  102. 

Arfenic,  different  forts  30. 

Afhes  of  Vegetables  examined  1,78.  Some 
not  fait  171.  Pot  443. 

Afta%  Chemiftry  firft  cultivated  there  5. 

Atmofphere,  its  effed  upon  Fire  205.  The 
nearer  the  Earth  the  hotter  104. 
Whence  varies  fo  much  279.  How 
affeds  ebullition  104.  Difference  be¬ 
twixt  its  greateft  and  leaft  gravity 
253.  Effeds  of  its  preffure  254.  Al¬ 
ways  to  be  regarded  in  defcribing  a 
Chemical  Operation  317. 

B 

Barofcopical  Tube  (hook  with  Mercury 
produces  Light  in. 

Bell  (truck  runs  into  Ellipfes  117. 

Bile  coagulated  by  Alcohol  201.  Very 
greedy  of  Water  422. 

Bitumen  31.  As  a  Pabulum  of  Fire  210. 

Bifmuth  34. 

Bodies  all  naturally  equally  hot  166.  Black 
grow  hotteft  with  the  fame  Fire  131. 
White  reded  Fire  powerfully  ibid. 

Boles  35,  385. 

Bones  grow  foft  in  Acids  not  in  Alcali’s 
425.  An  extraordinary  experiment 
upon  calcin’d  ones  344. 

Brafs  rufts  with  Rain-water  340.  Melted, 
its  effeds  upon  cold  Water  173. 

Brewing  72. 

Bubbles,  how  formed  in  Liquids  305. 
Fulminating  302. 

C 

Careaffes  of  dead  Animals  difperfe  almoft 
all  their  Elements  into  the  Air  285. 

Camphire  a  moft  perfed  fimple  Refin  198. 
How  burns  ibid.  Diffoluble  in  Alco¬ 
hol  and  Oils  186. 

Chemiftry,  the  name  very  ancient  4.  Me¬ 
dicinal,  its  origin  9.  Defined  19. 
Objeds  of  it  ibid.  Adions  of  it  44. 
Don’t  refolve  Bodies  into  their  proper 
conftituent  parts  46.  Its  fervice  in 


Natural  Philofophy  50.  Its  ufe 
Phyfick  52.  In  the  mechanical  Arts 
56.  Its  Inftruntents  96. 

Chriftian  Greeks ,  the  chief  alchemifticai 
authors  7. 

Chryftallization,  what  333.  On  what  de¬ 
pends  ibid. 

Chalybeate  Waters  alcalefcent  351. 

Chyle  naturally  contains  Air  308. 

Charcoal  fends  forth  an  invifible  Fume  fa¬ 
tal  to  all  Animals  1 77.  Can’t  be  re¬ 
duced  to  Afhes  in  a  clofe  Veffel  171. 
examined  178.  Combuftibility  de¬ 
pends  on  its  Oil  177- 
Cinnabar  native  25. 

Clyffus,  what  49, 

Clouds  274. 

Cookery  affifted  by  Chemiftry  70. 

Cold  abfolute  not  known  91.  Greateft 
natural  obferved  97.  Artificial  101. 
Fluids,  and  hot  mixed,  the  Effed  160. 
Greateft  on  the  tops  of  Mountains  104. 
Colours  capital,  how  may  be  examined  with 
regard  to  their  power  of  exciting  Heat 
132. 

Copper,  its  charader  24. 

Corals  calcined  increafe  in  weight  237. 

yield  a  tindure  to  Wax  487. 
Cotyledons  of  Plants  abound  with  balfam 
38. 

Cupels,  of  what  made  377. 

D 

Dew  273.  Analyfis,  why  fo  different/^. 
Diamonds  condenfed  by  Cold  90. 

Dogs,  how  they  fo  nicely  diftinguifh  Ani¬ 
mals  285. 

Duumvirate  of  Motion  in  Fire  and  Air  293. 
Dying,  art  of  it  affifted  by  Chemiftry  56. 

E 

Earth  defined  364.  Perfed  by  diftillatioa 

365.  From  the  Afhes  of  Vegetables 

366.  From  Smoke  and  Soot  367. 
In  fixed  alcaline  Salts  369.  In  putri- 
fied  Animals  373.  And  their  diftilled 
humours  ibid .  Separated  from  Vege¬ 
tables  by  Putrefadion  376.  Not  by 
Fermentation  ibid.  From  Animals  by 
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Combuftion  377.  From  Salts  by  So¬ 
lution  ibid.  Diftillation  378.  In  ful- 
phureous  Liquids  379.  Is  there  any  in 
Metals?  380.  Scarcely  in  Mercury 
ibid.  Or  other  Metals  381.  Yields 
a  firm  Balls  to  Bodies,  and  unites  their 
other  principles  383.  Hinders  Salts 
from  melting  384.  Fixed  in  the 
ftrongeft  Fire  365.  Fixes  Bodies  na¬ 
turally  too  volatile  383.  Exceeded 
by  no  Body  in  Simplicity  365.  Being 
mixed  with  Salts  and  Oils,  is  eafily 
rendered  volatile  368.  Serves  to  pu¬ 
rify  vegetable  and  animal  Salts  384. 
the  pureft  combined  with  another 
principle,  difioluble  in  Water  370. 
That  produced  from  Metals  han’t  the 
true  Marks  of  Earth  380.  What 
called  Virgin  Earth  365.  Addition 
of  it  very  neceffary  in  many  chemi¬ 
cal  Operations  384.  What  fort  fit  for 
Tefts  367.  Ufe  in  production  of 
Phofphorus  385. 

Ebullition  gives  Liquors  their  greatefi 
heat  103.  In  different  Liquors  fur- 
prizing  105. 

Egyptians  cultivated  Metallurgic-Chemi- 
ftry  6. 

Egg,  Yolk  and  White  wonderful  Solvents 
485. 

Elixir,  what  50. 

Enamelling  56. 

Experiments,  why  often  fucceed  in  one  place 
but  not  in  another  290. 

Extract,  what  49. 

F 

Fahrenheit ,  a  furprizing  experiment  of  his 
in  the  production  of  Cold  98. 

Fermentation  won’t  produce  Wine  without 
the  admiffion  of  Air  283.  Don’t  fe- 
parate  the  Earth  of  Vegetables  376. 
promotes  the  acidity  of  their  Salts 
ibid.  Changes  one  fort  of  their  Oils 
into  a  volatile  Alcali  ibid. 

Fire-place  and  Chimney  without  Smoke 

*79- 

fire  rarifies  all  Bodies  84.  Does  it  melt 
them  into  their  Elements?  88.  Alone 
perfectly  unites  Metals  89.  Don’t 


e  x. 

abfolutely  expel  Air  from  any  place 

95.  The  greatefi  natural  in  the  Air 

96.  Firft  manner  of  producing  it 
107.  Where  leaft  1 10.  Purefcarce- 
ly  difcernable  hi.  Pure  of  the  Al- 
chemifts  112.  And  Hebrews  ibid. 
Excited  by  the  attrition  of  Metal 
againft  the  fofteft  Fluid  ibid.  Always 
prefent  in  every  place  113.  In  every 
Body  ibid.  Its  quantity,  as  the  fpa- 
ces  it  is  diffufed  through  ibid.  Al¬ 
ways  in  motion  114.  Don’t  pene¬ 
trate  the  fubftance  of  Bodies  1 1 5. 
Where  greatefi  119.  Why  quits  a 
rare  Body  fooner  than  a  denfe  one 
no.  Excited  by  the  vibration  of 
elaftic  Bodies  12 1.  Not  really  gene¬ 
rated  by  this  means  122.  Its  proper 
tendency  123.  Computation  of  its 
force  and  quantity  124.  Determined 
by  the  Sun  into  a  Parallelifm  125. 
Scarce!  y  reflected  by  black  Bodies  1 3 1 . 
Powerfully  by  white  and  yellow  ibid. 
Not  increafed  by  any  of  the  heavenly 
Bodies,  but  the  Sun  1 37.  EffeCt  don’t 
depend  intirely  upon  its  quantity  142. 
Catoptrical  134.  Dioptrical  146. 
EffeCt  of  the  greatefi  147.  Perhaps 
not  emitted  by  the  Sun  150.  The 
greatefi  phyfically  produced  151. 
United  with  Bodies,  without  any  ad¬ 
dition  of  Weight  154.  Caufes  of  its 
continuance  in  Bodies  156.  Why  ex- 
tinguifhed  by  Water  1 57.  Diftribut- 
ed  through  Bodies,  in  proportion  to 
their  bulk  160.  An  examination  of 
its  Pabulum  in  the  vegetable  kingdom 
168.  Produced  by  the  putrefaction 
of  Vegetables  182.  How  fupported 
by  its  Pabulum  185.  Extinguilhed  by 
Alcohol  186.  Fed  by  it  187.  Some¬ 
what  refembles  Alcohol  201.  How 
affeCted  by  incombuftible  matter  204. 
W7hence  increafed  205.  Common  ex¬ 
plained  ibid.  Not  generated  from 
its  Pabulum  207.  Its  Pabulum  in  the 
animal  Kingdom  208.  In  the  vegeta¬ 
ble  one  ibid.  Arifing  from  the  mix¬ 
ture 
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ture  of  vegetable  Subftances  214. 
From  the  mixture  of  animal  and 
vegetable  Subftances  220.  From  the 
mixture  of  fofiil  Subftances  22  r.  From 
a  cold  Body,  by  the  accefs  of  the  Air 
222.  From  cold  Foftils  by  the  help 
of  Water  225*.  From  cold  Liquors 
22 6.  Corporeal  ibid.  As  extended 
ibid.  As  it  is  moveable  227.  As  it 
refills  Body  ibid.  Its  Corpufcles  the 
lead  we  know  of  228.  Vaftly  folid 
230.  Smooth  231.  Simple  96.  Al¬ 
ways  in  motion  233.  Do  not  gene¬ 
rate  Fire  234.  Or  are  generated  ibid. 
Not  a  univerfal  Solvent  237.  Don’t 
divide  Bodies  into  their  conftituent 
parts  ibid.  Nor  diflolves  all  ibid. 
Nor  divides  Bodies  into  their  fimple 
Elements  238.  .Compounds  Bodies 
239.  Afls  differently  with  regard  to 
Air  Ibid.  Chemical,  its  various  de¬ 
grees  241.  Its  action  in  the  upper 
regions,  perhaps  fcarcely  any  thing 
119.  Its  ultimate  known  a<ftion  vi¬ 
trification  243.  When  alone,  can  fol¬ 
low  the  fwifteft  motions  of  the  fol id- 
eft  Bodies,  and  fo  be  collected  122. 
The  law  of  the  decreafe  of  its  power 
different,  from  that  of  corporeal  qua¬ 
lities  244.  Perhaps  not  heavy  119. 
Perhaps  don’t  appear  as  Fire,  without 
the  concurrence  of  fome  folid  Body 
hi.  The  fame  quantity  in  Gold  as 
in  Vacuo  79*  Relaxes  and  weakens 
Bodies  90,  No  magnet  to  it  113. 
The  pureft  235.  What  happens  to 
it,  whilft  with  combuftible  matter  it 
excites  Flame  190. 

Flame  two-fold  204.  Weakeft  from  the 
pureft  Pabulum  202. 

Fofiils  defined  19.  In  the  Air  286. 

Folfil  Glebes  expofed  to  the  Air  furpriz- 
ingly  altered  289.  Coal  31,  209. 

Focus  of  Vilet’s  Speculum,  and  Tfchirnhau- 
Jen  Convex-Glafles  united  produce  the 
greateft  known  heat  15 1. 

Freezing  point  not  eafy  to  determine  98. 

Froft  congeals  the  watery  parts  of  Liquids, 
and  unites  the  fpirituous  41 8. 


Furnaces  508. 

G. 

Gas  Sylvejlre  of  Helmont  313. 

Gems  natural  32.  Artificial  59. 

Glafs,  arc  of  it  affifted  by  Chemiftry  58. 
How  made  457.  Art  of  ftaining  it 
5 6 .  Some  more  expanded  by  the 
fame  Heat  than  other  87. 

Gold,  its  marks  34.  How  converted  into 
a  red  Oil,  and  rendered  volatile  288. 
A  great  deal  in  the  Air  ibid.  Con¬ 
tains  no  Earth  389.  Compounded  of 
Mercury  and  Sulphur  382.  Diffolved 
by  no  Salt  butSea-falt  486.  By  Mer¬ 
cury  ibid.  By  rubbing  with  Water 
340.  By  fimple  attrition  ibid. 
Granulation,  what  351. 

Gum;  1 83. 

Gunpowder  difeovered  by  Friar  Bacon  63. 
Fired  at  the  bottom  of  the  Sea  246. 
Takes  Fire  fo  foon  from  its  blacknefs 


Hail  278. 

Heat  of  boiling  Water  greater  as  it  is  com- 
prefied  by  a  heavier  Atmofphere  104. 
The  intenfeft  how  inftantly  produced 
109.  Suppofed  to  expand  Liquors, 
not  equably,  but  per  faltus  1 68.  In 
Bodies  always  from  elementary  Fire 
235.  Increafes  the  deeper  you  dig 
279.  Increafing  in  one  place,  caufes 
a  greater  Cold  in  others  24 6.  Where 
greateft  in  the  human  Body  162.  Re¬ 
tained  longer  by  Bodies,  as  they  ate 
denfer,  larger,  and  nearer  to  a  fpheri- 
cal  figure  1 65.  Natural  of  the  Air 
p6.  From  the  mixture  of  vegetable 
Subftances  214.  Of  animal  and  ve¬ 
getable  Subftances  220.  Of  folk  1  Bo¬ 
dies  221. 

Helmont ,  his  Life  15. 

Houfes  ftrong  tumble  without  any  apparent 
caufe  89.  Green  how  to  build  128. 

I. 

Ice,  vaft  quantity  produced  in  a  cave  in 
France  246.  Rarer  than  Water,  firft 
obferved  by  Galileo  From  Wa¬ 

tty 
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ter  deprived  of  Air  960.  That  would 
not  fwim  upon  Water  ibid.  How 
Breaks  Vefiels  ibid.  The  moft  per¬ 
fect  361.  A  kind  of  Glafs  356. 

Jet  31- 

Tews  Pitch  ibid. 

Infers  all  proceed  from  male  and  female 
285. 

Iron,  its  marks  25.  Whence  fo  fuitable 
to  the  human  body  383.  Contains 
.  fomewhat  approaching  to  the  nature 
of  Earth  381.  How  rendered  hardeft 
159* 

L 

Lapis  Lazuli  35.  Hcematitis  ibid. 

Lake  in  Scotland ,  furprizing  property  246. 

Lead,  its  marks  23.  Carries  all  Metals 
through  the  Teft  but  Gold  and  Silver 
367.  Changes  Spirit  of  Vinegar  into 
an  oily  liquid  472. 

Light,  variety  of  it  232. 

Loadftone  25. 

Lutes  chemical  507. 

M. 

Magic  natural  63. 

Magiftery  what  50. 

Menjlruums  defined  386.  Property  of  them 
387.  Divifion  of  them  ibid.  397. 
Adion  of  them  390,  393.  Afliited 
by  Fire  392.  Examples  of  the  vari¬ 
ous  forts  398.  Caufes  of  Solution  con¬ 
curring  in  them  402.  Aqueous  417. 
Oily  427.  Spirituous  436.  Simple 
Taline  438.  Alcalious  440.  Acid  462. 
Of  neutral  Salts  472.  Compound  faline 
477.  Univerlal,  or  Alcaheft  482. 

Mdenteria,  what  34. 

Mercury,  its  Charader  22.  Rarity  in 
boiling  Water  106.  In  Winter  feels 
colder  than  in  Summer,  though  not 
really  lo  1 13.  Contains  no  Earth38o. 
Greatly  condenfes  by  cold  101.  Not 
alfeded  by  Alcali’s  4 60. 

Metals,  their  marks  20.  When  corroded 
by  their  proper  Solvents  dififoluble  in 
Water  422.  In  the  Air  287.  Tranf- 
mutation,  on  what  principles  26. 

Metallurgy  60. 


Meteors  138,  142,' 

Mify,  what  34. 

Motion  feems  to  decreafe,  the  higher  you 
afcend  from  the  furface  of  the  Earth 
1 12. 

Moon’s  rays  colleded  produce  no  heat  136. 

Myrrh  wonderfully  diflblved  by  the  white 
of  an  Egg  485. 

N. 

Naphtha  31.  As  Pabulum  of  Fire  209.’ 
Took  fire  by  a  Candle  placed  with¬ 
in  a  Lanthorn  246. 

O. 

Ochre  25. 

Oil  confidered  as  a  Menjlruum  427.  Of 
Linfeed  never  freezes  428.  Admits 
<5oo  degrees  of  Heat  before  it  boil  429. 
Before  it  boils  melts  Lead  432.  Con¬ 
tains  Water  433.  An  Acid  434. 
Often  a  volatile  Alcali  435*.  A  Spiri¬ 
ts  Rettor  ibid.  EfiTential  of  Plants 
48. 

Ormus  IJland  vaftly  hot  128. 

Orpiment  30. 

Pabulum  of  Fire  168.  In  Vegetables  170. 
How  it  feeds  Fire  185.  The  heavieft 
produces  the  ftrongeft  Fire  203.  Does 
not  become  Fire  207.  In  Animals 
208.  In  Fofiils  ibid. 

Paracelfus ,  Hiftory  of  him. 

Pendulums  grow  Ihorter  about  the  Poles, 
longer  near  the  Equator  89.  Meet 
with  the  fame  Refinance  in  hot  and 
cold  Water  324. 

Petroleum  31.  Pabulum  of  Fire  209. 

Philofopher’s  Stone  76. 

Phofphorus  222. 

Polilhed  Bodies,  how  to  preferve  them 

434* 

R. 

Rain  275. 

Refrigeration  caufe  threefold  1 59. 

Rivers  276. 

Rivulet  that  never  froze  246. 

S. 

Salts,  quantity  of  Water  necefiary  to  dif- 
folve  them  335.  Metallic  all  not 

Salts, 
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diffoluble  in  Water  337.  Ufed  to  pu¬ 
rify  Water  350.  Contain  Earth  379. 
Experiments  about  diflolving  them 
416.  Phenomena  thence  arifing  420. 
Confidered  as  Menjlruums  Defined 

439.  .  Alcaline  fixed,  their  marks 

440.  Why  called  urinous  ibid.  Their 
Origin  441.  Well  known  to  the  An¬ 
cients  ibid.  Prepared  only  by  Eire 
442.  Perifh  again  ibid.  Not  naturally 
in  Plants  ibid.  From  Pot-Afhes  443. 
From  the  Lees  of  Wine  447.  By 
diftillation  446.  From  Nitre  ibid. 
From  Tartar  and  Nitre  447.  From 
Antimony  ibid.  Their  Vertues  448. 
Confifl  of  three  parts  443.  Attract 
Water  448.  Perhaps  Air  450.  Al¬ 
cohol  ibid.  Oils  451.  Acids  452. 
Varioufly  4^4.  Produce  Glals  457. 
Difference  of  them  459.  Incerated 
460.  Limits  of  them  ibid.  Volatile 
462.  Acid  465.  Which  called  neu¬ 
tral  472.  Sea,  Fountain,  Sal-Gem, 
27.  Acid  Spirit  468.  Asa  Menjlru- 
um  473.  Sal-Ammoniac  28.  As  a 
Menjiruum  472.  Nitre  28.  Acid 
Spirit  468.  As  a  Menjiruum  475. 
Borax  28.  As  a  Menjlruijtm  477. 
Alum  28.  Acid  Spirit  4 66. 

Sand  common  not  Earth  385.  With  an 
Alcali  makes  Glafs  457. 

Semi-metals  33. 

Silver,  marks  of  it  24.  Contains  no  Earth 
381.  Confifts  of  Mercury  fixed  by  a 
Sulphur  383.  How  rendered  volatile 
288. 

Smoke  examined  178. 

Snow  277. 

Soot,  its  analyfis  180. 

Sory,  what  34. 

Speculum,  the  moll  powerful  yet  made  134. 
Spiritus  RePtor  of  Vegetables  38.  Of  Com¬ 
pound  Bodies  47.  Of.  Metals  49. 
Spirits,  an  ambiguous  term  438,  Native 
of  Plants  38.  Animals  42.  Of  Plants 
in  the  Air  28  2.  Fermented  of  Plants 
in  the  Air  283.  Of  Nitre  congealed 
by  an  artificial  Cold  100.  Native  of 
Vegetables  won’t  burn  173,  Of  Plants 


inflammable  by  putrefaction  182.  By 
Fermentation  j8 1.  Acid  466. 

Springs  275. 

Sulphur  29.  Pabulum  of  Fire  209.  In 
the  Air  287.  Contains  Water  342. 
When  united  with  an  Alcali,  diflolu- 
ble  in  Water  425.  A  hundred  times 
fublimed,  Hill  remains  Sulphur  240* 
What  effedt  upon  Iron  225.  Acid 
Spirit  466. 

Sun  determines  Fire  in  parallel  lines,  and 
perhaps  does  not  emit  Heat  150. 

T. 

Tartar,  how  formed  463.  Diffolved  with 
difficulty  in  Water  420. 

Teeth  hurt  by  ftrong  Acids,  not  by  mild  ' 
Alcali’s  125. 

Tin,  character  of  it  25. 

Thermometer  of  Drebbelius  94.  Of  Fah¬ 
renheit,  PI.  V.  VI. 

Thunder  and  Lightning  278. 

'Tfchirnhaufen' s  famous  Convex  144.-  Effeds 

1 47-  'V'  i. 

V. 

Vegetables  examined  in  their  natural  flate 
36.  Burnt  examined  172.  Putrified 
produce  fomewhat  inflammable  182. 
What  parts  of  them  in  the  Air  282. 
Volatile,  acrid,  alcaline,  fcarce  any* 
Salt  in  their  Afhes  17.  Acid  yield  a 
great  deal  ibid.  Analogy  betwixt 
them  and  Animals  41.  371. 

Veffels  Chemical  500. 

Vilety  his  famous  Speculum  134. 

Vinegar,  the  ftrongeft  but  ffath  part  Acid 
219.  Experiments  upon  it  with  other 
Liquors  with  regard  to  the  production 
of  Heat  ibid.  May  Gaufe  Heat  with 
our  Oils  ibid.  Power  of  cooling  don’t 
depend  upon  any  natural  Cold  in  it 
217.  Produced  from  Wine  in  three 
days  that  was  fattened  in  a  Bottle  to 
the  Sail  of  a  Windmill  4 69.  Grew* 
infipid,  and  acquired  an  aromatic. 
Smell  by  being  kept  in  a  glafs  herme¬ 
tically  fealed  470.  Its  Spirit  by  cor¬ 
roding  Lead  becomes  oily  472.  Its 
Spirit,  how  procured  moft  perfect. 
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So  excellent  a  Menftruum ,  that  all 
other  Menftruums  have  hence  been 
called  Vinegars. 

Vitriols  33.  Acid  Salt  465. 

Vitrification  the  ultimate  effed  of  Fire  145. 

Vulcano' s  onepoffible  caufe  of  them  433. 

Urine  freffi  mixed  with  various  Liquors  in 
order  to  difeover  the  Heat  produced 
200.  Putrified  likewife  ibid.  Not  na¬ 
turally  alcalious  42.  Grows  fo  by  pu¬ 
trefaction  ibid.  Surprizing  property 
in  Vacuo  302.  Grown  thick  with  cold* 
becomes  clear  aga  in  with  heat  4 1 9 . 

W. 

War,  Art  of  it  62. 

Water  defined  319.  Always  contains  Fire 
ibid.  Rendered  impure  by  the  Air  and 
its  contents  ibid.  Proper  weight  (difficult 
to  find  320.  Well  321.  Fluidity  322. 
Depending  folely  on  Fire  323.  When 
once  fluid,  its  fluidity  not  to  be  in- 
creafed  324.  Its  Elements  fmall ibid, 
Lefs  perhaps  than  thole  of  Air  325. 
Very  penetrating  ibid.  By  Cold  alone 
become  lefs  327.  Always  in  Motion 
328.  Immutable  ibid.  Its  Elements 
not  flexible  329.  Not  compreflible 
ibid .  Exceeding  Ample  330.  Mild 
ibid.  Anodyn  ibid.  Diflblving  power 
ibid.  Upon  Ample  Salts  332.  Upon 
compound  Salts  334.  Upon  vegeta¬ 
ble  and  animal  ones  ibid.  Quantity  ne- 
ceflary  to  dilute  Salts  335.  Don’t 
diflolve  all  metallic  Salts  337.  Dif- 
folves  Alcohol  338.  With  Salt  don’t 
ibid.  Attracts  Alcohol,  and  depofites 
Salt  ibid.  Diflolves  the  Alcohol  out 
of  Oil,  Refins  and  Camphire  339. 
Diflolves  Soaps  ibid.  Air  340.  Other 
Bodies  firft  prepared  ibid.  Increafes 
the  weight  and  bulk  of  Bodies  341. 
Becomes  concreted  with  faline  Bodies 
342.  WithSulphursifo'J.  With  Earthy 
Bodies  343.  With  the  folid  parts  of 
Animals  343.  With  Oils  ibid.  With 
Alcohol  ibid.  Does  not  produce  every 
thing  345.  Repulfive  force,  with  re¬ 
gard  to  fome  Liquids  346.  And  Solids 
ibid.  Rain  various  347.  Snow  purefi: 


of  all  348.  Spring  35  r.  River  353. 
Pond  344.  Vehicle  of  Aliments  in 
Animals  376.  Hot,  its  Vapours 
aCtive  360.  Heavier  than  Ice  359. 
Contains  fomething  furrier  than  Air 

361.  Wonderfully  concealed  where 
there  is  molt  of  it  ibid.  A  wave 

362.  Can  it  be  converted  into  Earth  ? 
362.  Methods  of  examining  its 
purity  347.  How  much  heavier 
than  Air  321.  Makes  the  greateft 
part  of  the  animal  Fluids  42.  Why 
keeps  Tin  from  melting  158.  When  it 
boils,  diflolves  as  much  Salt  as  ever  it 
will  416.  Mixed  with  Alcohol,  grows 
hot  2 1 5.  With  Spirit  of  Wine  grows 
hot  214.  Not  changed  by  time  36 1. 
In  great  quantity  in  the  Air  relaxes 
Bodies  very  fuddenly  and  powerfully 
282.  The  higher  it  is,  the  fooner  it 
freezes  277.  Salt,  how  much  exhales 
in  24  hours  323'.  Thames,  and  other 
ftink  and  grow fweet  again  353.  With 
Thunder  different  from  other  347. 
Rain  in  different  feafons  of  the  Year 
different  ibid.  May  increafe  the 
ftrength  of  Fire  173.  Exhaling  from 
the  Mediterranean  2 69.  Its  natural 
ftate  Ice  356.  Petrifying  §52.  Con- 
fidered  as  a  Menjlruum  425.  Experi¬ 
ments  upon  its  diflblving  of  Salts  416. 
Phenomena  in  its  folution  of  them  41 7. 
What  Bodies  it  diflolves  in  all  degrees 
of  Heat  420.  Diflolves  earthy  Bodies 
corroded  by  Acids  424.  Not  by  Al- 
cali’s  ibid.  Boils  in  213  degrees  of 
Heat  429. 

Wax  not  difloluble  \n  dqtia  Fortis 486.  Ex¬ 
tracts  a  tindure  from  Coral  48  7.  Sur- 
prizingly  altered  by  diftillation,  with¬ 
out  any  feparation  of  its  parts  70. 

Wine,  method  of  making  it  71. 

Wind  don’t  cool  a  Thermometer  116. 
How  much  the  fwifteft  moves  in  a  fe- 
cond  1 12.  Great  fervice  of  it  323. 

World,  Prophefy  of  its  being  turned  to 
Glafs  243.  Caufes  of  its  fpheroidal 
figure  91,  102. 
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SERIES 

O  F 

CHEMICAL  OPERATIONS, 


Difpofed  according  to  the  Rules  of  ART. 


Part  I.  Upon  Vegetables. 

Procefs 

1.  A  Diftill’d  Water  exhaling  in 
jLjL.  form  of  Vapour  from  green 

Rofemary  with  a  fummer’s  hear. 

2.  An  Jnfufion  and  Decodtion  from 
the  refiduum  of  the  firft  Procefs. 

3.  A  Sapa,  Defrutum ,  Exrradl,  Rob 
and  Jelly,  from  the  product  of  the 
fecond  Procefs. 

4.  The  burning  the  infipid  inodorous 
Herb  that  remains  after  the  fecond 
Procefs,  and  ftill  retains  its  natural 
figure,  into  infipid  Afhes,  of  the  fame 
form. 

5.  The  preparations  of  the  third  Pro¬ 
cefs  being  burnt,  yield  fait  Afhes. 

6.  A  green  Planr,  or  what  remains 
from  the  firft  Procefs  being  burnt, 
produces  fait  Afhes. 

7.  The  native  fait  of  Plants,  procur’d 
from  their  Jijice,  frefh  prefs’d  :  An 
inftance  in  Sorrel. 

8.  The  native  fait  of  Plants  from  their 
fermented  Juice,  called  Wine-ftone, 
or  Tartar. 

9.  Salt  from  green  Rofemary  burnt 
according  to  Tacbenius' s  method. 

1  o.  Sal  Tacbettianus  from  dried  Car  duns. 

11.  Salt  of  green  burnt  Plants,  as  the 
Apothecaries  prepare  it. 

12.  The  acrid  igneous  fixed  alcaline 


Salt  of  Plants,  and  its  Liquor,  call’d 

Oil  per  deliquium. 

13.  A  very  acrid  cauftic  Salt  with 
Quick-lime. 

14.  An  acrid  fix’d  vegetable  Alcali, 
yields  a  bitter,  chryftalline,  hard, 
fix’d  Salt,  that  is  not  alcaline,  but 
fub-vitrefcent. 

15.  The  common  diftill’d  Water  of 
green  Rofemary  per  veficam. 

16.  The  fame  diftill’d  again  with  frefh 
Rofemary,  called  Cohobation. 

17.  A  diftill’d  fermented  Water  of 
Rofemary,  according  to  Ludovici* s 
method. 

1 8.  A  Water  diftilled  from  green  Rofe¬ 
mary  per  Defcenfum. 

19.  Salt  Afhes  from  the  refiduums  of 
Procefs  15,  1 6,  17,  18,  burnt,  as 
from  5,  6,  9,  10,  11. 

20.  Vegetable  Oil  by  exprefilon :  here 
from  Almonds. 

21.  Native  Oils  of  Plants  being,  with 
their  containing  Bodies,  pounded  with 
Water,  yield  a  Chyle,  Milk,  and 
Emulfion.  An  inftance  in  Almonds* 

22.  Native  Oils  of  Plants  by  boiling 
them  in  Water. 

23.  Diftill’d  Oils  per  veficam ,  call’d 
effential  Oils,  here  from  the  green 
tops  of  Savine. 

24.  A  diftill’d  Oil  per  veficam ,  from 
the  dried  I, eaves  of  Mint. 

A  3  2  5.  A 


A  Series  of  Chemical  Operations, 


25.  A  diftill’d  Oil  from  Lavender 
flowers. 

2 6.  A  diftill’d  Oil  from  Fennel  Seeds. 

27.  A  diftill’d  Oil  from  aromatic 
Cloves.  • 

28.  A  diftill’d  Oil  from  Saflafras 
Wood. 

29.  A  diftill’d  Oil  from  Cinnamon 
Bark. 

30.  A  diftill’d  Oil  per  Defcenfum  from 
Cloves. 

31.  A  Rob  from  the  Refiduum  of  the 
Proceflfes  from  23  to  29. 

32.  Diftill’d  Oils,  Vinegar,  Spirits,  a 
twofold  Oil,  Coal,  and  Afhes  from 
Guaiacum-wood  diftill’d  in  a  Retort, 
without  adding  any  thing  to  it. 

33.  Water,  Spirits,  an  alcaline,  oily, 
volatile  Salt,  an  Oil  and  Coal  from 
Muftard-feed  diftill’d  in  a  Retort. 

34.  The  reparation  of  Oils  from  the 
other  Bodies  united  with  them  in 
diftillation,  on  which  depends  their 
rectification,  prefervation,  and  con- 
verfion  into  a  Balfam  and  Refin. 

35.  Vinegar,  Spirits,  a  twofold  Oil, 
Refin,  and  Colophony,  from  Tur¬ 
pentine  diftill’d  in  a  Retort. 

36.  Water,  Vinegar,  a  fetid  Spirit, 
and  a  Butter  drawn  from  Wax  in  a 
Retort. 

37.  Butter  of  Wax,  by  repeated  diftil¬ 
lation,  converted  into  a  liquid  Oil. 

38.  Medicinal  Elceofacchara. 

39.  Medicinal  Potions  from  the  Pro- 
cefiesp,  10,  15-— 18,  23—31. 

40.  Artificial  fweet  Balfams  with  dift  fi¬ 
led  Oils  (23— 29)  Wax,  and  Poma¬ 
tum. 

41.  Any  Meal,  even  that  of  corrupt 
Corn,  call’d  Malt,  mixed  with  Wa¬ 
ter,  in  diftillation  yields  a  vapid 
Water. 

42.  Honey  diluted  with  Water,  and 
then  diftill’d,  yields  a  Water  that  has 
only  the  fmell  of  Honey. 

43.  Meal,  and  Malt,  worked  together 
with  a  proper  quantity  of  Water, 
ferment. 


44.  Honey  diluted  with  Water,  fer¬ 
ments. 

45.  Fermented  Malt  and  Meal  (43) 
being  diftill’d,  yield  Spirits  that 
burn,  and  Vinegar. 

46.  Mead  produced  by  Fermentation 
(44)  in  diftillation  yields  inflamma¬ 
ble  Spirits,  and  Vinegar. 

47.  The  Rectification  of  the  fpirituous 
Liquors  produced  by  Fermentation. 

48.  Alcohol  from  the  fermented  Spi¬ 
rits  (45,  46,  47.)  without  any  addi¬ 
tion. 

49.  The  production  of  Alcohol  by  Al- 
cali’s. 

50.  The  origin  of  Vinegar. 

51.  The  diftillation  of  Vinegar  into  an 
acid  Water,  an  acid  Spirit,  an  Ex¬ 
tract,  a  Sapa,  Tartar,  and  Oil. 

52.  The  rectification  of  diftill’d  Vine¬ 
gar  per  Se. 

53.  The  rectification  of  diftill’d  Vine¬ 
gar  with  Verdigreafe. 

54.  The  generation  of  Tartar  from 
Wine. 

55.  The  refolution  of  Tartar  by  diftil¬ 
lation,  into  an  acidifh  Water,  a  Spi¬ 
rit,  an  Oil,  and  a  fix’d  alcaline  Salt. 

56.  TinCture  of  Gum-Lace,  by  12, 
55’  47’  48’  4 9’ 

57.  TinCture  of  Myrrh  by  12,  55,47, 
48,  49. 

58.  TinCture  of  Amber  by  12,55,47, 
48,  49. 

59.  TinCture  of  Benjamin  by  47,  48, 


49. 

60.  TinCture  of  Guaiacum-wood  by 
47,  48,  49. 

61.  TinCture  ofScammonyby  47,48, 


49*  .  . 

62.  A  purging  portion  from  61,  and 
a  fudorific  from  60. 

63.  Lac  Virginis  from  59. 

64.  Refins  from  60,  61. 

65.  An  extraCt,  called  an  eflential  one, 
from  Saffron,  by  48. 

66.  An  eflential  extraCt  from  Cam- 
phire,  by  48,  49. 

67.  Che- 


Difpofed  according  to  the  Rules  of  ART. 


67.  Chemical  Quinteffences  from  23 — 
30,  and  48,  49. 

68.  Dry  Quinteffences  from  65,  <57, 
with  Sugar. 

69.  A  fimple  aromatic  Spirit  from  La¬ 
vender-flowers. 

70.  A  fimple  aromaticSpirit  from  dried 
Mint. 

71.  A  fimple  aromatic  Spirit  from 
green  Rofemary. 

72.  A  compound  aromatic  Spirit. 

73.  Soap  from  exprefs’d  Oils,  and  the 
fix’d  Alcali,  13. 

74.  Soap  from  a  diftill’d  Oil  and  the 
fix’d  Alcali,  12. 

75.  The  Preparation  of  tartarifated 
'  Tartar. 

76.  Regenerated  Tartar. 

77.  Tindture  of  tartarifated  Tartar. 

78.  The  Solution  of  regenerated  Tartar 
in  Alcohol. 

79.  Harvey's,  Tin&ure  of  Salt  of  Tartar. 

80.  Helmonfs,  Tincture  of  Salt  of 
Tartar. 

8 1 .  An  Elixir  Proprietatis  with  diftill’d 
Vinegar. 

82.  An  Elixir  Proprietatis  with  diftill’d 
Waters. 

83.  An  Elixir  Proprietatis  with  the  fix¬ 
ed  Alcali,  12. 

84.  An  Elixir  Proprietatis  with  tartari¬ 
fated  Tartar. 

85.  An  Elixir  Proprietatis  with  rege¬ 
nerated  Tartar. 

86.  The  Analyfis  of  Soot. 

87.  Th e  Analyjis  of  Amber. 

88.  The  Putrefaction  of  Vegetables. 

Part  II.  Upon  Animals. 

89.  New  Cow’s  Milk  is  not  acid  nor 
alcalious,  fcarcely  laic,  nor  contains 
any  of  the  Spirits  of  45,  49. 

90.  The  fame  coagulates  with  Acids, 
and  with  the  heat  of  boiling  Water. 

91.  If  the  fame  is  boiled  with  a  fixed 
Alcali,  it  coagulates,  grows  firft  yel¬ 
low,  then  red. 


92.  Frefh  Urine  is  neither  acid,  nor  al- 
caline,  but  fetid. 

93.  Frefh  Urine  diftill’d  clofe,  yields 
a  naufeous  fetid  Water,  that  is  nei¬ 
ther  acid,  alcaline,  nor  faline,  nor 
fpirituous  like  what  is  drawn  from 
Wine. 

94.  The  refiduum  of  the  preceding 
Procefs,  is  not  acid,  nor  alcaline,  but 
faline,  and  fetid,  tho’  not  truly  fa- 
ponaceous. 

95.  The  fame  Urine  infpiffated  to 
f^th,  and  then  diftill’d  with  fand 
yields  an  alcaline  Spirit,  a  volatile 
alcaline  Salt,  a  very  fetid  Oil,  and 
faline  Faces. 

96.  Frefh  Urine  infpiffated  and  diftilled 
with  a  fixed  Alcali. 

97.  Quick-lime  mixed  with  healthy, 
frefh  Urine,  efpecially  after  it  is  in- 
fpiflated,  makes  it  yield  an  igneous 
Spirit  that  is  not  alcaline. 

98.  The  native  Salt  of  Urine. 

99.  Milk  digefted,  throws  up  a  Cream, 
and  grows  acid. 

100.  Urine  digefted  grows  alcalious, 
and  is  altered  in  its  colour,  fmell, 
tafte,  and  vertues. 

101.  Digefted  Urine  in  diftillation 
yields  alcaline  Spirits,  a  very  fetid 
Oil,  an  alcaline  oily  volatile  Salt, 
Phofporus,  and  Sea-Salt. 

102.  The  origin  of  Sal-Ammoniac. 

103.  Sal-Ammoniac  neither  acid,  nor  al¬ 
caline. 

104.  Sal-Ammoniac  fublimed  into  Flow¬ 
ers. 

105.  Sal-Ammoniac ,  and  Quick-lime, 
yield  an  igneous  Spirit  like  97. 

106.  Sal-Ammoniac  diftilled  with  a  fix¬ 
ed  Alcali,  yields  alcaline  Spirits, 
and  a  volatile  alcaline  Salt. 

107.  An  Examination  of  the  fix’d  Salt 
that  remains  in  the  preceding  Procefs. 

108.  The  beft  volatile  alcaline  Salt,  or 
the  pureft  alcaline  Spirit,  and  Vinegar, 
make  a  fait  Spirit. 
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109.  The 
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1 09.  The  White  of  a  new  Egg,  is  neither 
acid,  nor  alcalious,  nor  contains  any 
fermented  Spirits. 

no.  Such  a  White  hardens  with  the 
Heat  of  boiling  Water  into  a  folid 

Mafs. 

hi.  An  Examination  of  it  with  Al¬ 
cohol. 

1 1 2.  The  Refolution  of  it  by  Diftilla- 
tion. 

113.  The  White  of  an  Egg  putrifies. 

1 14.  Frefh  Serum  of  human  Blood  is 
neither  acid,  nor  alcalious. 

1 15.  If  it  is  digefted  it  putrifies. 

1 16.  It  hardens  in  boiling  Water. 

1 17.  It  grows  hard  too  with  a  dry  Heat. 

1 18.  It  coagulates  with  Alcohol. 

1 1 9.  The  Analyfis  of  Blood  by  Diftilla- 
tion. 

120.  The  Analyfis  of  Horfes  Hoofs  bv 
Difl illation.  < 

12 1.  The  Purification,  and  Separation 
of  the  Bodies  procur'd  by  Diftillation 
from  alcalefcent  Vegetables  (33), 
from  Vegetables  burnt  to  Soot  (86), 
orputrified  (88);  or  from  Animals 
(95,101,  1 12,  1 19,  1 20 ),  and  their 
Vertues  when  they  are  render’d  pure. 

322.  A  Soap  from  a  pure  volatile  alca- 
line  Salt,  and  Alcohol. 

123.  Afimple,  aromatic,  volatile  Salt 
of  Angelica. 

124.  .A  compound,  aromatic,  volatile 
Salt. 

325.  A  particular  aromatic  Sal  •volatile 

Oleofum . 

126.  An  extemporaneous  Sal  Volatile 
Oleofum. 

\2 7.  The  Phenomena  of  Blood,  and  its 
Serum,  with  Air,  Water,  Fire,  Salts, 
acid,  alcalious,  and  fkline  Spirits, 
Oils,  and  Soaps. 

Part  III.  Upon  FoJfih% 

I.  Upon  Salts. 

128.  An  examimtion  of  Nitre-. 


1 29.  The  purification  and  chryflalliza- 
tion  of  it. 

130.  Nitre  and  Tartar  produce  an  Al- 
cali  in  the  Fire. 

13 1.  An  Alcali  of  Nitre  with  live 
Coals. 

132.  SalPrunellce  from  Nitre. 

133.  Sal  Poly  reft. 

134.  Glauber's  Spirit  of  Nitre. 

135.  Glauber's  fweet  Spirit  of  Nitre. 

136.  The  regeneration  of  Nitre  from 
130,  13 1,  134. 

137.  A  regenerated  Nitre,  not  fix’d. 

138.  Glauber's  Alcaheft. 

139.  Nitrated  Nitre. 

140.  Vegetating  Nitre. 

141.  Spirit  of  Nitre  with  Bole. 

142.  The  purification  and  chryftalliza- 
tion  of  Sea  Salt. 

143.  Glauber's  Spirit  of  Salt. 

144.  Spirit  of  Sea  Salt  with  Bole. 

145.  Glauber's  Sal  Mirabilis. 

146.  The  regeneration  of  Sea  Salt. 

1 47.  The  regeneration  of  Sal  Ammoniac . 

148.  Vitriolated  Tartar. 

II.  Upon  Sulphurs . 

149.  An  examination  of  Sulphur. 

150.  Flowers  of  Sulphur. 

151.  An  acid  Spirit  of  Sulphur. 

152.  The  Solution  of  Sulphur  in  a  fix’d 
Alcali. 

ip3.  The  folution  of  it  in  a  volatile 
Alcali. 

154.  The  folution  of  it  in  Alcohol  of 
Wine. 

1 55.  Syrup  of  Sulphur. 

156.  The  folution  of  Sulphur  in  a  ve¬ 
getable  exprefs’d  Oil. 

157.  The  folution  of  it  in  a  diftill’d  ve¬ 
getable  Oil. 

158.  A  Soap  of  Balfam  of  Sulphur. 

159.  Balfam  or  Soap  of  Sulphur  com¬ 
bin’d  with  an  Oil. 

1 6c*  Sulphur  made  with  an  Oil  and  an 
Acid. 

161.  A 
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161.  A  preparation  of  it  with  Alcohol 
and  an  Acid. 

III.  Upon  Metals. 

162.  Vitriol  of  Iron. 

1  <53.  Lttdovic? s  Vitriol  of  Iron  with 
Tartar. 

164.  A  white,  grey,  and  red  Calx ,  of 
Vitriol  of  Iron. 

165.  A  Liquor  of  Iron  per  Deliquium. 

166.  A  golden  Tindture  of  Vitriol  of 
Iron. 

1 67.  Iron  diffolv’d  in  Rhenijh  Wine. 

168.  Iron  diffolv’d  in  Vinegar. 

169.  The  fublimation  of  it  with  Sal 
Ammoniac. 

170.  A  preparation  of  Iron  with  Sul¬ 
phur. 

1 7 1.  A  Calx  of  Lead  with  the  Vapour 
of  Vinegar. 

172.  Vinegar  of  Lead. 

173.  Salt  of  Lead  with  Vinegar. 

174.  Salt  of  Lead  with  Spirit  of  Nitre. 

175.  Salt  of  Lead  manag’d  with  Al- 
cali’s. 

1 76.  A  Calx  of  Vitriol  of  Lead. 

1 77.  ABalfam  of  Lead  with  exprefs’d 
vegetable  Oils. 

178.  ABalfam  of  Lead  with  a  diftilTd 
vegetable  Oil. 

179.  Glafs  of  Lead. 

180.  The  folution  of  Mercury  in  Spirit 
of  Nitre,  or  Aqua  Fort  is. 

18 1.  Vitriol  of  Silver. 

182.  The  Lunar  Cauftic,  or  Lapis  In- 
fernalis. 

183.  The  filver  Hydragogue  of  Boyle , 
or  Angelus  Sala. 

184.  Burning  Silver. 

185.  The  recovery  of  Silver  from  its 
folution  in  Spirit  of  Nitre. 

186.  The  Luna  Cornea. 

187.  Tin  diflolved  in  Aqua  Regia. 

188.  The  folution  of  Copper  in  dillill’d 
Vinegar. 

189.  Its  folution  in<SW  Ammoniac. 


190.  Its  folution  in  Aqua  Forth. 

1 9 1.  Its  folution  in  Aqua  Regia. 

192.  Its  folution  in  a  volatile  Alcali. 

193.  The  Purification  of  Mercury. 

194.  The  folution  of  Mercury  in  Aqua 
Forth. 

195.  Vitriol  of  Mercury. 

196.  Mercurius  prcecipitatus  albus. 

197.  Mercurius  praecipitatus  ruber. 

198.  Mercur  ius  Sublimatus. 

199.  Turbith  of  Mercury. 

200.  Cauftic  Oil  of  Mercury. 

201.  iEthiops  of  Mercury. 

202.  Factitious  Cinnabar. 

203.  An  Amalgama  of.  Mercury  with 
Lead  and  other  Metals. 

204.  The  Ablution  of  Metals  with 
Mercury. 

205.  The  Solution  of  Gold. 

IV.  Upon  [aline  Semi-metals. 

206.  The  refolution  of  Vitriol  into  a 
Spirit,  Oil,  and  Colcothar. 

207.  Ens  Veneris. 

V.  Upon  fulphureous  Semi-metals. 

208.  The  folution  of  Antimony  in 
Aqua  Regia. 

209.  True  Sulphur  of  Antimony. 

210.  Glafs  of  Antimony. 

2 1 1.  Regulus  of  Antimony  with  Salts. 

212.  Regulus  of  Antimony  with  Iron 
and  Nitre. 

213.  the  alchemiftical  Regulus  of  An¬ 
timony. 

214.  Golden  Sulphur  of  Antimony. 

215.  Crocus  of  Antimony. 

216.  A  milder  Emetic  of  Antimony. 

217.  Stibium  Diaphoreticum  Nitratum. 

218.  Common  diaphoretic  Antimony3 
call’d  lweet  Antimony. 

219.  Nitrum  Stibiatum. 

220.  Fix’d  Sulphur  of  Antimony. 

221.  The  dill il  lation  of  Antimony  into 
an  icy  Butter,  and  Cinnabar. 

222.  The 
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222.  The  diftillation  of  the  Butter  of 
Antimony  into  a  liquid  Oil. 

223.  A  Mercurius  Vita  of  Antimony, 
and  its  Regulus. 

224.  SpiritusVitrioli  Philofophicus. 

225.  Helmonfs  Flowers  of  Antimony. 

226.  Helmont9 s  fix’d  diaphoretic  Anti¬ 
mony. 

227.  The  Dlaceltatejjon  Purgans  of  Hel¬ 
mont ,  from  the  fix’d  Flowers  of  An¬ 
timony* 


Chemical  Solution. 

Coagulation. 

Precipitation. 

EfFervefcence. 

A  fhort  recapitulation  concerning  AI- 
cali’s  and  Acids. 

The  production,  deftrufrion,  and  al¬ 
teration  of  Smells,  and  Taftes. 

The  production,  deftruCtion,  and-  al¬ 
teration  of  Colours. 


INTRO- 


INTRO  DUCTION. 

IN  examining  into  the  writings  of  the  Chemifts  nothing  has  given  more  dif- 
guft  to  men  of  fenfe,  than  the  multitude  of  Experiments  they  met  with, 
defcrib’d  without  any  manner  of  order,  under  the  title  of  Procefies.  For 
the  number  of  thefe  is  fo  great,  and  the  nature  of  them  fo  different,  that 
a  man’s  life  would  fcarce  be  fufficient  for  going  through  ’em,  were  it  poflible  for 
his  patience  to  hold  out  to  the  end.  But  what  is  Bill  a  greater  difficulty  in  our 
way,  in  the  profecution  of  thefe  ftudies,  is  our  really  not  knowing  the  defign 
with  which  the  Artifts  themfelves  have  taken  all  this  pains:  for  if  as  a  Philofo- 
pher  you  confult  them  upon  this  head,  you’ll  fcarce  meet  with  any  thing  to  your 
fatisfadlion.  And  afterwards,  when  Chemiftry  came  to  be  taught  in  the  Uni- 
verfities,  the  practical  part  of  the  Art  feems  to  have  beeh  intirely  confin’d  to  the 
exhibiting  fome  Operations  in  an  irregular  manner,  juft  as  every  particular  Pro- 
fefior  thought  proper.  When  I  firft  therefore  fet  about  teaching  the  chemical 
Art,  which  is  now  more  than  thirty  years  ago,  I  carefully  confider’d  with  my- 
felf,  whether  it  was  not  poflible  to  give  my  Pupils  Examples  of  all  the  chemical 
Operations  in  fuch  a  manner,  that,  according  to  Hippocrates' s  Rule,  nothing 
fhould  be  left  out,  that  was  of  Confequence  to  be  known,  nor  any  thing  be 
added,  that  was  not  necefiary. 

In  order  to  this,  then,  in  the  firft  place  we  muff  take  Care,  that  we  don’t  do 
the  fame  things  over  again  ;  for  what  can  be  more  trifling  than  to  give  repeated 
inftances  of  what  may  be  fufficiently  underftood  by  one?  Thus  for  example, 
when  I  have  once  fhewn  you,  by  what  art  you  may  procure  a  fragrant  water 
from  Baum,  there  will  be  no  need  to  tire  your  patience  with  the  fame  thing 
again  in  fweet  Marjoram,  Rofemary,  and  Rue:  Nor  when  we  have  taught  you 
how  to  draw  an  aromatic  Spirit  from  Citron-Peel  with  Spirit  of  Wine,  will  it  be 
necefiary  to  repeat  the  lame  with  other  Bodies  of  the  like  nature. 

But  here  however  it  will  be  abfolutely  necefiary  to  give  an  ocular  proof  of  every 
particular  Operation  that  has  any  thing  peculiar  in  it,  and  which  is  proper  to  be 
known  in  the  Art,  and  does  not  evidently  appear  by  lome  other  Experiment :  for 
every  Perfon  thathasamind  to  get  acquainted  with  the  chemical  Art,  ought  to  be 
acquainted  at  leaft  with  the  Methods,  by  the  help  of  which,  are  prepared  thofe 
things  that  are  here  of  fervice  •,  nor  can  he  ever  be  a  perfect  Artift  without  ’em. 
Thus  for  inftance,  if  we  want  to  know  the  nature  of  vegetable  Salts,  of  what 
confequence  is  itthatwe  have  feen  the  manner  of  procuring  their  Salt  from  them 
by  burning  them,  unlefs  we  know  likewife  from  experiment,  how  from  fome  of 
’em  it  may  be  procur’d  too  by  diftillation,  and  putrefaction. 

In  the  third  place,  I  thought,  we  fhou’d  molt  probably  attain  our  end  by  fol¬ 
lowing  here  the  method  ufed  by  the  Mathematicians ;  that  is  to  lay,  always  to  ex¬ 
hibit  that  Operation  firft,  the  knowledge  of  which  is  necefiary  to  the  right  un- 
derftanding,  or  proper  performing  that  which  follows,  and  then  to  link  them 
together  in  fuch  a  manner,  that  every  one  may  ftand  next  to  that  on  which  it  mole 
dire&ly  and  immediately  depends :  for  by  this  means  we  fhall  with  the  leaft  labour 
and  expence,  and  in  the  fhorteft  time  come  to  the  knowledge  of  the  principal  ufes 
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of  the  whole  Art,  whofe  excellence  in  particular  is  this,  that  it  opens  to  the  hu¬ 
man  mind  the  powers  of  Nature,  and  furnifhes  us  with  proper  helps  for  fecuring, 
and  reftoring  of  health. 

In  the  laft  place,  in  compofing  this  practical  part  of  Chemiftry,  I  thought  I 
ought  not  to  regard  the  fervice  of  Phyfic  only,  tho’  I  prefer  that  to  all  other 
Arts  •,  for  nothing  has  prov’d  more  fatal  both  to  the  chemical,  and  medicinal 
Art,  than  an  idle  Opinion,  that  all  kinds  of  chemical  Productions  were  proper 
to  be  made  ufe  of  as  Medicines.  Certainly,  Chemiftry  is  not  only  aftiftant  to 
Phyfic,  but  its  ufefulnefs  extends  likewifeto  every  branch  of  natural  Philofophy. 
See  Vol.  I.  p.  50.  C?  feq.  Let  the  Phyfician  therefore  rejoice  in  the  labours  of 
the  Chemift,  but  by  no  means  claim  them  wholly  to  himfelf. 

Since  the  Operations,  now,  of  the  chemical  Art  are  taken  up  in  the  exami¬ 
nation  of  Vegetables,  Animals,  and  Fofills,  hence  we  fhall  diftribute  them 
according  to  thefe  three  kinds  of  Bodies.  And  here  we  fhall  be  obliged  to  be¬ 
gin  firft  with  the  vegetable  Kingdom,  as  the  Productions  of  this  are  always  and 
every  where  at  hand,  and  as  molt  Animals  even  fubliltupon  Vegetables,  and  are 
really  made  up  of  them,  after  they  are,  by  their  proper  concoCtive  powers,  afti- 
milated  to  the  animal  Nature  •,  for  if  there  are  fome  of  them  that  intirely  live 
upon  other  Animals,  yet  if  you  will  look  back  to  what  thefe  fed  upon,  and  fo  on, 
you  will  at  laft  come  to  fome,  which  were  fupported  by  Vegetables,  and  thus 
laid  the  ifo/w  of  all  the  following.  But  befides,  Vegetables,  on  account  of  the 
fimplicity  of  their  conftituent  parts,  and  their  readier  feparation,  are  chemical¬ 
ly  refolved  with  more  eafe,  and  underftood  with  lei's  difficulty.  Foflils,  indeed, 
it  muft  be  confefs’d,  are  ftill  more  Ample,  but  then  the  management  of  rhem 
requires  a  profounder  Skill,  Inftruments  much  more  occult,  and  Operations  not 
fo  obvious.  The  nature  of  the  thing,  therefore,  leads  us  to  begin  with  the  Ve¬ 
getable  Kingdom. 

And  here  we  fhall  fuppofe  you  are  acquainted  with  all  thofe  things  which 
were  explained  to  you  in  the  Theory  of  the  Art ,  Vol.  I.  from  p.  36  to  40,  and 
which,  according  to  our  prefent  defign,  wilt  be  here  all  confirm’d  by  Experi¬ 
ments. 

A  chemical  Operation,  now,  is  the  changing  a  Body  by  Inftruments  proper 
to  this  Art,  and  in  fuch  a  manner  as  this  Art  determines.  And  the  firft  Opera¬ 
tion  that  is  performed  in  a  courfeof  chemical  Demonftrations  ought  to  have  thefe 
four  Conditions:  In  the  firft  place,  itfhould  be  very  eafy  ;  not  requiring  a  great 
deal  of  labour,  nor  much  force  to  be  exerted  upon  the  fubftance  to  be  worked 
upon :  Secondly,  it  ought  to  be  very  Ample,  not  being  compounded  of  differ¬ 
ent  Operations,  nor  wanting  a  great  variety  of  Inftruments  to  its  performance: 
In  the  third  place,  the  alterations  induced  upon  Bodies  by  this  ftrft  Operation 
ought  not  to  change  them  too  much  from  their  proper  nature:  And  fourthly,  we 
fhou’d  take  care,  that  the  EffeCt  of  this  Operation  fhou’d,  as  much  as  poflible, 
be  a  mere  feparation  of  the  parts,  juft  fuch  as  exifted  in  the  Body  before  therefo- 
iution,  and  not  a  production  of  new  ones  by  means  of  this  very  Operation  ;  for 
as  by  our  Art  Bodies  are  feparated  either  into  thefr  natural  conftituent  parts,  or 
into  others,  actually  produced  by  their  being  expofed  to  the  Fire,  it  is  plain, 
that  in  the  ftrft  Operation,  the  former  only  fhou’d  be  extracted,  which  being 
afterwards  properly  compounded  together,  we  are  certain,  would  again  produce 
exaCtly  the  very  fame  Body. 
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Ifthefe  four  circumftan ces,  now,  are  carefully  attended  to  in  this  firft:  Ope¬ 
ration,  there  will  four  very  confiderable  advantages  arife  from  it  likewife  :  For 
in  the  firft  place,  the  Operator  will  hence  evidently  and  certainly  learn,  of  what 
kind  the  parts  were,  that  actually  exifted  in  the  Body  before  the  refolution, 
and  are  now  feparated  from  it  *,  and  by  this  means  will  be  able  to  form  a  judg¬ 
ment  of  the  nature  of  the  compound  thus  examin’d,  and  of  the  parts  that 
concurr’d  towards  its  compofition  •,  whereas  if  we  have  not  a  proper  regard  to 
thefe  conditions,  we  (hall  fall  into  very  great  miftakes,  if  we  imagine  that  the 
parts  procured  from  Bodies  by  a  chemical  Anal) ft s ,  did  in  reality  exift  in  the 
fame  manner  in  the  Bodies  themfelves  before  the  feparation.  But  in  the  fecond 
place,  the  Chemift  will  hence  have  an  opportunity  of  examining  with  certain¬ 
ty  the  refiduum  that  is  left  after  the  firft  Operation  is  compleated  *  for  if  by 
this,  nothing  but  the  native  parts  are  gently  feparated,  the  remainder  will  buf¬ 
fer  very  little  alteration.  In  the  third  place,  the  remaining  part  will  be  hence 
properly  luited  for  farther  examination,  and  fo  may  be  gradually  expofed  to 
the  efficacy  of  various  other  chemical  Operations  ;  whereas,  if  the  objedt  was 
very  confiderably  altered  from  its  proper  nature,  any  future  trials  upon 
it  wou’d  be  of  very  little  fervice,  nay,  wou’d  rather  puzzle  the  affair  than  il- 
luftrate  it.  And  in  the  laft  place,  we  ffiall  hence  have  a  very  accurate  know¬ 
ledge  both  of  the  adtion  made  ufe  of  in  the  Operation,  and  of  the  inftruments 
by  which  this  adtion  was  excited,  without  any  danger  at  all  of  confufion:  Of 
what  confeqdence  now  thefe  advantages  are  in  the  Chemical  Art,  the  thing 
fpeaks  itlelf.  For  my  own  part,  I  ffiould  have  been  heartily  glad  to  have  met 
with  any  Author,  who  had  profecuted  his  Experiments  upon  thefe  Principles. 

But  in  the  Body  itlelf  that  is  expofed  to  this  firft  Operation,  there  are  feme  par¬ 
ticular  circumftances  requifite  likewife.  And  of  thefe  this  is  the  firft,  that  the 
matter  that  is  feparated  from  it  by  this  Operation  ffiould  be  the  moft  fimple 
that  cou’d  be  produc’d  by  any  •,  fo  that  from  all  Bodies  it  might  be  nearly  of 
the  fame  nature,  fuch  as  we  look  upon  Water  to  be.  Secondly,  this  Body 
ffiould  be  of  fuch  a  nature  as  properly  to  yield  thefe  parts,  thus  extracted  from 
it,  without  being  itfelf  firft  compounded  from  them.  And  thirdly,  it  ffiould 
be  one  that  is  eafily  feparable  into  thofe  parts  which  we  propofe  to  procure 
from  it  :  For  it  is  poffible,  that  a  Body  that  is  fimple,  and  may  be  manag’d 
with  eafe,  may  not  be  refolvable  into  the  parts  of  which  it  is  made  up,  without 
a  vaft  deal  of  Difficulty  ;  as  is  fufficiently  evident  in  Gold,  Silver,  and  Mer¬ 
cury,  And  the  advantage  of  attending  to  thefe  circumftances  in  examining  this 
firft  Body,  will  be  particularly  this,  that  by  this  means,  the  feparation  will  be 
brought  about  in  the  moft  natural  order,  and  the  remainder  will  be  properly 
difpofed  to  give  out  diftindtly  any  other  parts  that  may  be  afterwards  procur’d 
from  it  by  a  farther  chemical  Examination. 

But  again,  the  Inftrument  made  ufe  of  in  this  firft  Operation  muft  have  its 
particular  properties  likewife.  For  this  in  the  firft  place,  ought  to  be  exceed¬ 
ing  fimple,  that  fo  the  operating  caufe,  excited  by  means  of  this  inftrument, 
may  be  eafily  underftood  and  applied,  and  at  the  fame  time,  by  reafon  of  its 
fimplicity,  it  may  not  taint  the  Body  to  be  chang’d,  by  an  admixture  of  its 
parts,  which  are  often  of  a  different  nature.  Secondly,  the  aftion  of  the  inftru¬ 
ment  thus  made  ufe  of,  fliould  be  of  fuch  a  nature,  as  to  enter  into  the  follow¬ 
ing  Operations  likewife  i  fo  that  hence  this  inftrument  may  be  a  kind  of  uni- 
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verfal  one,  concurring  in  all  other  Operations,  and  lending  its  aftiftance  to 
other  inftruments.  In  the  third  place,  it  is  neceffary,  that  this  inftrument  fhould 
change  the  form  of  the  Body  as  little  as  pofiible,  no  more  than  is  juft  abfolutely 
neceffary  for  performing  this  firft  Operation  •,  for  without  this  caution,  we  fhall 
do  nothing  diftindly :  And  laftly,  this  inftrument  muft  not  by  its  adion  much 
alter,  and  confound  with  one  another  the  different  parts  that  may  enter  into  the 
compofttion  of  the  Body  under  examination  :  For  if  thefe  parts  fhould  either 
be  confiderably  altered,  or  confufedly  mix’d  and  compounded  together  into  a 
different  fubftance,  the  Operation  of  luch  an  inftrument  wou’d  do  more  harm 
than  good  in  our  Philofophical  Inquiries. 

When  an  inftrument  then  qualified  in  the  manner  defcribed,  applies  its  pro¬ 
per  adion  to  a  Body  circumftantiated  as  above,  then  the  Operator  will  know 
accurately  the  power  of  this  firft  adion  •,  and  in  any  following  Operation,  fo 
far  as  the  efficacy  of  this  is  concern’d  in  it,  he  will  be  able  to  determine  what 
will  happen  there  likewife:  All  thefe  effeds,  therefore,  will  be  evident,  and 
diftind,  ought  firft  to  be  known,  and  will  give  light  into  others.  And  hence, 
in  particular,  which  will  be  of  excellent  iervice,  we  fhall  be  able  to  difcover 
very  dearly,  what  parts  do  in  reality  naturally  concur  towards  the  compofition 
of  the  Body  under  examination. 

From  all  thefe  things  laid  together,  then,  at  length  it  follows,  that  the 
adion  of  a  foft  Fire,  fuch  a  one  as  is  fpontaneouffy  every  where  prefent,  ap¬ 
plied  to  the  liquid  and  moft  volatile  parts  of  Vegetables,  as  it  makes  very 
little  alteration  in  them,  and  feparates  them  very  gently,  will  perform  this  firft 
Operation. 

But  every  Vegetable,  now,  is  compounded  of  parts  both  folid  and  fluid. 

The  folid  parts  of  Vegetables,  are  either  Veffels,  or  larger  firm  parts,  form¬ 
ed  by  the  coalefcence  and  concretion  of  thefe  together. 

The  abforbent  veffels  of  Plants,  by  their  open  orifices,  fuck  in  the  more 
liquid  fluids  that  are  applied  to  them.  Thefe  apertures  are  difperfed  through 
the  whole  furface  of  every  part  of  the  Plant,  but  more  particularly  in  the  root 
inferted  into  the  Earth.  In  a  moift  warm  Air,  and  in  a  damp  warm  Earth, 
they  are  dilated  ;  and  on  the  contrary,  are  contraded  by  cold,  and  drought. 
Hence,  thole  that  are  covered  in  the  Ground,  are  larger  than  thofe  that  are 
expofed  to  the  Air :  And  hence  too  they  take  in  more  juices  in  Summer,  than 
they  do  either  in  Autumn  or  Winter.  But  there  are  fome  Orifices  likewife 
that  draw  in  the  Air,  in  the  manner  of  a  Windpipe,  and  convey  it  into  the 
more  intimate  parts  of  the  Plant,  as  appears  very  evident  in  the  ftalk  of  the 
Dandelion. 

Again,  in  Plants  there  are  Veffels  fitted  to  carry  on  a  circulation,  containing 
the  Juices  imbibed  by  the  abforbent  Orifices,  and  propelling  them  from  thefe 
Apertures  through  every  part  of  the  Plant.  And  this  propulfion  feems  prin¬ 
cipally  owing  to  Heat  and  Cold,  the  firft  dilating,  the  other  contracting, 
and  thus,  by  their  contrary  adions  alternately  fucceeding  one  another,  difpo- 
fing  the  elaftic  Fibres  to  a  continual  agitation  of  the  included  Fluids.  Are 
there  any  Valves  here  likewife  ?  This  has  not  yet  appear’d  to  theSenfes.  And 
indeed,  the  luccefsful  growth  of  fome  Plants,  when  the  ftem  has  been  inverted, 
feemrs  to  evince  the  contrary  j  for  had  there  been  Valves,  they  muft  have  pre¬ 
vented  it. 
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A  third  kind  of  VefTels  in  Plants  are  thofe,  which  change  the  Juices  they  re¬ 
ceive,  in  fuch  a  manner,  that  they  become  of  a  quite  different  nature  from 
what  they  were  before :  For  thefe,  when  they  are  admitted  into  .the  beginnings 
of  the  Pipes,  are  by  no  means  the  fame,  as  when  they  have  circulated  through 
the  Plant,  but  gradually  put  on  the  nature  of  every  particular  one,  in  propor¬ 
tion  as  they  have  been  longer  expofed  to  the  aCtion  of  a  greater  number  of  its 
VefTels,  as  appears  by  every  kind  of  Experiment.  And  there  feems  to  be  a 
feries  of  VefTels  arifing  in  a  proper  manner  from  one  another,  in  every  one  of 
which,  there  is  continually  prepared  a  new  fort  of  Juice  in  various  parts  of  the 
Plant. 

But  farther,  in  the  fourth  place,  amongft  thofe  VefTels  there  are  obferv’d 
fome  too,  which  arifing  laterally  from  thofe  larger  ones,  receive  into  them  a 
particular  Juice,  which  thefe  again  perfeCt  more  and  more,  according  to  its 
peculiar  nature  *,  as  we  fee  evidently  in  the  Aloetic  DuCts  of  the  Aloe,  which 
contain  a  Liquor  perfectly  diftinCt  from  every  other  contained  and  generated  in 
the  reft  of  the  VefTels  of  the  fame  Plant.  In  the  Celandine  too,  there  are  VefTels 
which  in  the  fame  manner  feparate,  and  prepare  a  golden  Juice  ;  as  we  fee  a 
milky  one  in  its  proper  VefTels  in  the  Spurge. 

But  in  the  fifth  place,  we  muft  here  take  notice  likewife  of  thofe  particular 
repofitories  in  Plants,  which  receive  the  Juices  prepared  by  the  laft-mentioned 
VefTels,  and  detain  them  for  a  confiderable  time,  by  which  means  they  feern 
to  undergo  fome  farther  alteration,  and  be  carried  to  greater  perfection.  Thus 
we  fee  a  pinguious  matter  collected,  detained,  and  perfected,  in  particular 
cells,  and  palling  often  through  a  great  many  very  diftinCt  forms;  as  is  fuffici- 
ently  evident  in  Native  Oils,  Balfams,  and  Refins. 

And  fixthly  and  laftly,  there  are  excerning  VefTels  too,  which  naturally  ex¬ 
hale  the  finer  Juices  out  of  the  Body  of  the  Plant,  or  by  bursting  from  the  too 
great  quantity  of  the  contained  fluid,  difcharge  themfelves  on  the  external 
furface.  This  needs  no  proof  at  all,  for  every  one  knows,  that  Fluids  are  fe- 
parated  from  Plants  in  an  invifible  form  ;  and  that  Gums  and  Refins  break  their 
VefTels,  and  run  out  of  them. 

In  every  particular  kind,  now,  of  thefe  VefTels,  the  Juices  are  found  to  be 
perfectly  different,  diftinguifhing  themfelves  by  their  proper  nature  from  all 
the  reft  :  And  this  difference  does  not  only  confift  in  their  Finenefs,  Thicknefs, 
Fluidity,  Tenacity,  Acrimony,  and  Softnefs,  but  in  their  Colour,  Smell, 
Tafte,  Medicinal,  Nutritive,  and  Poilonous  Qualities  likewife.  And  in  diffe¬ 
rent  parts  too  of  the  fame  Plant,  there  is  the  fame  variety  obferv’d,  even  to  the 
very  minuteft  :  Thus  in  the  little  repofitories  in  the  Petala  of  the  flower  of 
the  Aloe,  we  find  a  honey  ifh  Liquor,  wnilft  the  Juices  in  the  other  parts  are 
bitter.  And  in  the  fame  manner  in  the  Root,  Flower,  Fruit,  Seed,  Leaves, 
Bark,  and  Wood  of  Vegetables,  there  are  found  various  forts  of  Juices.  But 
even  thefe  native  Juices  of  Plants  are  themfelves  compounded  of  perfectly  dif¬ 
ferent  kinds  of  Elements,  mixed  together  in  a  certain  proportion ;  and  hence, 
as  this  varies,  their  appearances  again  are  very  different.  From  this  various 
mixture,  therefore,  arife  Aqueous,  Spirituous,  Saline,  Saponaceous,  Gummy, 
Oily,  Balfamic,  Refinous,  and  Gummy-Refinous  Fluids,  and  thofe  that  ooze 
out  in  form  of  tears,  or  diftill,  upon  an  incifion  made  in  the  Bark,  or  upon 
wounding  the  tender  Twigs,  inform  of  a  limpid,  acidifh  Liquid  3  as  we  fee 
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evidently  in  the  Vine,  Birch,  Walnut-tree,  and  many  others.  Thefe  things. 
Gentlemen,  it  was  neceffary  to  premife  to  you,  before  we  fet  about  our  firft 
Operation,  that  you  may  fee  how  we  may  come  at  fomethingdiftinft  and  certain 
in  this  affair,  if  we  proceed  cautioufly  in  the  method  propofed,  and  how  much 
confufion  muff:  follow  an  Operation  that  is  not  fo  properly  regulated.  From 
what  has  been  faid  now,  give  me  leave  to  draw  the  following  Corollaries. 

In  the  firft  place,  then,  there  is  a  vaft  deal  of  difference  in  the  Juices  of 
Plants,  with  regard  to  the  Chemical  Art,  as  in  thefe  there  are  fome  parts  fo 
volatile,  that  they  either  fpontaneoufly  exhale,  or  fuffer  themfelves  to  be  fepa- 
rated  with  a  very  little  trouble,  fo  that  if  they  are  expofed  but  to  a  very  foft 
Fire,  they  will  be  difengaged  from  all  the  reft,  almoft  in  their  natural  ftate, 
and  original  purity  ;  whilft  on  the  contrary,  others  are  with  difficulty  extracted 
from  their  concrete,  require  a  greater  degree  of  Fire,  and  confequently,  when 
they  are  feparated,  will  be  more  blended  and  confounded  with  one  another. 

In  the  fecond  place,  as  there  is  fuch  a  variety  of  Juices  contain’d  indifferent 
.parts  of  the  fame  Plant,  hence  there  will  be  a  vaft  deal  of  difference  in  our 
Chemical  Operations,  according  as  one,  or  other  of  thefe  come  under  Exami* 
nation.  Does,  not  the  pulp  extracted  from  the  pods  of  the  Caffia  yield  fome- 
thing  vaftly  different  from  what  the  bark  does  ?  As  the  medullary  part  of  the 
Sugar-cane  affords  fomething  exceeding  fweet,  whilft  what  is  -drawn  from  the 
other  parts,  is  inclining  to  the  acid.  We  ffiould  not  haftily  fay,  therefore,  that 
<we  have  by  the  Chemical  Art  procured  fuch  and  fuch  fubftances  from  any 
Plant,  without  firft  carefully  taking  notice  what  particular  parts  we  made  ufe 
of  in  the  Operation  :  If  we  do,  we  (hall  labour  in  vain. 

But  in  the  third  place,  as  in  the  particular  parts  of  moft  Vegetables,  there 
is  obferved  fuch  a  great  difference  of  Colours,  as  we  fee  in  Apples,  Pears, 
Cherries,  Strawberries,  Mulberries,  and  other  Fruits,  as  well  as  in  the  Leaves, 
and  the  beautiful  variety  of  the  Flowers;  hence  this  too,  according  to  the 
various  manners  of  extracting  the  Juice,  will  be  found  to  be  different.  Thus, 
the  Spurge,  for  inftance,  and  the  Poppy,  if  they  are  flightly  wounded,  dif- 
charge  an  exceeding  white  Milk  ;  whereas,  if  the  whole  Plants  are  pounded  to¬ 
gether,  the  Liquor  that  comes  from  them  is  of  a  browniffi  green.  The  Root 
of  the  Bete,  on  the  other  hand,  when  it  is  pounded,  gives  a  Liquor  that  is 
very  red,  tho’  the  colour  of  it  is  not  fo,  if  you  make  a  flight  incifion  in  it. 
This  diverfity,  therefore,  ought  to  be  attended  to. 

In  the  fourth  place,  we  take  notice  of  the  Scents  of  Plants  ;  and  here  how 
great  is  the  variety  ?  In  the  Jeffamy,  all  the  other  parts  are  inodorous,  the 
Flower  only  fo  fweetly  fcented.  In  the  Citron,  the  Peel  of  the  Fruit,  the 
Juice,  the  Leaf,  Flower,  and  Wood,  have  all  a  different  fmell.  And  here 
there  feems  to  arifea  particular  fcent  in  the  various  Juices  of  the  fame  Plant,  as 
they  are  more  remote  from  the  pores  of  its  bibulous  furface.  This  confidera- 
tion  now  of  the  fmells  of  Plants,  ought  to  be  fo  much  more  taken  notice  of,  as 
they  ferve  to  diftinguifh  them  fo  accurately  from  one  another,  and  are  feparated 
from  them,  by  the  firft  in  particular,  of  our  Chemical  Operations. 

In  the  fifth  place,  we  obferve  farther,  the  vaft  variety  there  is  in  the  Taftes 
likewife  of  different  Plants;  which  is  fo  remarkably  great,  that  among  fo  ma¬ 
ny  thoufand  of  different  kinds,  you  will  fcarce  ever  find  two  in  which  it  is  per¬ 
fectly  the  fame,  every  one  having  a  Tafte  peculiar  to  itfelf.  Nor  is  this  only 
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the  cafe  in  different  Plants;  but  even  in  different  parts  of  the  fame  Plant,  we 
find,  upon  examination,  that  it  holds  good  likewife.  And  this,  in  the  fame 
fenfe,  is  true  too  of  their  Smell  and  Colour. 

But  in  thefeventh  place,  the  Juices  of  the  very  fame  Plant  appear  fo  differ¬ 
ent  from  themfelves  at  different  times,  that  one  wou’d  fcarce  take  ’em  to  be  the 
fame,  whether  you  regard  the  Colour,  Smell,  or  Tafte,  not  to  mention  their 
particular  vertues,  which  differ  fo  much  in  crude  Vegetables,  and  thofe  come  to 
maturity,  that  there  can  be  no  comparifon  between  them.  For  if  we  examine 
the  very  fame  Vegetables  in  the  Spring,  Summer,  Autumn,  and  Winter,  we  evi¬ 
dently  find  fo  great  a  diverfity  in  them,  that  they  don’t  feem  at  all  to  be  the. 
fame.  Thus  fome  Plants,  when  they  are  in  flower,  are  exceeding  fragrant,  which 
at  other  times  are  quite  inodorous.  Hither  too  may  be  referr’d  that  difference 
that  arifes  from  the  various  Soils  in  which  the  Vegetables  are  planted ;  for  we 
fee  thofe  that  grow  in  mountainous  places  are  of  another  nature  from  thofe  that 
grow  in  grounds  that  are  marfhy. 

In  the  eighth  place  we  obferve,  that  almoft  all  Plants  at  the  time  they  fpring, 
increafe  and  flourifh,  abound  with  watery,  thin,  faline  Juices,  and  at  that  time  con¬ 
tain  a  good  deal  of  Salt;  whereas  when  they  have  undergone  the  heat  of  the 
fummer,  their  Water  is  exhaled,  and  they  are  replete  with  Spirits,  and  Salt,  but 
more  particularly  with  a  pinguious  Oil.  What  is  drawn  from  the  very  fame 
Plants,  therefore,  and  by  the  fame  Operation,  will  be  found  at  various  times  to> 
be  perfectly  different. 

But  I  add,  eighthly  andlaftly,  the  chemical  Art,  therefore,  let  it  be  cultivated: 
with  ever  fo  much  caution,  can  fcarcely  preferve  the  peculiar  Properties  of  Herbs, 
without  any  alteration  ;  for  it  always  mixes  together  all  the  parts  that  are  firfb 
and  eafielf  feparated  from  them,  changes  them  in  fome  meafure  from  their  ori¬ 
ginal,  and  eafily  mutable  nature,  and  gives  them  not  only  new  forms,  but  new” 
qualities.  Far  be  it  from  us  therefore  to  imagine,  that  the  Chemifts  can  always 
by  their  Operations  feparate  for  us  thofe  excellent  vertues  with  which  Nature  has. 
endued  many  particular  Plants,  fince  they  very  often,  nay  indeed  for  the  moft 
part,  mightily  alter  them,  and  often  change  them  into  fomething  that  is  quite 
contrary.  This  the  Chief  of  the  Chemical  Tribe  Van  Helmont  openly  acknow¬ 
ledges,  p.  141,  §  4f.  p.  458,  459,  where  he  exprefly  fays,  Happy  is  the  Man 
who  knows  how  to  remove  diflempers  quickly  and  fafely  by  crude  Simples ,  which  is  the 
moft  ancient  method  of  cure ,  and  is  commended  in  the  facred  Writings .  For  the  Ens 
fpecificum  is  altered  by  Fire  ;  and  hence  Extracts  and  Magifleries  frequently  lofs  the 
efficacious  qualities  of  the  Bodies  they  are  prepar'd  from:  fhus  therefore  the  Chemir- 
cal  Hrt  often  fecretly  robs  them  of  their  excellence.  And  this  certainly  is  a  golden 
obfervation,  that  deferves  to  be  attended  to  in  the  moft  careful  manner.  In  the 
mean  time  however  it  is  abfolutely  certain,  that  the  Chemift  by  his  exquiflte  la¬ 
bour  fometimes  produces  new  Bodies  which  were  not  in  being  before,  and  indeed 
with  fuch  vertues  as  Nature  was  not  in  the  pofieffion  of;  by  which  means  Art  is- 
then  able  to  perform  what,  in  the  nature  of  things,  was  not  pofftble  before,  as. 
with  a  great  deal  of  reafon  the  fame  ingenious  Author  takes  notice  in  the  fame, 
place. 

Thefe  things  then,  Gentlemen,  the  nature  of  our  fubjedl  oblig’d  me  to  explain ■, 
to  you,  before  I  could  pretend  to  fet  about  our  Operations  upon  Vegetables. 
If  the  length  of  thefe  obfervations  has  been  tedious,  you’ll  be  pleas’d  at  leait 
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with  my  care  and  caution.  For  one  phyfical  adtion  being  properly  performed 
without  any  miftake,  will  give  light  into  a  thoufand others  that  follow  from  it; 
whereas  one  wrong  ftep  here  will  give  rife  to  innumerable  errors,  and  the  more 
harm  we  fhall  always  do,  the  farther  we  proceed.  In  profecuting  this  affair, 
now,  in  the  fir  ft  place  I  fhall  expofe  to  your  Examination  the  Bodies  I  am  go¬ 
ing  to  operate  upon,  before  I  do  any  thing  with  them,  that  thus  you  may  fee 
perfectly  what  they  naturally  are  before  Arc  has  made  any  alteration  in  them. 
And  to  this  purpofe  I  fhall  leave  them  here  in  Plates,  with  proper  Infcriptions. 
In  the  fecond  place,  I  fhall  accurately  defcribe,  even  to  the  minuteft  circum- 
ftance,  the  Operation  itfelf,  with  which  I  fhall  treat  the  Body  thus  examin’d,  and 
then  fhall  go  through  it  before  you,  that  thus  you  may  be  acquainted  with  the 
caufes,  which  perform  the  work  propofed.  In  the  third  place  I  fhall  lay  before 
you  the  effects  produced  in  the  Body  by  the  Operation  thus  defcribed.  And  then 
fourthly  I  fhall  expofe  to  your  view  the  refiduum  that  is  left  after  the  Operation  is 
finifh’d,  that  by  accurately  examining  this,  and  carefully  comparing  it  with  the 
Body  before  the  Operation,  you  may  be  able  to  difcover  all  the  fenfible  Alter¬ 
ations  that  have  happen’d  in  it.  In  the  fifth  place  I  fhall  punctually  defcribe  the 
Inflruments  I  have  occafion  to  make  ufe  of  in  every  particular  Operation.  In  the 
fixth  I  fhall  draw  fome  Phyfical  Corallaries,  evidently  flowing  from  the  Ope¬ 
ration  we  have  been  engaged  in.  And  then,  feventhly  and  laftly,  fhall  add  the 
medicinal  vertues  of  Bodies  thus  chemically  prepar’d.  And  here  I  fhall  he  par¬ 
ticularly  careful  to  advance  nothing  but  what  is  confirm’d  by  Experiments, 
and  fhall  cautioufly  avoid  extolling  them  to  an  extravagant  degree,  andafcribing 
more  vertue  to  any  thing  than  what  it  really  pofTefles.  Hence  I  fhall  take  notice 
of  the  infignificancy  of  fome,  and  the  pernicious  nature  of  others  that  too  often 
meet  with  a  commendation  which  they  do  not  deferve.  And  in  this  point  par¬ 
ticularly  it’s  fcarce  poffible,  but  I  fhould  be  of  fomefervice  to  you,  as  the  care¬ 
ful  obfervation  of  betwixt  30  and  40  years,  that  I  have  been  clofely  engaged  in 
Chemiftry  and  Phyfic,  muff  have  render’d  me  tolerably  acquainted  with  thefe 
things  ;  nor  have  I  the  leafl  Temptation  to  deceive  you. 

In  the  firfl:  place  now  I  fhall  begin  with  a  frefh,  crude  Vegetable,  that  is  not 
yet  chang’d  from  its  natural  difpofition  ;  and  from  this  I  fhall  firfl;  draw  that 
part  thatwou’d  have  exhal’d  with  the  Summer’s  heat,  which  is  moft  volatile,  and 
fufficiently  Ample.  And  here  I  will  make  as  many  Experiments  as  I  can  fuc- 
ceffively  upon  the  very  fame  Plant,  that  by  this  means  you  may  accurately  learn, 
what  different  Operations,  digefted  according  to  Art,  and  applied  in  a  regular 
manner,  are  able  to  eftedt  upon  it.  Thus,  after  I  have  exhibited  to  your  view 
all  the  chemical  methods  by  which  a  fragrant  Water  may  be  drawn  from  green 
Rofemary,  I’ll  proceed  to  fhowall  thofe  by  which  the  Salts,  Oils,  and  other  prin¬ 
ciples  may  be  procur’d  from  the  very  fame  Plant,  as  far  as  is  any  ways  poffible, 
as  this  is  the  way  to  get  an  accurate  and  diftindt  knowledge  of  the  Adtions  of 
the  Chemical  Art:  Whereas,  if,  on  the  contrary,  the  Water  is  prepared  from 
one  Herb,  the  Salt  from  another,  the  Oil  from  a  third,  a  fermented  Spirit  from 
a  fourth,  and  a  volatile  Salt  by  putrefadtion  from  a  fifth,  we  fhall  then  neither 
have  a  clear  notion  of  the  Analyfis  of  any  Plant  by  thefe  Operations,  nor  fee 
diftindtly  the  true  adtion  of  thefe  Operations  upon  Plants,  but  fhall  only  get  a 
confus’d  Idea  of  all  together. 

Thefe  things  then  being  fet  in  a  proper  light,  we  now  proceed  to  the  Opera¬ 
tions  themfelves,  with  fome  Hopes  of  Succels. 
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CHEMICAL  OPERATIONS, 

PARTI. 

Upon  VEGETABLES. 


PROCESS  I. 

A  dijlill'd  Water,  exhaling  in  form  of  Vapour  from  green  Rofemary ,  with 

a  Summer  s  Heat . 


APPARATUS. 


i.  npAKE  a  Plant  gather’d  in  its  prime,  and  in  the  morning,  whilft  the  dew 
X  is  yet  upon  it,  that  is  not  bruifed,  and  by  this  means  has  its  Juices 
blwided  together,  but  that  (till  contains  them  all  in  their  diftinft  Veflels,  juft  as 
nature  had  difpofed  them,  and  that  has*not  the  leaft  foreign  matter  mix’d  with  it, 
except  the  dew  that  adheres  to  it. 

2.  Upon  a  circular,  broad,  clean  plate  fitted  within  the  cylindrical  Furnace. 
PI.  XVII.  Fig.  II.  let  this  be  laid  frefh  gather’d  to  the  height  of  two  or  three  inches, 
gently,  without  preffing  it  down:  Then  let  the  Furnace  be  cover’d  with  a  large 
conical  pewter  Head,  and  to  the  nofe  let  there  be  applied  a  glafs  Receiver. 

3.  With  a  clear  live  Coal,  not  at  all  fmoaky,  difpos’d  in  the  fire-place,  Jet 
there  be  excited  an  equable  heat,  not  exceeding  85  Degrees  in  Fahrenheit' s  Ther¬ 
mometer,  which  muft  be  kept  up  as  long  as  any  liquor  diftills  into  the  Receiver. 
You  may  then  take  out  the  herb  and  put  in  fome  more  frefh,  and  treat  this  in 
like  manner,  and  fo  proceed  till  you  have  procured  a  fufficient  quantity  of  this 
Water. 

4.  Let  the  Liquor  thus  prepared  be  fet  by  for  fome  days  in  a  cold  place,  and 
in  a  clean  glafs  Bottle  clofely  ftopt,  and  then  it  will  be  clear,  and  will  have  the 
Smell  and  Tafte  of  the  Plant. 


The  NATURE  and  USE  of  this  WATER. 

IN  this  Liquor  then  is  contained,  1.  the  Dew,  which  is  made  up  of  its  pro¬ 
per  parts,  Vol.  I.  p.  273,  which  are  not  clear’d  from  the  Plant,  without  a 
great  deal  of  difficulty,  and  which  adhere  to  it  when  it  is  dried.  In  this  Dew 
likewife,  thus  difpofed  on  the  Surface  of  Plants,  are  contained  thofe  liquid  parts 
of  them,  which  being  concotted  by  the  Heat  of  the  day,  and  exhaling  in  the 
night,  are  entangled  in  it,  and  together  with  it  form  one  Liquor,  which  is  often 
confiderably  tenacious:  This  we  lee  particularly  in  Wax,  Manna,  and  Eloney. 
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2.  In  this  Liquor  is  contained  a  fine  Fluid,  that  exhales  from  the  Vefiels  of 
the  Plant  under  examination.  And  this  confifts  chiefly  of  pure  Ample  Water, 
as  appears  evidently  by  letting  it  Hand  for  fome  time  in  an  open  Vefiel,  for 
then  the  Smell  and  Tafte  are  loft,  and  an  infipid  Water  is  left  behind.  The 
other  part  is  that  fubtil,  volatile  Matter,  which  gives  every  Plant  its  peculiar 
Smell  andTafte*  for  this  the  fenfes  plainly  perceive  in  this  Water,  but  after  the 
Operation  is  over,  there  is  fcarce  any  thing  of  it  remaining  in  the  Refiduum  of 
the  Rofemary. 

3.  In  this,  farther,  feem  to  be  contained  Seeds  or  other  little  Corpufcles, 
from  which  in  time  there  generally  appears  in  it  a  very  fine  kind  of  Weed,  or 
Mucilage,  of  a  whitifh  colour,  which  is  fufpended  in  the  middle  of  the  Liquor, 
and  grows  gradually  broader  and  broader.  Thefe  Waters  I  have  kept  in  Vefiels  very 
clofely  ftopt,  and  let  them  ftand  very  quiet,  and  aftera  year  I  have  obferved  this  be¬ 
gan  to  be  formed,  and  then  every  year  grew  gradually  larger  and  larger,  till  at 
laft  the  whole  Water  was  grown  turbid,  opake,  and  flimy  with  this  Mucilage. 
This  Liquor  therefore  contains  elementary  Water,  and  the  Spiritus  Rettor  of  the 
Plant,  which,  though  it  is  in  an  exceeding  fmall  quantity,  yet  is  wonderfully 
efficacious,  and  gives  to  every  Plant  its  diftinguifhing  Smell  and  Tafte_ 
Hence  this  Water,  when  ft  exhales,  is  the  Vehicle  of  this  Spirit,  which  pofiefifes 
in  a  very  fmall  compafs  the  Angular  vertue  of  the  Plant,  is  vaftly  fubtile  and 
volatile,  and  hence  eafily  feparable,  and  when  it  flies  off-,  leaves  the  remainder 
vapid  and  effete.  For  this  reafon  therefore  the  medicinal  vertue  of  thefe  Wa¬ 
ters  depends  chiefly  upon  the  Spiritus  Reffor.  And  this,  in  a  great  number  of 
them,  being  of  a  very  mobile  adtive  nature,  affedls  the  Nerves,  puts  the  Spirits 
in  motion,  and  quickens  them  when  they  are  languid.  But  befides  this  common 
principle  of  adlion,  there  is  Something  elfe  in  it,  which  is  proper  and  peculiar 
to  particular  Plants,  and  is  often  wonderfully  efficacious.  This,  according  to 
his  odd  way  of  writing,  Paracelfus  called  the  Ens  Appropriatum.  Thus  the  fragrant 
exhalation  of  Lavender,  and  Baum,  both  agree  in  this,  that  they  ftimulate 
and  quicken  the  Nerves  when  they  are  torpid,  but  the  fmellof  Lavender  has  be¬ 
fides  a  peculiar  efficacy,  different  from  that  of  the  other.  And  indeed  from  this 
Angular  vertue  there  are  often  very  furprizing  effedts  produced  in  the  human 
Body,  which  can  only  become  at  the  knowledge  of,  by  an  hiftorical  account 
of  them,  when  they  have  been  firft  difcovered  by  Experiments.  And  this 
proper  vertue  frequently  adls  diredlly  contrary  to  the  former  common  one:  Thus 
the  Spirit  of  the  Indian  tuberous  Hyacinth  is  vaftly  fweet,  but  produces  wonder¬ 
ful  convulfions  in  hypocondriacal  men,  and  hyfterical  Women  :  Rue  diffufes  a 
very  odorous  Scent  likewife,  but  this  removes  the  diforders  occafion’d  by  the 
former.  But  we  muft  take  notice  likewife  that  careful  obfervation  has  difcover¬ 
ed,  that  to  this  fine  Vapour  of  Plants  are  often  owing  thofe  furprizing  effedtsr 
which  vegetable  fubftances  bring  about  in  the  human  Body,  either  by  evacuation, 
or  lome  other  lei's  fenfible  manner-,  for  when  this  alone  is  feparated  either  from 
Medicines  or  Poifons,  they  frequently  become  inefficacious  without  any  lofs  of 
their  weight.  Let  the  Chemift  therefore  proceed  flowly  and  cautioufly  in  extolling 
the  vertuesof  thefe  Waters,  nor  pretend  to  do  it,  till  his  Dodlrine  is  fufficiently 
confirm’d  by  Experiments.  It  appears,  [.however,  from  obfervation,  that  thefe  are 
frequently  of  fervice,  when  the  Spirits  are  low  and  faint,  and  on  accour.c  of  their 
fragrance,  are  very  grateful  to  fmell  to*  for  nothing  ftrikts  and  revives  the  brain 
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and  fenfes  more  diredtly  than  fuch  a  Water  of  Baum  when  it  is  pregnant  with 
its  Spirit,  or  that  fingularly  fcented  Water  drawn  from  Rue.  If  thefe  Waters* 
now,  are  very  carefully  fecured  in  clofe  Veffels,  and  are  kept  in  a  cool  place, 
they  will  retain  their  vertues  for  a  confiderable  time,  even  for  the  fpace  of  a 
year  ;  but  if  this  very  volatile  Spirit  can  find  but  the  leaft  aperture  imagina¬ 
ble,  it  fecretly  difengages  itfelf,  and  leaves  the  Water  effete.  But  from  this 
Operation  we  learn  farther,  what  part  that  is,  which  fpontaneoufly  exhales 
from  Plants,  and  fo  is  loft,  when  they  are  dried  by  the  Heat  of  the  Summer, 
viz.  this  Water  and  the  Spirit  we  have  been  defcribing.  Hence  we  difcover, 
likewife,  what  Liquid  that  is  which  firft  rifes  in  diftillation  •,  what  it  is  that 
gives  to  Plants  their  proper  and  diftinguifhing  fcent,  viz.  this  Spiritus  Rettor 
alone  •,  and  what  thofe  Effluvia  are,  which  exhale  from  growing  Vegetables, 
particularly  in  the  Summer  time,  and  in  the  open  Air ;  for  it  is  very  probable, 
that  thefe  exhalations  which  happen  continually,  efpecially  in  the  day  time, 
agree  in  their  proper  nature  with  the  Liquor  that  is  artificially  drawn  from  the 
fame  Plants  by  means  of  this  firft  Operation:  Tho’  it  muft  be  confefs’d,  in¬ 
deed,  that  in  this  they  differ,  that  the  natural  exhalation  is  carried  on  by 
means  of  new  particles  perpetually  fupplied  by  the  foil  that  nourifhes  and  fup- 
ports  the  Plant ;  whereas  in  our  artificial  one,  only  thofe  parts  are  feparated  and 
collected,  which  were  actually  in  the  Plant  when  it  was  pull’d  out  of  the 
ground,  nor  can  afterwards  be  fupplied  by  any  frefh  recruits.  And  hence  the 
ingenious  Dr.  Hales ,  obferves,  in  his  Vegetable  Statics ,  that  to  this  head  belongs 
that  Juice,  which  upon  an  incifion  made  in  the  branches  of  Plants  in  the  Sum¬ 
mer  feafon,  diftills  into  Veffels  difpofed  in  a  proper  manner  to  receive  it.  p.  50, 
From  thefe  Obfervations,  then,  we  underftand,  that  Plants  may  diffufe  fur- 
prizing  vertues  through  the  neighbouring  Air,  nay,  and  by  the  afliftance  of 
Winds  to  very  confiderable  diftances.  Nor  fhould  we  too  haftily  rejedt  the 
accounts  of  the  ftupendous  effedts  of  thefe  Effluvia  which  we  meet  with  in  the 
Natural  Hiftory  of  Vegetables,  as  intirely  fabulous  j  as  that  the  (hade  of  the 
Wallnut-tree  caufes  heavinefs,  and  makes  the  Body  coftive  •,  that  the  exhalati¬ 
ons  from  Poppies  at  a  fmall  diftance,  occafion  drowfinefs ;  that  the  vapour 
from  the  Yew  has  prov’d  fatal  to  a  perfon  fleeping  under  it  ;  and  that  the 
fmell  of  Bean-bloffoms  being  receiv’d  into  the  Nofe  for  a  confiderable  time,  has 
affedted  the  Brain.  Certainly,  the  powerful  adlion  of  the  Sun  is  capable  of  exciting 
Atmofpheres  of  Spirits  about  Plants  that  are  wonderfully  efficacious  ;  and  the 
Wind  is  able  to  diffufe  them  through  large  fpaces.  The  (hades  of  thick  Woods, 
by  means  of  the  Vapours  colledled  there,  have  often  been  the  occafion  of  dif- 
eafes,  nay,  and  even  death  itfelf,  to  the  perfons  that  lived  in  them  \  as  has 
appeared  by  fatal  inftances  in  America ,  a  country  famous  for  its  numbers  of 
poifonous  Trees.  Nor  is  it  at  all  furprizing,  that  this  Spirit  of  Vegetables 
fhould  produce  fuch  various  effedtsj  for  in  every  particular  one,  it  is  perfedtly 
lingular,  and  abfolutely  inimitable  by  any  Art,  but  generally  grateful,  and 
beneficial  to  our  Spirits.  As  in  forr.e  Plants  now,  thefe  Spirits  difcover  them- 
ielves  evidently  to  our  Senfes,  vvhilft  in  others  our  Organs  of  Smell  and  Tafte  are 
fcarcely  affedted  by  them;  hence  the  Chemifts,  for  this  firft  Operation,  have 
fet  apart  thofe  Vegetables,  that  by  their  Smell,  in  particular,  are  remarkably 
agreeable.  Of  the  officinal  European  ones,  I  have  here  given  you  a  fhort 
lift,  with  fome  few  from  the  Indies . 

C  2 
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Southernwood. 

Bay. 

Agrimony. 

Lovage. 

.  Garlick. 

White  Lilies. 

Dill. 

Lilies  of  the  Valley, 

Angelica. 

Limons. 

Anife. 

Mace. 

Mafterwort. 

Marjoram. 

Oranges. 

Marum. 

Calaminr. 

Feverfew. 

Sweet  Cane. 

Melilot. 

Cardamoms. 

Baum. 

Caraway. 

Mint. 

Cat-Mint. 

Spignel. 

Garden-Cloves. 

Crefles. 

Cafiia-Wood. 

Wallnuts. 

Selery. 

Nutmegs. 

Onions. 

Bafil. 

Chervil. 

Origany. 

Camomile. 

Poly- mountain/ 

Cinnamon. 

Leeks. 

Citrons. 

Rofes. 

Scurvy-grafs. 

Sage. 

Coriander. 

Savory. 

Saffron. 

Wild  Thyme.' 

Cummin. 

Saxifrage. 

Dittany. 

Hartwort. 

Fennel. 

Tanfy. 

Galangals, 

The  Tuberofe,* 

Clary. 

Valerian. 

Hyfiop. 

Violets. 

Jeffamyne. 

f.  • 

TREES. 

The  Fir. 

The  Limon  Tree. 

Orange  Tree. 

Myrtle. 

Benjamin  Tree. 

Peach  Tree. 

Box. 

Pine. 

Cedar. 

Rofe 

Citron  Tree. 

Savine. 

Pockwood  Tree. 

Elder, 

Wallnut  Tree, 

Safiafras  Tree* 

Juniper. 

Storax  Tree. 

Bay  Tree. 

T  ree  of  Life. 

Maflich  Tree, 

Lime. 

Of  thefe  Vegetables  now,  Tome  contain  the  volatile  aromatic  part  that  comes 
out  in  this  Operation  in  one  part,  foms  in  another.  Thus  their  peculiar  ver- 
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tue  is  found  fometimes  in  their  Root,  witnefs  the  camphorated  balfam  in  the 
Root  of  the  Cinnamon  ;  in  their  Wood  as  in  Rofewood ;  in  their  Bark  as 
in  Cinnamon  ;  in  their  Catkins  as  in  the  Wallnut  *,  in  their  Flowers,  Leaves 
and  Seeds  very  frequently;  in  the  Water  that  diftills  from  them,  as  in  the 
Wallnut-tree  ;  and  in  their  Balfams,  Gums,  Tears,  and  Refins,  as  in  the  bal- 
famic  ones.  All  thefe  things,  then,  Gentlemen,  we  learn  from  this  firft  fim- 
ple  Procefs,  to  which  more  might  ftill  be  added,  but  I  am  afraid  I  am  grown 
tedious  already. 


PROCESS  II. 

An  Infufion ,  and  Decoftion,  from  the  remainder  of  the  firft  \ Procefs . 

THIS  fecond  Operation  ought  to  be  fet  about  and  performed,  exadHy 
with  the  fame  cautions  as  we  gave  concerning  the  former,  and  then  it  will 
have  the  fame  advantages.  Since,  therefore,  it  appeared  in  the  preceding  Pro¬ 
cefs,  what  was  the  effedt  of  a  dry  Heat  of  85  degrees  ;  hence  we  fee,  in 
what  manner  Fire  and  Airadt  upon  Plants  in  this  degree.  We  fhall  now,  then, 
examine  whateffedts  Fire  and  Water  have  upon  them  from  the  85th  degree,  to 
the  2 1 2th,  or  that  in  which  Water  boils;  for  Water  heated  85  degrees  only, 
will  diffipate  the  Water  of  the  firft  Procefs ;  and  hence  this  is  known  already, 

APPARATUS. 

I.  ^T'AKE  the  Rofemary  that  remains  after  the  firft  Operation.  This  has 
-JL  loft  its  greennefs,  and  is  turned  brown  ;  its  Body  which  was  before 
full,  and  fucculent,  is  contradled,  become  fhrivel’d,  and  lighter  ;  it  has  very 
little  left  of  its  natural  Smell ;  it  has  acquir’d  a  Tafte  fomewhat  different  from 
that,  proper  to  Rofemary  ;  and  it  now  may  be  eafily  rubb’d  to  pieces  betwixt 
one’s  Fingers,  tho’  before  it  was  tenacious,  and  vifcid.  This  you  have  all 
been  eye  witneffes  to,  as  I  left  each  fort  in  a  plate  for  your  examination.  Or 
inftead  of  this,  you  may  take  the  fame  Herb  moderately  dried  in  an  open  fhady 
place,  or  indeed,  juft  gathered,  for  this  will  make  no  confiderable  difference, 
as  the  Water  of  the  firft  Procefs  will  be  always  feparated  and  loft  in  the 
boiling. 

2.  Upon  this,  in  a  clean  Veffel,  pour  pure  Rain-water  heated  from  the  85th 
degree,  to  the  very  next  to  that  of  ebullition,  viz.  the  211th  ;  and  take  care 
that  the  Herb  is  perfectly  covered  with  the  Water.  Let  them  ftand  in  this 
degree  of  Heat  for  the  fpace  of  half  an  hour,  or  more,  in  a  clofe  Veffel,  and 
then  let  the  Liquor  be  poured  oft'.  This  is  of  a  brown  colour,  without  much 
fmell,  but  has  the  tafte  of  Rofemary,  deprived  of  the  Water  of  the  firft  Pro¬ 
cefs.  This  is  called  an  infufion  of  Rofemary,  and  contains  its  vertues  not  a 
great  deal  altered.  If  the  Water  of  the  firft  Procefs  is  added  to  this,  the 
Mixture  will  polfefs  the  proper  medicinal  vertue  of  the  Plant ;  and  perhaps 
this  is  the  beft  method  of  prelcribing  theqn,  except  you  prefer  their  exprefs’d 
Juices. 

3.  Or  you  may  boil  he  Herb  in  Water  for  the  fp^ce  of  a  few  minutes ;  and 
then  the  Liquor  pou: .  .  off,  is  call’d  a  Decodlion,  or  Apozpm.  If  this  is  per- 

6  formed 


1 4  Elements  of  Chemistry,  Part  III. 

formed  in  an  open  Veffel,  you  lofe  all  the  Water  of  the  Hrfb  Procefs,  and  a 
good  deal  befides,  as  will  appear  in  Procefs  15,  23 — 30.  But  if  this  is  per¬ 
form’d  in  a  tall  chemical  Veffel,  with  an  Alembic  over  it,  and  a  proper  Re¬ 
ceiver,  then,  if  to  this  Decodion  you  add  the  Water  that  exhales,  it  will  con¬ 
tain  what  is  principally  medicinal  in  the  Plant.  And  if  it  is  done  in  Papin's 
Digefter,  it  will  poflefs  the  whole  vertues,  without  the  lofs  of  the  Spirits  or 
Water  of  the  fir  ft  Procefs.  The  proper  quality,  however,  of  the  Plant,  as  it 
diftinguifhes  itfelf  by  its  Smell  and  Tafte,  will  here  be  found  to  be  fomewhat 
altered,  and  it  will  differ  a  little  too  in  its  effeds.  Preferving  the  Smell,  Tafte, 
and  Colour  intirely,  is  certainly  in  this  cafe  exceeding  difficult. 

4.  Upon  what  remains  after  the  firft  Decodion,  I  put  more  boiling  Water, 
keep  it  conftantly  boiling,  and  then  pour  off  the  Liquor,  carefully  taking 
off  all  the  fcum  that  rifes  during  the  boiling,  which  I  put  into  a  clean  Veffel, 
and  keep  by  itfelf :  This  is  oily,  and  being  gently  dried  will  burn.  And  thus 
I  proceed  to  put  on  frefh  Water,  and  colled  all  the  fcum,  and  pour  off  the 
Decodion,  till  the  laft  Water,  after  it  has  boiled  for  a  confiderable  time, 
is  as  pure,  and  has  no  more  Colour,  Tafte  or  Smell,  than  when  it  was  put 
on  ;  and  during  all  this  time,  I  take  all  poflible  care  that  no  heterogeneous 
matter,  as  Soot,  Smoke,  or  the  like,  fhould  come  amongft  it.  This,  how¬ 
ever,  is  a  tedious  Operation,  nor  will  be  compleated  in  lefs  than  twenty  times 
boiling;  and  yet,  which  is  pretty  furprizing,  the  Leaves  of  the  Rofemary  will 
ftill  remain  intire,  will  be  full  of  Water,  and  will  be  of  their  former  ffiape 
and  fize,  but  their  green  Colour  will  be  changed  to  a  brown  one,  and  they 
will  fink  to  the  bottom  of  the  Water,  tho’  they  fwam  in  it  before. 

5.  Thedenfera  Plant  is,  and  the  more  tenacious  on  account  of  its  greater 
quantity  of  Refin,  the  more  of  this  oily  Scum  will  rife  to  the  top,  and  the 
lefs  of  its  oily  refinous  vertue  will  be  communicated  to  the  Water,  as  this  is 
not  capable  of  diffolving  it.  And  for  this  reafon,  when  a  Decodion  is  to  be 
made  with  fubftances  of  this  kind,  they  require  a  previous  maceration  fora 
confiderable  time,  or  the  addition  of  a  fix’d  alcaline  Salt,  and  longer  boiling  ; 
as  is  fufficiently  known  in  the  Decodion  of  Pock-wood. 

6.  If  fuch  Vegetables,  however,  that  abound  with  Refin,  are  boil’d  whilfi: 
they  are  frefh,  green,  and  full  of  juice,  then  their  native  faponaceous  part  keep¬ 
ing  their  irefinous  part  ftill  liquid,  makes  it  diffolve  in  Water  much  more  eafi- 
ly,  than  when  the  Vegetable  is  dried,  and  this  is  form’d  into  one  mafs.  This 
appears  evident  in  the  Decodion  of  the  fhavings  of  green  Guaiacum  in  America , 
from  which  they  foon  obtain  a  very  penetrating  Liquor  with  which  they  cure 
the  Pox;  whereas,  when  the  Wood  is  old,  it  refifts  the  Water  more  power¬ 
fully,  and  proves  lefs  efficacious. 

Since,  therefore,  by  boiling  them,  all  thofe  parts  are  feparated  from  Plants 
that  will  rife  in  form  of  Vapour,  with  212  degrees  of  Heat;  hence  thofe  Plants 
are  unfit  for  this  Operation,  whole  vertues  arefo  volatile  as  to  be  carried  off  by 
this  adion  of  the  Fire;  and  on  the  contrary,  thofe  whofe  efficacy  is  contained 
in  parts  that  are  more  fix’d,  and  that  will  bear  this  degree  of  Heat  without  ex¬ 
haling,  are  properly  difpofed  for  fuch  Decodion.  Acid,  Aftringent,  Vifcous, 
Aromatic,  Demulcent,  Emollient,  Cooling,  Nourifhing,  Saponaceous,  and 
VifcidSubftances,  not  too  refinous,  are  referred  hither,  as 
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Wormwood. 

The  Thorn-tree. 
Wood  Sorrel. 
Sorrel. 

Brooklime. 

The  Berberry-tree. 
Shepherd’s  Purfe. 
Succory. 

Quinces. 

Dwarf- Elder. 
Endive. 

Fern. 

Fumitory. 

Gentian. 

Crane’s  Bill. 

Grafs. 

Hellebore. 

St.  John’s-wort. 
Myrtle. 


Water  Lilies. 
Poppies. 

Plantain. 

Knot-Grafs. 

Purflain 

Sloes. 

Cinque-foil. 

Rhubarb. 

Currants. 

Rofes. 

Water  Germander. 

Comfrey. 

Tamarinds. 

Dandelion. 

Tormentils. 

Paul’s  Betony. 

Periwinkle. 

Nettles. 


As  alfo  the  Juice  of  any  Summer  Fruit  juft  prefs’d  and  not  fermented. 

In  the  mean  time  however,  I  wou’d  not  have  you  imagine,  that  I  believe, 
myfelf,  or  defign  to  infinuate,  that  the  peculiar  vertue  of  Plants,  which  almoft 
always  refides  in  their  Spiritus  ReElor,  muft  neceflarily  diftinguiffi  itfelf,  by  fome 
remarkably  dilagreeable,  or  pleafant  fmell,  or  by  a  warm,  pungent  tafte  ;  for 
it  is  very  pofiible,  that  a  Spirit  may  be  vaftly  active,  and  yet  fcarcely  affedt  our 
organs  of  fenfation,  as  we  fee  evidently  in  the  root  of  the  black  Hellebore,  the 
Cicuta  Aquatica  of  Gefner ,  the  deadly  Nightfhade,  and  many  others.  Thefe 
things  therefore  ought  to  be  very  carefully  confidered,  before  we  venture  to 
lay  down  any  general  Rule. 

The  Nature ,  Vertue s,  &  Ufe  of  thefe  Infufions  and  Deco  Elions, 

i.  ’"pHESE  Preparations  are  capable  of  palling  through  the  Ladteals  in  the 
J-  fmall  Guts,  and  through  the  mefenteric  Veins,  and  hence  of  being  mixed 
with  the  Blood  of  the  Vena  Cava,  and  Vena  Porta ,  and  fo  being  blended 
by  the  vital  adtions  with  the  Fluids  of  the  human  Body,  and  being  tranfmitted 
through  all  the  kinds  of  the  larger  Veftels,  to  the  Vifcera ,  and  all  the  other 
parts  *,  for  they  are  faponaceous,  penetrating,  and  mifcible  with  any  of  its 
humours. 

2.  There,  therefore,  they  can  adt  with  that  proper  and  fingular  efficacy  that 
remains  in  the  Infufion,  or  Decodtion,  which  is  then  wonderfully  increafed  by 
the  adtion  of  the  vital  motions,  and  produces  very  fpeedy  effedts. 

.  3.  But  in  the  mean  time  they  want  that  Vertue,  which  was  contained  in  the 
Water  of  the  firffc  Procefs,  with  this  limitation,  however,  that  more  of  it  is  pre- 
ferved  in  the  Infufion,  lefs  in  the  Decodtion.  This  lofs  however  in  the  laft  is 
made  amends  for,  by  the  Juices  of  the  Plant’s  being  rendered  more  efficacious 
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by  the  action  of  the  Fire  during  the  boiling-,  for  by  this  means  they  are  more 
thoroughly  refolved,  and  more  intimately  united  with  the  Water.  Hence  if  the 
Decoction  is  made  in  a  Still  covered  with  a  Head,  and  the  exhaling  Water  is 
afterwards  mixed  with  the  Decoction,  then  this  Mixture  will  be  very  pregnant 
with  tire  proper  venue  of  the  Plant,  as  will  appear,  Procefs  15  ;  for  in  this  we 
Hull  find  a  1  molt  all  its  efficacy. 

4.  But  here  we  ought  very  carefully  to  confider,  that  the  medicinal  abtion  of 
an  infufion,  or  decobtion  dependsas  well  upon  the  efficacy  ofthe  hot  Water,  and 
its  quantity,  as  upon  the  vertuesof  the  Plant  contained  in  it :  This  the  Phyficians 
are  well  apprized  of.  Wou’d  not  a  Perfon  be  in  the  wrong,  who  in  the  abufe 
of  Tea,  ffiou’d  impute  all  the  bad  effebts  to  the  Leaves  only,  without  having 
any  regard  to  the  fcalding  Water  which  is  fuch  a  very  great  part  of  it?  And 
when  others  afcribe  to  Tea  a  power  of  rendering  the  Spirits  agile  and  lively, 
why  ffiou’d  the  diluting  quality  of  the  hot  Water  be  left  out? 

5.  Hence  we  underftand  the  matter,  and  effebt,  of  thefe  Infufions,  and  Apo- 
zems,  and  the  law,  method,  and  inftruments,  by  which  they  ffiou’d  be  prepar’d 
for  medicinal  ufes  ;as  well  as  the  power  that  the  hotteft  Water  has  upon  the  folid 
Parts  of  Plants.  Who  now,  that  had  not  feen  it,  cou’d  have  believ’d,  that  boil¬ 
ing  the  tender  Leaves  of  Rofemary  for  the  fpace  of  two  Days,  ffiou’d  not  have 
deftroyed  them?  Nay,  but  which  is  Hill  more  furprizing,  boil  the  fmall,  fine. 
Flower,  as  long  as  ever  you  pleafe,  and  then  carefully  take  it  out,  and  view  it 
either  with  your  naked  Eyes,  or  a  Microfcope,  and  you’ll  find,  that  its  form 
is  not  in  the  leaft  altered.  Thefe  things  I  have  tried  with  a  great  deal  of  pa¬ 
tience  *,  and  what  was  the  effebt?  Why  I  found  the  Hairs,  Apices ,  little  Pro¬ 
tuberances,  and  Lineaments  to  continue  perfebtly  the  fame,  without  any  altera¬ 
tion  at  all.  Hence  the  Phyficians  may  underftand,  why  the  minuteft  Veffels  of 
the  human  Body  are  not  diffolved  by  its  proper  humours,  though  they  have  fo 
great  a  degree  of  heat  in  them  and  hence  they  may  learn,  that  the  mechanical 
attrition  arifing  from  the  abtion  of  the  Pulle  upon  ’em,  is  much  more  likely 
to  have  this  effebt,  than  the  efficacy,  either  of  warmth  or  moifture.  And  for 
thefe  reafons,  likewife,  they  muft  readily  confefs,  that  the  ultimate  Elements 
of  our  Bodies  are  not  fo  much  faline,  faponaceous,  or  oily,  as  they  are  mere¬ 
ly  terreftrial,  connected  and  held  together  by  a  proper  Gluten :  for  all  that  I  have 
afferted  of  the  power  of  boiling  Water  upon  Vegetables,  I  have  found  to  be 
true  in  boil’d  animal Subftances  likewife,  and  I  have  publickly  demonftrated  it. 

6.  If  the  Leaves,  after  this  Operation,  are  dried,  they  appear  contracted,  and 
fmall ;  but  if  they  are  again  infufed  in  hot  Water,  they  very  accurately  reco¬ 
ver  their  former  fize  and  figure. 

7.  The  proper  vertues  of  fome  Plants,  however,  are  by  thus  boiling  very 
much  altered :  Arum ,  if  it  is  treated  in  this  manner,  grows  mild  :  Afarabacka, 
if  it  is  infufed,  will  vomit,  as  its  expreffed  Juice  will  when  it  is  crude  ;  but  if 
it  is  boil’d  for  a  considerable  time,  it  loies  its  emetic  quality  and  becomes  a  Diu¬ 
retic,  and  Aperient. 
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PROCESS  III. 

A  Sapa,  Defrutum,  Extra B,  Rob,  and  Jelly  from  the  Product  of  the. 

fecond  Procefs. 

HAVING  examined  in  a  proper  manner  thelnfufion  and  Decodfion  of  the 
fecond  Proccfs,  in  the  next  place  we  muft  proceed  to  inquire,  what  will  be 
left  behind,  when  the  Water  that  was  made  ufe  of  in  thofe  Operations  is  again 
drawn  off:  for  then  we  fhall  gradually  difcover  what  part  of  the  Plant  it  was 
that  gave  them  their  vertues,  and  by  this  means  the  Chemift  will  learn,  what 
part  of  it  may  be  diffolved  in  boiling  Water  and  feparated  from  it. 

•  APPARATUS . 

i.T)  U  T  the  Infufions  and  Decodlions  of  the  fecond  Procefs  into  a  clean 
X  Veffcl,  cover  them,  and  let  them  (land  for  fome  hours  in  a  cool,  (till 
place,  that  the  Sand,  and  other  heavy  Bodies,  that  don’t  belong  to  the  Plant, 
may  fall  to  the  bottom.  Or,  inftead  of  this,  they  may  be  run  through  a  Bag, 
till  they  become  limpid  ;  but  then  the  gummy  and  fubrefinous  parts,  though 
they  are  properly  part  of  the  Plant,  will,  by  reafon  of  their  tenacity,  be  fepa¬ 
rated  likewife  ;  and  hence  though  thefe  ftrained  Liquors  may  be  better  for  me¬ 
dicinal  purpofes,  yet  for  a  chemical  Examination  they  will  not  be  fo  proper. 
The  Apothecaries,  when  they  want  them  very  fine,  make  ufe  of  the  following 
method.  They  take  fome  Whites  of  Eggs,  and  by  beating  them  together  for  a 
confiderable  time,  mix  them  intimately  with  their  decodtion,  and  then  boil  them 
together,  by  which  means,  the  Whites  unite  and  harden  in  the  decodtion,  and 
at  the  fame  time  invifcates  the  groflfer  parts  of  the  Liquid,  which,  upon  being 
afterwards  ftrained,  lofes  great  part  of  its  foulnefs,  and  becomes  fufficiently 
pure.  Thus  then  we  have  three  methods  of  clarifying  Decodtions:  By  letting 
them  ftand  quiet;  by  draining  them;  or  boiling  them  with  Whites  of  Eggs; 
of  which,  for  a  Chemical  Inquiry,  the  firft  is  moft  proper. 

2.  The  Liquors  being  thus  depurated,  let  them  be  put  into  a  clean  cylindri¬ 
cal  Vefiel,  or  one  that  grows  wider  towards  the  top,  and  fet  upon  a  clear  Fire, 
and  brought  to  the  very  next  degree  to  boiling,  and  thus  be  exhaled  to  the 
confidence  of  a  thicker  Honey.  And  here  you  muft  be  careful  that  they  don’t 
boil  much,  left  any  parts  diou’d  be  difiipated  that  ought  to  be  preferved;  and 
that  towards  the  end  they  don’c  burn,  for  fear  of  deftroying  their  Vertues. 

And  as  from  thefe  Infufions  and  Decodtions,  fo  from  the  freffi  exprefs’d  Juices 
of  Herbs,  and  dimmer  Fruits,  in  particular,  or  even  lucculent  Roots,  as  Liquo¬ 
rice,  for  Inftance,  may  be  prepar’d  the  fame  Extradts  likewife.  And  in  this 
cafe,  you  take  thofe  that  are  very  frelh,  and  in  their  prime,  clean  them,  pound 
them,  exprefs  their  Juice,  dilute  it  with  Water,  depurate  it  by  letting  it  ftand 
quiet,  and  {training  it,  and  then  in  the  manner  juft  defcribed  evaporate  it  to  the 
confidence  it  appeared  of  when  it  was  firft  prefs’d.  This  frefh  prefs’d  Juice, 
or  that  which  by  Dilution,  Colation,  and  Exhalation,  is  reduced  to  its  natural 
thicknefs,  we  may  call  Muft.  Muft,  when  it  is  boil’d  to  one  half,  which  then 
ftill  retains  its  natural  Tafte,  and  is  better  fitted  for  keeping,  is  called  a  Sapa. 
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If  by  boiling  it  is  reduced  to  one  third,  it  acquires  the  name  of  a  Defrutum, 
from  Defervendo:  This  too  ftill  pofiefies  its  native  qualities,  and  will  keep  longer. 
But  when,  after  it  is  nicely  clarified,  it  is  gently  boil’d,  till  a  drop  of  it  let  fall 
upon  a  cold  plate,  grows  of  a  pretty  folid  Confiftence,  like  Ice,  as  it  were,  and 
is  very  clear,  then  by  a  term  borrowed  from  Gelu  (Froft)  it  is  call’d,  a  Gelatina, 
or  Jelly.  When  it  reprefents  a  thinner  Honey,  it  has  the  name  of  a  Syrup  ;  when 
a  thicker,  of  a  Roby  or  Rohob.  And  all  thefe  preparations  are  promifcuoufly 
called  Extracts  •,  which  fometimes  therefore  are  more  liquid,  fometimes  lefs,  and 
fometimes  of  a  hard  Confiftence. 

The  NATURE ,  FERTUES,  and  U S  E  of  all  thefe. 

i.  ALL  thefe  Preparations  may  be  diffolved  in  hot  Water,  and  then  re- 

IX  femble  the  Decoftions  of  the  fecond  Procefs,  but  by  boiling  have  loft 
fomething  more  of  their  Vertues. 

2.  They  may  be  kept  good  for  a  confiderable  time,  even  for  Years. 

3.  They  retain  a  good  deal  of  the  Tafte  of  the  Plant,  though  they  have  loft 
the  volatile  part  in  the  Preparation. 

4.  The  efficacious  parts  of  the  Plant,  that  are  now  fet  free  from  the  Confine¬ 
ment  they  were  under  from  the  more  folid  parts,  and  remain  after  the  Opera¬ 
tion,  they  preferve  for  a  great  length  of  time  uncorrupted. 

5.  Hence  it  appears,  what  Plants  have  loft,  when  they  come  to  be  old,  and 
rotten  ;  for  from  thefe,  Water  will  extract  nothing  at  all.  Nay,  and  dead 
Plants,  that  are  alternately  penetrated  by  the  Moifture  of  the  Air,  Dew,  and 
Rain,  and  then  refolved,  agitated,  and  dried  by  the  Heat  of  the  Sun,  have  their 
Juices  all  gradually  waffied  out,  and  become  dry  and  effete.  The  Worms  too 
willfoconfumethe  Moiftureof  Plants,  that  when  they  are  thoroughly  worm-eaten, 
there  remains  nothing  but  the  more  folid  parts,  which  are  indifioluble,  earthy, 
and  inactive. 

6.  Thefe  Preparations  are  exceeding  ferviceable  in  long  Navigations.  Sailors 
are  liable  to  difeafes  from  their  fait,  dried,  fmoak’d  Provifion  *,  and  Fruits  prove 
their  cure.  If  they  have  with  them  therefore  Jellies  of  Barberries,  Cherries, 
Quinces,  Juniper-berries,  Lemmons,  Sevil  and  China-Oranges,  Currants, 
Elder-berries,  or  Grapes,  upon  diluting  thefe  with  Water,  they  have  at  once  a 
noble  Medicine  in  thefe  cafes.  And  thefe  again  they  can  recruit  in  a  few  hours 
time,  when  in  their  Voyage  they  touch  upon  any  fruitful  Ifland.  This  certainly 
is  found  to  be  of  excellent  fervice  both  to  the  Engli/h  and  Dutch. 

7.  In  the  mean  time,  however,  it  is  proper  to  take  notice,  that  thofe  Juices 
that  have  a  great  deal  of  Salt  in  them,  when  they  are  infpiflated  in  this  manner, 
cannot  without  difficulty  be  kept  from  melting  in  the  Air.  Salt  is  averfe  to 
being  kept  dry,  and  is  a  magnet  to  Water.  For  this  reafon,  who  can  make  a 
Jelly  from  that  beautiful  Juice  of  Lemmons,  that  will  retain  its  confiftence?  Cer¬ 
tainly,  by  means  of  the  Water  of  the  Air,  it  will  run  into  a  Fluid.  Let  the  thick 
Juice  of  thefe  therefore  be  kept  in  Glaffes  nicely  ftopt.  Thofe  Plants  likewife 
are  improper  for  thefe  ufes,  whofe  medicinal  Vertue  confifts  in  fome  volatile 
part  of  them. 
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PROCESS  IV. 

The  burning  the  Plant  that  remaim  after  the  fecond  Procefs,  now  become 
uifipid  and  inodorous ,  though  fill  retaining  its  natural  Figure ,  into  Ajhes 
of  the  fame  floape ,  that  have  no  tafte  of  Salt. 

HAV  I  N  G  thus  then  difcovered  what  happens  to  Vegetables  from  the 
adtion  of  a  warm  Air,  and  boiling  Water,  and  what  by  this  means  is  pro¬ 
cured  from  them,  let  us  now  inquire,  what  efiredt  an  open  Fire  will  have  upon 
the  parts  that  are  left  behind. 

APPARATUS . 

i.T  ET  what  remains  of  the  Plant  after  the  fecond  Procefs,  now  qualify’d, 
'L'  as  explained,  Pro.  II.  Of  the  Nature ,  &c.  No.  5,  6,  be  put  into  a  clean 
iron  Veflel,  for  inftance,  an  Iron  Ladle.  This  then  I  now  place  upon  a  clear 
open  Fire,  where  there’s  no  Smoke  to  difturb  the  Operation,  which  requires 
proper  care,  for  fomething  of  a  faline  nature  may  otherwife  eafily  get  amongft 
it.  In  this  ftrong  Fire  then  I  keep  it,  till  through  various  changes  the  whole 
at  laft  grows  perfedtly  red  hot.  And  here  you  obferve,  firft,  a  fmoke 
arifing  of  different  forts,  continually  growing  thicker,  and  Blacker,  and  at 
length  becoming  a  kind  of  pitchy  Vapour.  In  the  fecond  place,  during  all 
this  time,  it  fends  forth  a  ftrong  fmell  of  fomething  burning,  which  increafes 
proportionably  as  the  Smoke  grows  greater.  In  the  third  place,  when  the  Va¬ 
pour  is  exceeding  black,  and  the  Smell  moft  fetid,  there  then  at  once  burfts  out 
a  bright  Flame,  the  Smoke  difappears,  and  the  Smell  grows  confiderably  lefs. 
In  the  fourth  place,  the  Herb  acquires  a  very  black  colour  before  the  Flame 
appears,  nor  will  it  take  Fire  before,  tho’  when  it  is  once  perfedtly  black,  it  be¬ 
gins  to  burn  immediately.  In  the  fifth  place,  when  the  Flame  is  over,  then  the 
Leaves  have  loft  their  blacknefs,  and  are  become  white  *,  and  wherever  in  any  part 
there  is  (till  remaining  fomething  of  blacknefs,  there  the  leaf  fparkles  only  with 
heat,  but  does  not  flame,  and  this  continues  fo  long  as  there  is  the  very  leaft  portion 
of  black  left.  But  when  the  preceding  Flame  and  this  Scintillation  have  confumed 
all  the  blacknefs,  there  then  remains  nothing  but  wThite  Afhes,  which  cannot  by  any 
adtion  of  the  Fire  be  made  to  produce  Sparks  any  longer.  And  in  the  fixth, 
and  laft  place,  which  is  the  moft  remarkable  of  all,  you  fee  that  though  the  Herb 
has  born  fuch  a  violent  adtion  both  of  the  .Fire  and  Flame,  yet  the  form  of 
the  Rofemary  is  to  fuch  a  degree  preferved  in  thefe  white  Afhes,  that  if  you 
examine  one  of  the  Leaves,  as  it  lies,  with  a  Microicope,  it  difcovers  not  only 
the  original  fhape  of  the  Rofemary,  but  even  the  Down,  Hairs,  Protuberances. 
Lineaments,  and  Lacuna,  as  evidently  as  if  the  Herb  was  (till  intire  ;  and  yet  if 
you  do  but  blow  upon  them,  or  touch  them  ever  fo  lightly,  they  presently 
drop  into  Duft,  having  loft  all  their  cohefive  Power. 

z.  The  Afhes,  carefully  prepared  in  this  manner,  I  find  to  be  infipid,  and 
inodorous.  Thefe  I  put  into  the  pureft  Rain-water  in  a  clean  glafs  Veflel,  and 
boil  them,  and  then  depurate  the  Decodtion  by  letting  it  ftand  quiet,  and 
afterwards  filtering  it:  By  this  means  the  Liquor  becomes  limpid,  inodorous, 
and  perfedtly  taftelefs,  except  that  it  has  fomewhat  of  a  fmack  of  boil’d  Lime. 

D  2  .  If 
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If  you  evaporate  this  Liquor  in  a  clean  Veffel,  it  leaves  no  fix’d  Salt  at  the 
bottom,  but  a  fmall  matter  of  a  kind  of  burnt  Lime  *,  and  the  Afhes  that  re¬ 
main  after  this  Liquor  is  decanted,  are  white,  perfectly  infipid,  fix’d  in  the 
Fire,  and  merely  terreftrial,  without  Water,  Spirit,  Oil,  or  Salt  i  and  if  they 
are  work’d  with  Water  into  a  Pafte,  reduc’d  to  a  proper  fhape,  and  dried, 
they  furnifli  us  with  the  beft  Cupels  that  are  able  to  bear  any  degree  of  Fire. 
All  now  that  we  have  here  obferv’d,  holds  true  of  every  Vegetable  whatever, 
treated  in  the  manner  propofed,  fo  that  this  Demonftration  is  univerfal. 

The  USE  of  this  PROCESS. 

i.  TtENCE  we  learn,  that  Water,  with  the  affiftance  of  fo  much  Fire  as 

£1  it  takes  in  when  it  boils,  is  capable  of  extracting  from  Vegetables  eve¬ 
ry  thing  that  is  faline,  and  that,  both  the  volatile  part  and  the  fix’d. 

2.  But  we  fee  that  their  Oil  cannot  be  feparated  from  them,  by  any  Ebulli¬ 
tion,  or  any  quantity  of  Water:  For  the  Oil,  which  (till  remain’d  in  thefe 
Leaves,  difcovered  itfelf  ,  Fir  ft,  by  a  thick,  fcented,  bitter,  black  Smoke,  which 
was  afterwards  converted  into  Flame  ;  Secondly,  by  the  black  Colour  which 
the  Plant  acquired  when  it  began  to  burn,  which  black  Colour  render’d  it  a 
Coal,  the  Oil  being  corrified,  made  black,  rarified,  and  more  diftributed  over 
the  Earth  of  the  Plant  by  the  addon  of  the  Fire,  and  thus  difpofing  the  Plant 
to  flame,  or  be  ignited  with  a  great  deal  of  eafe  j  Thirdly,  by  an  open  Flame, 
produc’d  and  fuftained  by  this  black  pinguious  Matter,  which  intirely  con- 
fumed  all  this  black  Oil  ;  and  fourthly  and  laftly,  by  that  fparkling  Fire  that 
remain’d  in  this  Coal  after  the  Flame  was  over,  and  there  exerted  itfelf  fo  long 
as  any  of  this  pinguious  black  Matter  was  left,  but  that  could  not  be  excited 
again  by  any  Arc  whatever  when  that  was  quite  confum’d. 

3.  Hence  this  laft  Oil  cannot  be  feparated  from  a  Plant,  except  by  Fire,  and 
that  a  flaming  one  too,  in  the  open  Air:  For  if  with  the  Refiduum  of  the  fecond 
Proccfs  I  fill  this  Ladle,  and  cover  it  over  with  an  iron  plate,  and  then  expofe 
it  ever  fo  long  to  the  ftrongeft  Fire,  the  Herb  will  remain  black,  brittle,  of  a 
bitter  Tafte,  will  never  grow  white,  but  will  become  and  remain  a  Coal  j  and 
yet  as  foon  as  ever  you  remove  the  Cover,  it  will  burft  out  into  a  flame, 
and  will  then  be  converted  into  white  Afhes. 

4.  We  hence  learn  farther,  that  it  is  this  Oil  that  connects  the  terreftrial  Ele¬ 
ments  into  coherent  Stamina ,  which  are  diffolved  when  this  is  feparated  from 
them  •,  for  tho’  the  boiling  Water  had  extracted  fo  much  Salt,  and  Oil,  in  the 
fecond  Procefs,  yet  what  remained  cohered  together  equally  as  before  •,  but 
when  once  this  laft  Oil  was  totally  confum’d,  there  was  not  then  the  leaft  cohe- 
fion,  but  the  terreftrial  parts  fpontaneoufly  dropp’d  afunder.  The  Oil,  there¬ 
fore,  that  is  procured  from  Plants  by  boiling  them  in  Water,  is  not  that  Gluten 
to  which  they  owe  their  cohefion,  this  depending  alone  upon  that  which  is  fe¬ 
parated  from  them  laft  of  all.  Is  this  laft  kind  of  glutinous  Oil,  therefore, 
the  very  fame  in  all  kinds  of  Vegetables,  whilft  that  which  is  diflblved  in  the 
Decodtion  is  peculiar  to  every  particular  Species  ?  If  fo*  then  the  pinguious 
part  of  Vegetables  is  threefold.  Firft,  the  oily  Scum  •,  fecondly,  the  pingui¬ 
ous  part  of  the  Decodtion  ;  and  thirdly,  this  conglutinating  one,  feparable  only 
by  an  open  Fire. 

5.  The 
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5.  The  other  part  of  Vegetables,  which  remains  after  a  DecoCtion  has  been 
made  from  them,  is  true  mere  Virgin  Earth,  fubtil,  without  any  Cohefion, 
immutable  in  the  Fire,  the  fame  in  every  Plant,  and  in  every  quality  perfect¬ 
ly  like  the  Arties  of  burnt  Animals,  without  any  difference  at  all:  This  it  is 
that  gives  a  firm  Bafts ,  both  to  Plants  and  Animals  *,  and  this  procured  either 
from  one  or  t’other,  the  Affayers  find  equally  proper  to  make  their  Tefts  of. 

6.  If  you  mix  Water  with  thefe  loofe  Arties,  they  acquire  again  fome  de¬ 
gree  of  Tenacity,  as  appears  in  the  Tefts  juft  mentioned  :  But  if  you  work 
them  with  a  proper  quantity  of  Oil  they  cohere  more  ftrongly.  Oil,  there¬ 
fore,  and  Eart^i,  compofe  the  folid  Stamina  of  Vegetables. 

7.  All  the  medicinal,  nutritive,  and  poifonous qualities  of  Vegetables,  refide 
absolutely  in  that  part,  which,  by  DecoCtion  with  Water,  may  be  extracted  from 
thenri  the  conglutinating  Oil  that  then  remains  with  the  terreftrial  Ele¬ 
ments,  has  nothing  at  all  fingular  in  it,  nor  the  Earth  when  it  is  quite  alone. 

8.  The  longer,  therefore,  Plants  are  a  drying,  and  the  drier  they  are,  fo 
much  the  more  they  proportionably  lofe  of  their  Vertues:  Nay,  this  is  true 
to  fuch  a  Degree,  that  if  any  Plant  whatever  is  for  a  long  time  expofed  to  the 
open  Air,  there  remains  nothing  at  laft  but  mere  inactive  Earth. 

9.  Hence  it  comes  to  pafs,  that  Plants  are  able  to  bear  the  aCtions  of  a 
moift  Air,  Dew,  Rain,  and  the  Sun,  without  being  deftroyed,  if  they  can  but 
be  fupplied  with  frefh  nourifliment  from  the  Earth :  And  hence  it  happens, 
that  boiling  Water,  let  it  boil  ever  fo  ftrongly,  is  not  capable  of  diffolving  the 
moft  tender  Flower,  as  it  cannot  feparate  this  laft  conglutinating  Oil  from  the 
Earth.  It  is  the  Earth,  therefore,  alone,  that  gives  them  all  a  firm  Bafts. 

I  o.  In  the  ultimate  folid  Stamina  of  a  Plant,  therefore,  there  does  not  re¬ 
fide  any  Salt ;  and  confequently  in  thofe  you  will  feek  for  it  in  vain.  And  all 
this  holds  good  likewife  in  the  ultimate  Solids  of  Animals. 

11.  The  free  admifilon  of  the  Air,  renders  Fire  capable  of  feparating  this 
ultimate  Oil  from  the  Earth  ;  nor  is  the  Fire  alone,  without  the  afliftance  of 
Air,  capable  of  effecting  this,  no  not  even  in  thofe  parts  that  are  the  moft 
tender. 

process  v. 

St  he  Preparations  of  the  third  Procefs  being  burnt ,  yield  'Afhes  that  are  fait, 

HAving  feen  what  effeCt  an  open  Fire  has  upon  the  remainder  of  the  Plant 
after  the  fecond  Procefs,  we  muft  now  examine,  what  will  be  the  con- 
fequence  of  applying  the  fame  to  the  Infufions,  DecoCtions,  and  Extracts  pre¬ 
par’d  by  the  third  j  that  by  thus  again,  comparing  the  effeCts  of  the  laft 
Procefs  with  this,  we  may  underftand  the  proper  power  of  Fire  upon  Plants*  - 
Pleafe  therefore  to  give  your  Attention. 

APPARATUS. 

1.  y  ET  the  Extracts  prepar’d  by  the  third  Procefs,  be  gently  dried  in  a 
I  /  clean  iron  Ladle,  with  a  very  clear  Fire  •,  and  they  will  then  be  black, 
{hining  and  tenacious.  When  they  are  reduced  to  this  condition,  if  they  are 
urg’d  by  a  ftronger  Fire,  they  fmoke,  and  continue  to  do  fo  more  and  more, 
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till  at  laft,  when  the  Ladle  begins  to  grow  red  hot,  they  diffufe  a  ftink  of 
fomewhat  burning,  emit  a  very  black,  bitter,  thick.  Vapour,  and  then  burft 
out  into  a  Flame,  upon  the  ceafing  of  which,  the  Matter  that  remains,  con¬ 
tinues  to  fparkle  wherever  there  appears  any  blacknefs,  which  being  confumed, 
it  moulders  into  Allies  of  a  pale  yellowifh  Colour,  tho’  before  it  was  exceeding 
black. 

2.  If  you  keep  thefe  Afhes  a  good  while  in  the  Fire  in  the  Ladle,  they 
grow  fomewhat  white,  remain  fix’d,  and  have  no  fmell,  but  are  fait,  having 
an  acrid,  lixivious,  fub-urinous  Tafte,  and  if  they  are  put  upon  the  Tongue 
in  thefe  circumftances,  they  leave  upon  it  fomething  of  Earth.  If  they  are 
diffolv’d  in  pure  Water,  and  then  filter’d,  infpiffated,  and  dried,  they  yield  a 
yellowilh  white  Salt  that  is  acrid,  igneous,  and  lixivious,  and  of  a  fub-urinous 
Tafte.  And  here  we  obferve  a  difference,  both  in  the  degree  of  Acrimony, 
and  the  quantity  of  Salt,  arifing  partly  from  the  various  natures  of  the  Plants 
treated  in  this  manner,  and  partly  from  the  different  degrees  of  Fire  made 
ufe  of  in  the  Operation. 


USE . 

i.TlOiling  Water,  therefore,  diffolves  the  Oil  and  Salt  of  Plants,  and  that 

I)  Earth  which  is  moft  intimately  united  with  them. 

2.  But  this  Oil  being  compounded  with  the  Salt  of  the  Plant  into  the  form 
of  a  Soap,  may,  in  the  Plants,  be  perfectly  mix’d  with  Water  ;  and  hence 
we  have  an  idea  of  their  native  faponaceous  juice. 

3.  The  Water  being  feparated  from  this  natural  Soap,  the  Oil  of  it,  which 
is  inflammable,  grows  black  when  it  comes  to  be  expofed  to  a  ftronger  Fire, 
rarifies,  is  diftributed  over  the  furface  of  the  Salt,  is  kindled  into  a  true  Flame, 
confumes,  and  then  there  remains  the  Salt,  depriv’d  of  this  Oil :  Here,  there¬ 
fore,  there  arifes  a  true  vegetable  Coal  from  Water,  Salt,  and  Oil. 

4.  This  Oil  it  is,  that  gives  the  Extract:  its  Colour,  and  produces  the  denfe, 
black,  fetid  Vapour,  as  well  as  the  black  Colour  the  Extract  acquires  at  the 
Fire,  and  the  fmell  of  the  Plant,  if  any  happens  then  to  remain  j  and  this  is 
the  only  inflammable  part. 

5.  If  the  Water  of  the  firft  Procefs,  thelnfufion  of  the  fecond,  and  the  Salt 
prepar’d  by  this  fifth,  are  mix’d  together,  they  make  a  Compound,  whofe 
medicinal  Vertues  are  very  confiderably  efficacious. 

6.  When  you  make  ufe  of  Plants  for  this  Operation,  that  are  very  acrid, 
and  poffefs  an  igneous,  volatile  quality,  difeovering  itfelf  by  making  the 
Eyes  water,  the  very  fame  things  happen  as  we  have  deferib’d  *,  but  then  there 
fcarcely  remains  any  Salt  in  their  Afhes,  this,  in  them,  being  of  a  volatile 
Nature.  This  we  fee  evidently  in  Onions,  Scurvy-grafs,  Horfe-radifh,  Muftard, 
and  many  others, 
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PROCESS  VI. 

The  frejh  "Plant,  or  the  Refiduum  of  the  firjl  Procefs  being  burnt,  produces 

J'alt  AJhes. 

APPARATUS. 

i.  y  ET  it  be  put  into  a  clean  iron  Ladle,  and  fet  upon  a  clear  Fire,  with¬ 
in  out  any  Smoke,  which  muft  be  gradually  railed  by  very  gentle  degrees. 
In  the  firft  place,  then,  there  will  arife  a  Smoke,  which  will  diffufe  a  fmell  of 
Rofemary,  will  be  watery,  without  colour,  or  fub-pellucid,  and  will  continue 
till  the  Plant  begins  to  be  almoft  black.  In  the  fecond  place,  when  it  is  be¬ 
come  black,  there  iflues  out  a  thicker,  blacker,  and  more  fetid  Smoke,  and 
then  the  whole  becomes  black  like  a  Coal ;  and  prefently  after  it  breaks  out 
into  Flame,  burns,  ceafes  to  fmoke,  and  when  the  Flame  is  over,  fhines  and 
fparkles,  and  there  remain  at  laft  the  white  Exuvits  of  the  Herb  in  their  pro¬ 
per  fhape,  as  in  the  fourth  Procefs,  nor  as  yet  to  be  diltinguilhed  from  them 
by  any  mark  whatever.  Hence,  therefore,  the  Oil  of  the  Plant  always  grows 
black,  when  it  is  expofed  to  the  a&ion  of  the  Fire,  whether  it  is  carried  up 
out  of  the  Fire  and  agitated  in  the  Air,  and  produces  a  pitchy  Smoke  ;  or 
is  fpread  over  the  Earth,  or  Salt,  or  both  together,  and  difcovers  itfelf  by  its 
fparkling  ;  or  whether  this  black  oily  Smoke  is  lighted  by  the  Fire,  or  being 
very  rapidly  roll’d  about  conftitutes  the  Flame,  from  which,  when  it  extri¬ 
cates  itfelf,  it  produces  a  black  Soot,  and  thus  evinces,  that  a  lucid  Flame  is 
an  Oil  rendered  black,  and  whirl’d  about  in  the  Fire.  And  as  foon  as  ever 
the  Matter  that  thus  grows  black  in  the  Fire  is  abfolutely  confum’d,  then  nei¬ 
ther  Flame  nor  Sparks  can  be  procur’d  from  it  any  longer  by  any  contrivance 
whatfoever ;  but  then  every  part  of  the  Plant,  without  exception,  becomes 
white. 

2.  The  Afhes  prepared  in  this  manner,  if  they  are  made  from  the  fine  parts 
of  Vegetables,  retain  their  figure  to  the  greateft  Exaflnefi,  tho’  they  have  born 
this  violent  a&ion  of  the  Fire  :  But  when  a  very  thick  part  of  them  is  burnt, 
then  the  whole  grows  perfectly  black,  and  becomes  a  Coal,  of  which  that  part 
only  which  is  next  to  the  Air  is  firft  confum’d  by  the  Fire  into  white  brittle. 
Afhes,  and  then  the  black  Stratum  under  thefe  burns  away  in  the  fame  manner, 
and  fo  on  fuccefiively,  by  which  means  it  happens,  that  the  Figure,  whilft  it 
is  burning,  is  deftroy’d,  the  action  of  the  internal  combuftible  parts,  protru¬ 
ding  from  the  Center  the  external  ones  that  are  now  turn’d  into  Afhes  •,  which 
does  not  happen,  if  the  fubftance  that  is  expofed  to  the  Fire  is  but  thin.  If 
thefe  Afhes  are  applied  to  the  Tongue,  they  imprefs  upon  it  an  acrid,  igne¬ 
ous,  lixivious,  urinous  Tafle.  If  they  are  diluted  in  pure  Water,  and  then 
filter’d,  and  the  Liquor  is  evaporated,  it  leaves  a  Salt,  as  in  the  fifth  Procefs, 
but  in  much  lefs  quantity,  and  there  remains  in  the  filtering  Bag  a  large  quan¬ 
tity  of  pure  Earth,  fuch  as  was  procured  by  the  fourth. 

USE. 

i.T'TTAter,  with  the  afliftance  cf  Fire,  diffolves  only  the  Juices  of  Plants, 
W  leaving  their  proper  folid  parts  unaffe&ed. 

4  2.  Fire. 
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2.  Fire  it  ft  If  is  fcarce  able  to  effect  any  thing  more,  and  when  it  ads  alone 
really  extrads  lefs  from  them,  inafmuch  as  it  ftill  leaves  a  Salt. 

3.  Water  feparates  a  great  deal  of  their  combuftible  matter,  which  being  left 
behind  difpofes  them  to  burn  more  powerfully. 

4.  The  faline  parts  of  fome  Plants  are  not  rendered  volatile  by  Fire,  but  only 
the  Oil  that  adheres  to  them. 

5.  The  Oil  and  Salt  that  are  naturally  mixed  in  Plants,  are  diffoluble  in  Wa¬ 
ter,  and  remain  united  together,  but  are  feparated  by  Fire. 

6.  In  the  humours,  therefore,  both  of  Animals  and  Vegetables  there  is  a  na¬ 
tive  Sapo ,  whilft  they  are  in  a  found  ftate  ;  but  if  the  Oil  or  Salt  that  compofe 
it  exift  there  by  themfelves,  they  both  become  difeas’d.  Thus,  as  the  great  Hip¬ 
pocrates  obferves,  Bodies,  when  they  are  mixed  together,  often  conduce  to 
health,  though  they  prove  noxious  when  they  are  afunder. 

7.  The  elfential  difference  betwixt  Plants  confifts  in  their  Juices  alone  ;  the 
Earth  and  conglutinating  Oil  beihg  common  to  all. 

PROCESS  VII. 

The  Native  Salt  of  Plants  procured  from  their  Juice  frejh  preps' d:  An 

Infiance  in  Sorrel. 

TH  E  preceding  Operations  have  taught  us,  what  are  the  Effects  of  Air, 
Water,  and  Fire  upon  both  the  Solids  and  Fluids  of  Plants,  and  what  parts 
thofe  are  which  are  procured  from  them,  and  into  which  they  are'refolved  by 
means  of  thefe  Inftruments  •,  and  have  given  us  befides  one  Species  of  fixt  Salt 
produced  from  them.  But  now  we  muff  more  accurately  examine,  in  what 
form  the  Salt  of  Plants  does  adually  exift  in  their  native  Juices,  of  what  Princi¬ 
ples  it  is  there  compounded,  and  what  particular  Qualities  it  then  difeovers, 
that  by  this  means  we  may  properly  diftinguifh  betwixt  thofe  Vegetable  Salts 
that  are  naturally  generated  in  the  vegetable  Kingdom,  and  thofe  which  are  pro¬ 
duced  by  a  chemical  Fire  ;  for  this,  it  is  of  confiderable  confequence  for  us  to 
be  acquainted  with.  The  method  however  of  procuring  thefe  Salts  I  cannot 
poflibly  go  through  before  you  here,  as  the  Procefs  will  take  up  the  fpace  of 
fome  months  before  it  is  finifhed  :  The  beginning  therefore  and  end  Til  exhi¬ 
bit  to  you,  and  the  reft  Pll  fupply  by  Defcription  ;  and  hence  you  will  be 
able  to  difeover  what  a  prodigious  difference  there  is  betwixt  thefe  native 
Salts,  and  thofe  produced  by  Fire.  And  this  I  defire  you  will  particularly 
take  notice  of,  as  nothing  has  given  occafion  to  groflfer  Errors  than  a  Notion, 
that  is  got  among  the  Chemifts,  that  Salts  exift  exactly  in  the  fame  manner 
in  the  Plants  themfelves,  as  they  find  them  when  they  have  procured  ’em  from 
them  by  the  Torture  of  the  Fire.  If  we  would  proceed  with  caution  here, 
certainly,  we  cannot  conclude,  that  loch  a  particular  Salt  was  a&ually  in  the 
Plant,  becaufe,  by  the  aftiftance  of  Fire  we  have  produced  it  from  it.  No, 
according  to  the  Rules  of  Art,  we  can  only  reafon  thus :  With  a  deter¬ 
min’d  degree  of  Heat,  I  procured  from  fuch  a  Plant,  fuch  a  Salt,  and  con- 
fequently  there  was  naturally  in  fuch  a  Plant  fome  Matter,  which  being  treated 
in  that  manner,  yielded  that  Salt  i  and  no  farther.  Upon  examination,  now,  we 
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fhall  find,  that  the  combuftible,  pinguious  part,  accurately  united  with  the 
pure  faline  one,  will  give  the  native  Salt. 

A  P  P  A  R  A  TU  S. 

i.TTAKE  a  large  quantity  of  broad  leav’d  Garden  Sorrel,  pull’d  out  of 

X  the  ground  betimes  in  the  morning,  now  it  is  in  its  prime,  and  juft  ready 
to  flower.  This  I  walh  in  a  running  Stream  from  all  the  Mould  and  Sand  that 
hangs  about  it,  and  then  cut  it,  pound  it,  and  put  it  into  a  hempen  Bag,  and 
prefs  out  as  much  Juice  as  is  poflible;  which  will  be  very  acid,  green,  and 
as  thick  as  Muft. 

2.  This  Juice  I  dilute  with  fix  times  as  much  very  clean  Rain-water,  that  it 
may  more  eafily  pafs  through  the  filtering  Bag. 

3.  This  diluted  Juice  I  pour  into  a  conical  Linnen  Bag,  and  when  it  is  run 
through,  pour  it  back  again,  and  repeat  this  till  it  becomes  a  limpid,  pure, 
thin  Liquor ;  which  will  then  be  gratefully  acid. 

4.  The  Liquorthus  depurated,  I  put  into  broad  glafs  Vefifels,  and  by  boiling 
it  very  gently  in  a  place  that  is  not  dully,  and  with  a  Fire  that  is  not  fmoky,  l 
infpiffate  it  till  the  remainder  acquires  nearly  the  confidence  of  new  Cream  :  This 
will  be  exceeding  acid. 

5.  This  infpiffated  Liquid  I  pour  into  a  very  clean  Urinal,  fo  that  it  may  rife 
a  little  into  the  Neck,  and  then  very  gently  pour  fome  pure  Oil  of  Olives  upon 
it,  to  the  thicknefs  of  a  line,  which  being  done,  I  fet  it  by  in  a  Cellar  on  a 
Pavement,  where  it  mull  Hand  quiet  for  the  fpace  of  eight  months.  By  this 
means,  then,  under  the  Oil  which  prevents  any  Fermentation,  Putrefaction,  or 
Production  of  Mucilage,  there  is  generated  a  Salt  refembling  a  kind  of  Tar¬ 
tar,  which,  when  the  Liquor  that  fwims  at  top  is  decanted,  comes  as  near  as 
poflible  to  the  native  Salt  of  the  Plant. 

6.  This  Salt,  if  it  is  flightly  wafhed  with  cold  Water,  as  expeditioufly  4s 
poflible,  from  the  mucilaginous  impurities  that  adhere  to  it,  and  is  then  gently 
dried,  gives  you  the  native  Salt  of  the  Plant,  which  I  have  never  difcovered 
to  be  alcalious  in  any  Plant  whatever,  when  it  was  thus  contained  in  the  Juice, 
dilengaged  itfelf  thence,  and  became  concreted  into  faline  Malles.  If  you 
compare  this,  now,  with  the  Salt  produced  in  the  fifth  and  fixth  Procefs  by  an 
open  Fire,  you  will  find  a  prodigious  difference  in  the  Colour,  Tafte,  Figure, 
and  all  its  effeCts,  both  phyfical  and  medicinal.  This  is  purely  feparated  from 
the  native  Juice  of  the  Plant ;  that  is  the  proper  production  of  the  Fire,  not 
exifting  in  the  fame  manner  in  the  fluids  of  the  Plant,  but  being,  as  Van 
Helmont  very  juftly  exprefifes  himfelf,  a  New  Creature. 

7.  The  Inftance  I  have  here  given  is  in  Sorrel,  but  you  may  perform  the  fame 
Operation  upon  any  other  fucculent  Plant  whatever,  though  you  will  always 
have  a  Salt  of  a  different  nature,  according  to  the  various  Plants  you  make 
ufe  of.  If  the  Juices  have  a  manifeft  pure  acid  tafte,  or  an  auftere  acid  one, 
then  the  Salt  thus  procured  will  be  like  the  Tartar  generated  in  an  acid,  or  rough 
Wine.  But  if  you  treat  in  this  manner  Plants  that  are  exceeding  fucculent, 
but  neither  acid  nor  oily,  as  a  great  number  of  the  medicinal  ones  are,  then 
the  Salt  produced  will  be  of  another  nature,  proper  and  peculiar  to  them,  and 
approaching  perhaps  nearer  to  Nitre.  Brooklime,  Succory,  Dwarf-Elder,  En- 

E  dive. 


26 


Elements  Of  Ch  EM1STRY,  Part  III. 

dive,  Fumatory,  Grafs,  Water-Crefles,  Water-Lilies,  Plantain,  Knot-grafs, 
Self-heal  and  Dandelion  yield  fuch  a  kind  of  Salt.  And  hence  the  Juices  of 
thefe  Plants,  on  account  of  the  large  quantity  that  they  contain  of  this  fub- 
nitrous  Salt,  are  endued  with  excellent  medicinal  vertues,  make  their  way  thro* 
Veffels  that  have  been  long  obftrudled,  refolve  the  pitchy  Tenacity  of  the  black 
bile,  and  prove  powerfully  efficacious  in  ftubborn  chronical  Difeafes.  But  again, 
if  for  thispurpofe,  you  make  ufeofPlants  whofe  Juices  arevifcid,  and  glutinous, 
as  we  fee  in  Purflain,  the  Seeds  of  Fleawort,  and  the  greater  Comfrey,  you 
never  will  procure  a  Salt  from  them  till  their  tenacity  is  deftroyed  by  a  pre¬ 
vious  Fermentation.  And  in  the  fame  manner,  all  thofe  Juices,  in  which  there 
is  a  large  quantity  of  Oil,  are  unfit  for  this  Operation  ;  for  though  they  a&ualiy 
contain  a  faline  matter  in  them,  yet  this  is  fo  invifcated  in  the  Oil,  that  the  par¬ 
ticles  have  not  power  to  unite  together  into  chryftalline  Glebes,  as  Oil  always 
prevents  the  formation  of  Chryftals  in  any  Sait  whatever.  And  befides  art 
abundance  of  Oil  always  occafions  a  deficiency  of  Salt,  both  in  Animals,  and 
Vegetables ;  and  the  contrary  ;  for  which  reafon  you  can  fcarce  procure  any 
of  this  Salt,  from  Plants  that  are  full  of  rich  aromatic  Oils,  or  Balfams. 

USE. 

HENCE  then  we  learn  the  nature  of  the  Salt,  thus  prepared,  which  is  the 
true  native  Salt  of  the  Plant.  This  is  dilfoluble  in  Water ;  is  compofed 
of  an  oily,  and  faline  principle  j  is  often  acid  ;  never  alcalious,  for  where  there 
is  any  fuch  Salt,  that  flies  off  in  the  boiling  and  infpiflation  ;  moderately  fix’d  j 
eafily  mutable ;  mifcible  with  the  human  Fluids ;  and  capable  of  penetrating 
into  thofe  Veflfels  of  the  Body  that  are  confiderably  fmall,  and  hence  of  ex¬ 
erting  its  proper  Power  there.  If  it  is  dried,  it  is  partly  combuftible,  as  the  in- 
fpiflated  Subftances  in  the  fifth  Procefs,  and  then  it  is  converted  into  fuch  a  Salt 
as  was  obtained  by  the  fifth  and  fixth. 

PROCESS  VIII. 

The  Native  Salt  of  FI  ants  procur'd  from  their  fermented  Juice ,  call'd 

Wine -Stone,  or  Tartar. 

THE  prefs’d  Juice  of  ripe  Summer  Fruits,  being  perfe&ly  fermented,  and  hence 
acquiring  the  name  of  Wine,  by  ftanding  only,  depofites  its  Lees,  call’d 
the  {Mater)  Mother  of  the  Wine,  and  becomes  fine.  If  it  is  then  drawn  off  into 
another  Veflel,  in  time  it  generates  little  corpufcles,  which  move  about  in 
the  middle  of  the  Liquor,  fhine,  gliflen,  are  (harp  and  fubtil.  And  thefe  be¬ 
ing  afterwards  difpers’d  from  the  center  of  gravity  of  the  Wine  towards  every 
point  of  its  furface,  fatten  to  the  concave  furface  of  the  Cask,  and  by  this  means 
incruftate  every  part  cf  it,  where  the  Wine  can  come  at  it.  The  Wine  then 
continues  gradually  to  difeharge  more  and  more  of  the  fame  matter,  which 
very  eafily  adheres  to,  and  is  attraded  as  it  were  by  the  former,  and  this  goes 
on  till  the  Body  of  the  Wine  a  tlaft  contains  no  more  of  it.  If  the  Wine,  now, 
having  thus  depofited  all  the  matter  of  this  kind  that  is  contained  in  itafter  Fer¬ 
mentation, 
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mentatio’n,  and  being  by  this  means  grown  fofter,  is  drawn  off  into  another 
Cask,  and  the  former  is  fill’d  again  with  Wine,  not  yet  fined,  this  will  (till  add 
more  of  the  fame  matter,  which  will  be  fooner  generated  than  the  other  was,  be¬ 


ing  attracted  to  the  fides  in  a  ffiorter  time  by  the  efficacy  of  the  cruft  already 
form’d.  And  this  is  the  real  Production  of  that  furprizing  Body,  which  is  a 


Body,  which  is  a 


true  faline  Chryftal  of  Wine,  but  not  form’d  only  at  the  bottom,  as  other  faline 
Chryftals  are,  but  equally  in  every  part  of  the  lurrounding  Veffel.  This,  in  a 
great  many  of  its  properties,  is  perfectly  diftinCt  from  the  Lees  of  Wine,  tho’ 
it  comes  in  its  nature  pretty  near  them.  This  is  more  fubtil,  purer,  lefs  terreftrial, 
not  fo  foul  and  oily,  is  diffolved  in  Water  with  more  difficulty,  and  is  of  a  more 
acid  Tafte.  This  the  Germans ,  by  a  very  expreffive  Term,  call  Wine-Stone; 
The  Chemifts,  not  fo  properly,  Tartar.  There  is  a  vaft  deal  of  difference  now 
in  this,  according  to  the  various  Wines  from  which  it  is  generated.  Acid  and 
rough  Wines  yield  more  of  it;  fweet,  foft  ones,  lefs.  Wines  that  are  pre¬ 
vented  from  thoroughly  fermenting,  too,  produce  a  fmaller  quantity  ;  thofe 
which  are  become  very  fubtil,  by  means  of  a  perfect  Fermentation,  a  greater; 
as  we  fee  in  the  Rheni/h  Wines.  Red  Wines  generate  Red  Tartar;  White 
ones,  White. 
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HIS  is  a  fecond  Method  then  of  obtaining  the  Native  Salt  of  Vegetables, 


i  which  is  always  acid,  oily,  and  very  eafily  converted  into  an  Alcali.  It 
will  diffolve  neither  in  Water,  Wine,  nor  Vinegar,  without  the  affiftance  of 
Heat,  but  remains  like  a  Stone  unaffected  ;  nay,  in  the  fame  manner  as  aftrong 
Veffel  does,  it  contains  the  very  Wine  from  which  it  was  generated.  If  you 
wou’d  diffolve  it  in  Water,  in  order  to  do  this,  you  muft  make  it  boil,  and 
then  as  foon  as  ever  the  Water  grows  a  little  cooler,  it  hardens  again  in  the 
Water,  and  acquires  the  name  of  Cream,  or  Chryftals  of  Tartar.  And  even 
when  the  Water  does  boil,  it  requires  twenty  times  its  weight  of  Water  to 
diffolve  it,  otnerwife  it  will  remain  at  the  bottom.  Whilft  it  is  burning  in 
the  Fire,  it  produces  more  elaftic  Air  than  any  other  known  Body,  and  gene¬ 
rates  a  Vapour  that  is  abfolutely  incoerceable.  Where  a  Perfon  is  troubled  with 
a  bilious,  acrid,  putrid  diforder,  it  is  an  excellent  Corrector ;  and  hence  in 
acute  Diftempers  it  proves  a  valuable  Medicine.  It  gently  opens  and  purges 
the  firft  Paffages,  without  caufing  any  confiderable  difturbance  in  the  internal 
parts.  If  it  is  mix’d  with  an  acrid  putrid  Matter,  it  lofes  its  acidity,  and  be¬ 
comes  a  noble  Aperient.  Its  other  properties  will  appear,  when  we  come  to 
treat  of  it  in  Procefs  54,  and  55.  Thus  then  we  fee,  what  Sort  of  Salt 
is  found  in  the  native,  and  fermented  Juices  of  Vegetables.  But  in  the  55th 
Procefs,  I  ffiall  denionftrate  before  you,  that  thefe  Salts  may  be  eafily  refolv’d 
into  a  vaftly  elaftic  Air ;  an  acidifh  Water;  an  acidifh  fetid  Spirit ;  a  volatile 
Oil,  the  molt  penetrating  of  any  we  are  acquainted  with,  and  exceeding  vola¬ 
tile  ;  an  Oil  thicker,  and  more  fix’d  ;  a  black  alcaline  Coal  ;  an  excellent  Al¬ 
cali  •,  and  an  Earth.  Salts,  therefore,  do  not  exift  fimple  in  Plants,  but  are 
temper’d  by  the  admixture  of  ocher  Bodies :  And  thus  you  begin  to  underftand 
the  Chemical  Analyfis  of  Vegetables. 
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P  R  O  C  E  S  S  IX.  • 

Salt  procured  from  green  Rofemary ,  by  burning  it  after  the  Method  of 

Tachenius. 

APPARATUS. 

I.  T  NT  O  a  large  and  pretty  deep  iron  Frying-pan,  T  put  a  quantity  of  clean, 

X  dry,  frelh,  green  Rofemary,  both  Leaves,  and  Stalks.  Upon  this  I  put 
an  iron  Plate,  which  muft  lay  upon  the  Rofemary  in  fuch  a  manner,  as  to- 
prefs  it  down,  and  perfectly  cover  it  all  over.  This  being  thus  difpofed,  I 
place  the  Pan  upon  a  gentle  Fire,  which  I  increafe  by  degrees  till  the  Pan  grow9 
perfectly  red  hot.  The  Plant,  by  this  means,  will  fmoke,  diffufe  a  Smell, 
and  be  converted  into  a  Coal.  I  then  add  more  frefh  Rofemary  to  the  former, 
cover  it,  prefs  it  down,  and  proceed  as  before,  till  this  is  turned  into  a  Coal 
likewife :  And  this  I  repeat,  till  I  have  got  a  quantity  fufficient  for  my  pur- 
pofe„  And  during  this  Operation,  I  take  all  poffible  care  that  the  Herb- 
fhan’t  take  Fire,  and  flame,  which  is  belt  prevented  by  covering  it  in  fuch  a 
manner,  that  it  has  no  communication  at  all  with  the  Air,  for  if  that  comes  to 
it,  it  breaks  out  into  a  Flame,  which  in  this  cafe  does  harm.  This  is  call'd  the 
Uftulation  of  a  Plant,  and  the  flower  and  more  gradually  it  is  perform’d,  the 
Operation  will  be  proportionably  more  perfect.  When  this  caution,  then,  is 
obferved,  the  Herb  will  be  very  black,  brittle,  and  bitter  ;  and  if  it  is  boil'd 
in  Water,  it  will  yield  a  Decodtion,  that  fcarcely  yet  difcovers  any  Salt  in  it, 
but  taftes  burnt  and  bitter,  and  proves  a  fudorific :  So  that  in  the  Uftulation 
of  a  Plant  into  a  Coal,  there  hardly  appears  any  Salt,  either  by  making  &  Lix¬ 
ivium  of  it,  or  by  applying  it  to  the  Tongue. 

2.  The  firft  part  of  the  Operation  being  properly  perform'd,  take  away  the 
iron  Cover,  and  let  the  Frying-pan,  with  the  uftulated  Herb  remain  on  the 
fame  Fire  ;  upon  which,  as  foon  as  ever  the  Air  comes  to  it,  the  Herb,  which 
is  now  become  black,  will  take  Fire,  and  would  very  eafily  rife  into  a  Flame  •,  but 
this  muft  here  be  carefully  prevented,  and  the  ignition  only  muft  be  kept  up 
with  a  moderate  Fire.  You  fee  then,  when  the  upper  part,  which  is  contigu¬ 
ous  with  the  Air,  has  for  fome  time  fparkled  and  fhined,  its  Fire  goes  out, 
and  then  it  prefently  grows  white.  The  parts,  however,  that  are  cover’d  with 
thefe  white  Allies,  will  ft  ill  remain  black,  and  on  fire,  and  therefore  all  the 
Herb  muft  be  gently  ftirr’d  about  with  an  iron  Rod,  that  every  part  may  be 
fuccefiively  expoled  to  the  Air,  and  become  white,  till  the  whole  being  tho¬ 
roughly  on  Fire,  and  by  this  continual  agitation  being  a  proper  time  expofed 
to  the  Air  and  Fire  together,  is  converted  into  one  homogeneous  white  Mafs, 
which  is  then  but  in  frnall  quantity,  heavy,  and  equally  white.  And  when  this 
is  the  cafe,  there  is  no  fuch  thing  as  raifing  a  Spark  in  it  again,  by  any  Fire 
whatever ;  tho’  if  there  is  but  one  black  leaf  in  it,  that,  as  foon  as  ever  it  comes 
to  the  Air,  will  take  Fire  in  the  fame  manner  as  the  reft  did.  When  the  whole 
Herb  now  is  thus  reduced  to  a  whitenefs,  it  has  then  an  acrid  and  fomewhat 
urinous  faline  Tafte,  which  never  appears  in  the  Herb,  as  long  as  that  black 
part,  which  is  a  pure  inflammable  Oil,  continues  to  adhere  to  it  j  but  as  foon 
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as  ever  this  is  intirely  confumed,  then  the  Salt,  which  is  unaffefted  by  the  Fire, 
begins  to  difcover  -itfelf.  Hence  then  it  appears  again,  that  the  confumption  of 
the  Oil  is  necefiary,  before  the  Salt  can  be  procured. 

3.  Let  the  Afhes  thus  prepared,  be  left  an  hour  or  two  upon  the  Fire,  and 
let  them  be  kept  conftantly  red  hot,  and  continually  ftirred  with  an  Iron  Rod  ; 
and  this  compleats  the  Calcination  of  Herbs  for  Tachenius' s  Salt.  In  this  Ope¬ 
ration  now  the  adtion  of  the  fmothering  Fire  in  the  firft  ftep,  after  it  has  ex- 
pell’d  the  Water,  intimately  unites  the  faline  and  oily  principles  inco  a  fulphureous 
faline  Concrete,  to  talk  in  the  Language  of  the  Artifts,  which  is  in  fome  mea- 
fure  of  a  faponaceous  nature,  but  which,  at  the  fame  time,  has  a  large  admix¬ 
ture  of  a  very  fubtil  Earth. 

4.  If  you  put  thefe  Afhes  into  a  clean  Iron  Veffel,  with  fix  times  as  much 
pure  Rain-water,  and  boil  ’em,  ftirring  ’em  now  and  then  with  an  Iron  Ladle, 
then  the  Liquor  that  fwims  at  top  will  be  acrid,  lixivious,  and  faline,  and  will 
have  drawn  great  part  of  the  Salt  out  of  the  Afhes,  leaving  the  Earth  at  the 
Bottom.  Let  this  be  poured  off  and  filtered  boiling  hot,  till  it  becomes 
perfectly  limpid,  and  then  let  it  be  fet  by,  under  the  Title  of  a  Lixivium  of 
'Tachenius' s  Salt.  If  the  Earth  that  remains  at  the  bottom  of  the  Veffel,  or  ia 
the  Bag,  is  boiled  again  with  frefh  Water,  it  will  flill  yield  a  farther  Lixivium * 
but  the  Tafte  of  this  will  more  referable  the  Acrimony  of  Lime,  and  will  con¬ 
tain  lefs  Salt:  This  may  be  filter’d  too,  and  mix’d  with  the  former.  Let 
the  Earth  that  is  left  behind  be  boil’d  with  more  Water,  and  the  Liquor 
poured  off  as  before,  and  this  be  repeated  till  the  lafl  Water  comes  off  a3 
infipid  as  it  was  put  on.  Thefe  laft  Lixiviums ,  too,  may  be  depurated  and 
kept,  or  you  may  throw  them  away  as  of  little  confequence.  Let  the  Earth 
that  remains  be  fhook  about  with  Rain-water,  let  this,  when  it  is  become  tur¬ 
bid,  be  poured  off,  and  proceed  in  this  manner,  till  the  Sand,  which  alone  will 
fink  to  the  bottom,  is  perfectly  feparated  from  the  true  Afhes  which  will  be 
difperfed  through  the  Water.  Let  thefe  turbid  Waters  be  mixed  together, 
and  fuffered  to  fettle,  and  there  will  fall  an  Earth  to  the  bottom,  which  be¬ 
ing  dried,  is  a  pure  Vegetable,  Elementary  Earth,  almoft  a  Virgin  Earth,  and 
exceeding  fit  for  making  Cupels  with. 

y.  Let  rhe  pure  Lixivium  abovementioned  be  evaporated  in  a  clean  Iron 
Veffel,  till  it  is  become  quite  dry,  keeping  it  continually  ftirring  about  towards 
the  end,  to  prevent  its  flicking  to  the  bottom ;  and  by  this  means  you  will  have 
a  brownifh  Salt,  that  will  be  acrid  and  fomewhat  alcalious,  and  will  gradually 
diffolve  in  the  Air,  but  yet  not  fo  readily  as  a  perfect  Alcali :  And  here  you 
may  obferve,  that  the  browner  this  Salt  is,  the  more  properly  will  it  be  pre¬ 
pared  j  for  it  will  have  fo  much  the  more  of  the  Oil  in  it. 

6.  If  this  Salt  is  put  into  a  clean  Crucible,  and  fet  in  a  Fire  every  way 
fur  rounding  it,  till  the  Crucible  is  red  hot,  it  will  eafily  enough  flow  like 
Water,  much  fooner  than  a  true  fix’d  alcaline  Salt  *,  and  then  it  muft  be  pour’d 
out  upon  a  clean  brafs  plate  in  form  of  little  cakes.  And  thus  you  have  the 
pure  fixed  Vegetable  Salt  of  Tachenius.  If  any  perfon  has  a  mind  to  render  this 
{till  purer,  he  may  expofe  it  to  the  moifture  of  the  Air,  or  dilfolve  it  in  Rain¬ 
water,  and  after  he  has  depurated  the  Liquot  by  filtration,  and  letting  it  Hand 
quiet,  infpilfate  it  ’till  a  pellicle  appears  on  the  furface,  and  then,  by  letting  it 
by  in  a  flill  place,  it  willfhoot  into  faline  glebules,  which  are  the  pureft  chryftals 
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of  all,  but  fufficiently  expenfive.  In  thefe  there  is  not  contained  an  acrid  Alcali, 
but  the  Oil  of  the  Plant,  being  mixed  with  alcaline  Salt,  renders  it  more  mild. 
You  muft  not  imagine,  however,  that  the  peculiar  vertues  of  Plants  is  preferv- 
ed  in  the  Salt  prepared  in  this  manner;  for  the  Fire  has  expelled  this  with  the 
Spiritus  Re 51  or  which  is  too  volatile  to  be  retained  in  fuch  a  degree  of  heat. 
And  hence  the  commoneft  Herb,  if  it  has  but  a  good  deal  of  Salt,  being  treated 
in  this  manner,  yields  as  good  a  Salt  of  this  Kind  as  the  moll  valuable  :  Its  me¬ 
dicinal  effects  certainly  will  be  found  to  be  the  fame.  But  here  let  me  caution 
you,  that  the  colour  of  this  Salt  will  be  very  eafily  chang’d,  if  a  Coal  hap¬ 
pens  to  fall  into  it  whilft  you  are  melting  it,  for  then  it  immediately  acquires  a 
leaden  Colour,  which  will  vary  according  to  the  quantity  of  the  Coal  that  comes 
amongtl  it. 

USE.  ‘  ;i.  ': 

i.  *~pHESE  Salts  are  notacrid,  nor  igneous,  but  are  a  faline  compofition  of 
J-  an  Oil  clofely  united  by  the  Fire  with  an  acrid  Alcali;  and  they  are  fo 
much  the  more  diftant  from  an  acrid  alcaline  cauftic  quality  as  the  Herb  under¬ 
goes  a  longer  uftulation,  and  as  you  more  accurately  prevent  any  Air’s  com¬ 
ing  to  it  during  the  Operation  :  And  then  on  account  of  their  medicinal  Ver¬ 
tues  too,  they  are  proportionably  the  more  valuable. 

2.  They  are  not  therefore  in  their  nature  fo  contrary  to  an  acid,  as  to  deftroy 
fo  great  a  quantity  of  it,  as  pure  Alcali’s  do,  if  they  are  mixed  with  it  in  the 
fame  proportion.  Nay  if  they  are  properly  prepared,  they  may  in  fome  mea- 
fure  fupply  the  want  of  Sea  and  Foffil  Salt  for  the  common  ufes  of  Life  ;  as 
Varro  tells  us  of  the  Inhabitants  of  the  Rhine  who  inftead  of  ’em,  made  ufe  • 
of  a  Salt  procured  from  the  Coals  of  fome  forts  of  Wood  de  Re  Rufiica. 
L.  I.  C.  7. 

3.  If  thefe  Salts  are  put  into  open  Veffels,  and  are  expofed  to  the  external 
Air  for  a  confiderable  time,  they  will  melt  with  the  Water  they  dra w  out  of  it, 
but  flower  and  with  more  difficulty  than  pure  Alcali’s ;  but  in  Water  they  dif- 
folve  immediately.. 

4.  They  have  this  particular  in  them  likewife,  that  they  will  readily  mix 
with  all  the  humours  of  the  human  Body,  nay  even  with  the  pinguious  Oil, 
and  the  infpiffated  Bile,  that  is  to  fay,  with  the  affiltance  of  the  vital  warmth, 
and  the  adtion  of  the  circulating  Fluids. 

5.  Hence  they  are  capable  of  penetrating  into  the  fanguiferous,  ferous,  lacti¬ 
ferous,  lymphatic,  urinary,  fudoriferous,  and  bilious  Veffels  ;  but  they  will  not 
be  admitted  within  the  nervous. 

6.  When  they  are  mix’d  and  diluted  with  the  animal  Fluids  they  are  able  by 
the  concurrence  of  the  natural  Heat  and  vital  Actions,  to  refolve  various  kinds 
of  Concretions,  nay,  indeed,  the  principal  that  are  obferved  in  our  Humours; 
efpecially  if  they  are  rendered  more  efficacious  by  Fridtion,  Riding,  or  other 
moderate  Exercife.  Stones  in  human  Bodies  they  don’t  eafily  diffolve  by  the 
proper  power  of  a  Menjiruum,  but  they  leffen  them,  by  the  mechanical  Motion, 
and  Attrition,  which  they  increafe  in  the  Body,  particularly  in  the  urinary  Paf- 
fages.  The  Diforders  in  the  Juices  of  the  Nerves  they  are  not  able  to  reach,  and 
hence  cannot  diredtly  cure  a  true  Gout;  but  otherwife,  when  they  are  diluted 
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with  warm  Water,  and  affifted  with  motion,  they  become  confiderably  penetra¬ 
ting,  even  into  the  mod  intimate  parts  of  the  Body.'  * 

7.  When  thefe  Salts  are  received  amongft,  and  mix’d  with  our  Humours, 
they  there  adl  with  an  Acrimony  that  is  not  deftrudbive,  indeed,  but  that  ex¬ 
ceeds  their  natural  foftnefs,  and  hence  they  irritate  the  fenfible  parts  of  the 
Nerves,  and  by  their  Simulations,  make  them  perform  their  vibrations  with  a 
greater  impetus  than  ufual  ;  and  on  this  account,  they  are  of  excellent  fervice 
where  a  Stimulus  is  wanting  in  a  languid  habit  of  Body,  in  How  Hypochondri¬ 
acal',' and  Hyfterical  Diforders,  and  others  that  arife  merely  from  inactivity. 

8.  They  prove  admirably  efficacious,  therefore,  in  opening  the  obftructed 
Veffels  of  the  human  Body,  both  as  they  Simulate  the  whole  nervous  SySem, 
and  at  the  fame  time,  diffolve  any  of  the  Fluids  that  are  grown  too  thick,  and 
by  their  weight  too,  whicfi*is  greater  than  that  of  our  native  Salts,  urge  all  the 
parts  with  an  impetus fomewhat  greater  than  what  is  natural. 

9.  Hence  they  ha^e  a  power  of  promoting  all  the  Secretions,  and  Excretions; 
for  at  the  fame  time  that  they  render  thofe  Humours  fufficiently  fluid  that  were 
not  fo  before,  they  clear  the  Veffels  too  from  their  obftrud  ions,  and  by  their 
irritation  Simulate  them,  and  make  them  propel  their  contained  Fluids  with  a 
greater  velocity;  and  hence  they  equably  excite  the  truecaufesof  the  motion  of  our 
Fluids  through  their  Vefiels,  on  which  depend  all  the  Secretions  and  Excretions 
in  every  part  of  the  Body. 

10.  Hence,  then,  it  appears,  why  thefe  Salts  are  a  Sudorific;  for  fince  it  is 
evident,  that  the  Sweat  naturally  contains  in  it  the  native  .Salts  of  the  Body, 
and  depofites  them  on  the  external  furface  of  the  Cutiele-b-y\  paeans -of  little 
Arteries  that  open  there,  certainly  this  way  will  be  read^  for  thefe  Salt?*  like- 
wife,  and  here  will  they  exert  their  power  ;  and  this  is  beautifully  confirmed 
by, Experiments.  But  thefe  Salts,  in  particular,  caufe  a  more  plentiful  difeharge 
of' Water;  for  the  Author  of  Nature  has  form’d  the  Kidneys  principally  to 
carry  off  the  Salt  of  the  Humours  when  it  is  in  too  great  a  quantity  :  This, 
the  Urine,  which  of  all  the  Fluids  is  much  the  faltert,  fufficiently  evinces.  And 
hence  the  efficacy  of  thefe  Salts  is  never  more  manifdt  than  in  their  Operation 
by  Urine,  and  at  the  fame  time  purging  the  Humours  from  ariy  noxious  impu¬ 
rities  with  which  they  are  loaded.  They  help  to  difeharge  too  the  harder  Ex¬ 
crements  by  Stool, inafmuch  as  they  are  able  to  refolve  them,  open  the  Pafia- 
ges,  and  (Emulate  the  Inteftines,  when  they  perform  their  office  too  fiowly. 
In  hypochondriacal  Perfons,  certainly,  where  the  Body  is  very  coftive,  you  will 
fcarcely  find  any  Medicine  more  efficacious  than  thefe  Salts,  directed  in  a  pro-  ' 
per  manner  and  quantity,  and  continued  in  for  a  fufficient  time;’  And  in  this 
cafe,  they  have  this  particular  excellence,  that  when  you  leave  them  off,  the 
Inteftines  continue  regularly  to  difeharge  their  contents,  without  any  coftive- 
nefs,  which  is  not  the  cafe  with  many  other  Purgatives.  And  as  for-the  bilious 
Syftem,  the  Liver,  Spleen,  Gall-Bladder,  paffages  of  the  Bile  into -the  Intef¬ 
tines,  and  Vena  Porta ,  with  what  Medicine  can  they  be  more  fafely'and.;  effica- 
cioufly  freed  and  purged  from  any  Obftrudtions,  or  noxious  Humours;  than  by 
this?  By  this  lixivious  Sapo,  certainly,  are  refolv’d  any  tenacious  concreted 
fubftances  in  the  firft  paffages,  whence  follows  a  thorough  purgation  without 
violence  or  danger  ;  fo  that  here  we  have,  according  to  the  advice  of  Hippocra- 
tes ,  a  proper  Codtion,  and  Preparation  of  the  Matter  to  be  purg’d  off. 
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ii.  Hence,  therefore,  thefe  Salts  prove  of  excellent  fervice  in  all  Chronical 
Diftempers,  where  there  is  a  mere  Torpor  of  the  Spirits,  too  great  a  laxity  of 
the  Fibres,  and  a  fluggifhnefs  of  the  Fluids,  without  any  putrid  Acrimony,  an  aci¬ 
dity  from  a  weaknefsof  the  vital  Powers,  or  a  Coagulum  from  an  auftere  Juice, 
or  an  acid  one.  If  Phyficians,  therefore,  will  but  confider  what  a  great  num¬ 
ber  of  Difeafes  depend  upon  thefe  caufes,  they  will  make  no  fcruple  to  believe 
that  many  chronical  ones  may  be  cur’d  by  the  Salts  prepared  in  this  manner, 
which  deftroy  Acids,  convert  them  into  neutral  Salts,  and  then  diflfolve  thofe 
Fluids  which  are  grown  too  tenacious,  and  at  the  fame  time,  by  their  moderate 
Stimulus ,  gently  increafe  the  adtions  of  the  Veflels.  Do  not  hence,  however, 
imprudently  conclude,  that  the  ufe  of  thefe  Salts  is  always  beneficial,  and  never 
hurtful.  On  the  contrary,  in  cafes  where  the  Humours  are  putrid,  bilious,  al- 
calefcent,  circulate  too  quick,  and  hence  are  too  hot,  thefe  Saks  only  add  Oil 
to  the  Fire:  Nor  are  they  lefs hurtful  to  Perfons  whofe  Conftitutionsare  fo  ten¬ 
der,  that  they  are  not  able  to  bear  the  effedt  of  them  j  for  then  the  motion 
they  excite  proves  deftrudtive.  Where  there  is  a  great  quantity  of  Salt  too  al¬ 
ready  in  the  Body,  thefe,  if  they  are  fuperadded,  prove  detrimental. 

The  Method  of  ufing  thefe  SALTS  in  Phyfic. 

i.  MpHEY  ought  to  be  taken  when  Digeftion  is  compleated,  and  the  Sto- 
X  mach  is  empty,  and  confequently,  about  ten  hours  from  the  laft  meal. 
As  for  the  quantity,  they  may  be  given,  according  to  the  circumftances  of  the 
Perfon  they  are  prefcrib’d  for,  from  four  Grains  to  2  Drachms,  or  more,  which 
muft  be  left  to  the  judgment  of  the  Phyfician. 

2.  They  fhou’d  be  diluted  in  a  good  deal  of  Water,  left,  if  they  fhou’d  be 
drank  too  ftrong,  they  fhou’d  injure  the  Fauces ,  OEfophagus ,  and  Stomach.  Let 
a  Drachm  of  this  Salt,  therefore,  be  diflolved  in  9  Ounces  of  common  Water, 
and  then  it  will  act  like  the  medicinal  Springs,  which,  in  proportion  to  their 
Water,  contain  but  a  fmall  quantity  of  Foffil  Salt. 

3.  If  the  Phyfician  has  a  mind  to  purge  his  Patient,  let  him  take,  going  to 
Bed,  9  Grains  of  wafh’d  Soccatrine  Aloes  made  into  3  Pills,  or  half  a  Drachm 
of  Pil.  Ruf.  and  the  next  morning  let  him  rife  pretty  early,  and  walk  about 
in  a  coolifh  Air,  taking  care  he  don’t  fweat,  and  whilft  he  is  walking,  let  him 
take  a  proper  quantity  of  thefe  Salts  divided  into  five  or  fix  Dofes.  This 
Method  will  have  a  very  good  effedt,  for  the  Body  will  be  purged  and  lighten’d, 
and  not  much  debilitated.  This  is  the  true  Medicine  for  the  Coftivenefs  of 
fedentary  learned  Men,  and  extirpates  diforders  fo  deeply  rooted,  that  they 
prove  ftubborn  to  all  other  Purges. 

4.  If  you  have  a  mind  rather  to  purge  the  fanguiferous  Veflels,  and  to  have  a 
difcharge  by  the  Kidneys,  with  the  cautions  firft  given,  omit  the  Aloes  in  the 
Evening,  let  the  Loins,  and  the  Hypogaftric  Region  be  kept  warmer  than  the 
other  parts  of  the  Body,  and  let  the  Patient  now  and  then  drink  a  draught  of 
warm  Tea  or  Coffee. 

5.  If  Sweat  is  to  be  procured,  let  the  Patient  take  thefe  Salts  in  Bed,  and  af¬ 
ter  every  Dofe  let  him  fup  fome  gentle  Sudorific,  as  a  Decodtion  of  Burdock 
Roots,  the  five  opening  Roots,  Santals,  Saffafras,  Tea,  or  Coffee  *,  and  with 

a  fufficient 
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a  fufficient  quantity  of  Clothes  upon  him,  let  him  fweat  according  to  the  na¬ 
ture  of  the  Diftemper. 

6.  If  you  want  to  cure  Autumnal,  Tertian,  or  Quartan  Intfcrmittents,  this 
will  be  belt  effected  by  purging  two  or  three  Days  fuccefiively,  according  to  the 
third  Obfervation.  Then  about  4  hours  before  the  Fit,  let  the  Patient  be  gent¬ 
ly  fweated  according  to  the  fifth  *,  but  with  this  circumftance,  that  the  Sweat 
may  be  greatefl:  about  the  time  of  the  Paroxyfm.  In  this  manner,  very  ftub- 
born  Agues  are  happily  cured.  And  in  this  refpedt,  a  Lixivium  of  thefe  Salts 
excels  even  the  Acidulce ,  and  Spaw  Waters. 


process  x. 


Tachenius’j  Salt  procured  by  Fire  from  a  dry  Herb :  Here  from  Carduus 

Benedi&us. 

APPARATUS. 


IF  this  Plant,  with  the  fame  Apparatus ,  as  in  the  ninth  Procefs,  is  uftulated 
over  the  Fire,  and  equably  burnt  into  very  black  Coals,  and  you  coiled: 
a  large  quantity  of  thefe,  and  fet  them  upon  the  Fire  uncover’d,  and  convert 
them  into  Allies  that  are  every  where  white,  without  the  Herb’s  ever  flaming  ; 
then  by  calcining  thefe  Alhes  for  a  fhort  time,  making  a  Lixivium  of  them, 
depurating  it,  procuring  a  Salt  from  it,  and  then  melting  it,  you  will 
have  the  very  fame  Salt  from  this  dry  Plant,  as  you  had  in  the  former  Procefs 
from  the  green  one. 


USE. 


AS  in  thefe  Salts,  the  Oil  and  Salt,  common  to  a  great  number  of  Plants,  are 
combined  without  the  native  quality  of  the  Plant’s  being  preferv’d;  hence 
it  is  evident,  that  it  is  of  very  little  confequence  from  which  they  are  prepar’d, 
the  thing  coming  to  the  fame  at  the  end.  For  this  purpofe,  therefore,  one 
may  make  ufe  of  the  commoneft  forts  of  Plants,  and  thofe  that  are  good  for  no¬ 
thing  elfe.  Thus,  if  after  you  have  gathered  your  garden  Beans,  you  take  the 
Stalks,  flightly  dry  them,  lay  them  in  a  large  heap,  prefs  them  down  by  laying 
iron  Plates  upon  them,  and  uftulate  them  with  a  gentle  Fire,  you  will  pro¬ 
cure  a  very  good  Salt  of  this  kind,  that  will  come  very  cheap,  and  will  in  ver- 
tue  be  equal  to  that  prepar’d  from  Herbs  that  are  more  valuable.  The  making 
of  thefe,  therefore,  I  recommend,  on  this  account  only,  not  that  it  has  any 
particular  qualities,  tho*  Paracelfus  extolls  it  mightily  above  others  for  its  excel¬ 
lence  againft  the  Stone.  Let  me  caution  you,  however,  that  the  Plants  you 
make  ufe  of  are  not*too  old  and  dry,  for  in  that  cafe  they  won’t  yield  Salt 
enough  to  pay  you  for  your  trouble:  Otherwife  the  Preparation  of  dry  ones 
is  more  expeditious,  eafier,  and  cheaper. 
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PROCESS  XL 


Salt  prepared  from  burnt  Vegetables ,  in  the  manner  that  is  commonly  prat* 

tifed  by  the  Apothecaries . 


APPARATUS. 


A  K  E  any  frefh  Plants  that  abound  with  a  faline  Matter,  as  Worm* 


1  wood,  Carduus  Benediftus ,  Glafs-wort,  Fern,  Bean-ftalks,  or  the  like  ; 
let  them  be  dried  in  an  Air  that  is  hot  and  dry,  and  by  fhaking,  be  freed  from 
the  Sand  and  Mould  that  hangs  about  them  *,  then  let  them  be  made  up  into 
large  bundles,  and  be  difpofed  into  a  Pile  upon  a  flat  pavement  in  the  open 
Air,  and  fo  fet  on  fire,  upon  which  they  will  break  out  into  a  crackling  Flame. 
When  thefe  are  almoft  confumed,  lay  on  fome  more  bundles  upon  the  hot 
Afhes,  and  proceed  in  this  manner,  ’till  all  the  Matter  you  defign  for  burning 
is  by  the  Flames  converted  into  Afhes  that  are  equally  white,  which  will  foon 
happen,  if  you  keep  them  conftantly  ftirring  with  an  iron  Rod.  Thefe  Afhes, 
when  they  are  fifted,  are  what  are  fold  about  by  thofe  Perfons,  who  cultivate 
phyfical  Plants  for  the  Apothecaries.  In  the  burning  of  thefe,  now,  we  muft 
particularly  confider  all  the  Phenomena ,  tho’  ever  fo  common.  In  the  firfl: 
place,  then,  thefe  Plants,  when  they  are  firfl:  laid  on  the  Fire,  emit  a  Smoke  j 
and  this  Smoke  grows  gradually  thicker  and  blacker,  till  it  comes  to  be  exceed¬ 
ing  thick,  and  black,  and  is  put  into  a  very  great  motion,  and  then  there  im¬ 
mediately  breaks  out  a  Flame,  in  which  there  burns  only  a  very  lucid  Fire, 
without  the  Jeaft  appearance  of  any  thing  black  or  fmoky.  In  the  fecond 
place,  the  furface  of  the  Flame,  as  well  the  top  as  the  fides,  fends  forth  a  black 
Smoke,  and  is  furrounded  by  it,  as  you  may  obferve  evidently  by  holding  a 
piece  of  white  Paper,  or  a  clean  Cloth  over  it.  In  the  third  place,  it  is  obfer- 
vable,  that  the  Smoke,  when  it  is  prodigious  black  and  thick,  and  is  whirled 
about  with  a  very  great  rapidity,  comes  fo  very  near  to  the  Flame  that  prefent- 
]y  burfts  out,  that  there  is  fcarcely  any  difference  between  them  :  Nay,  if  by 
any  accident  the  Flame  is  put  out,  whilft  there  remain  any  black  Coals  in.  the 
combuftible  matter,  there  immediately  fucceeds  a  thick  Smoke,  which  may  be 
again  converted  into  Flame,  and  fo  on  fora  great  number  of  times.  In  the  fourth 
place,  fo  long  as  there  is  a  good  deal  of  black  left  in  the  burnt  Plant,  a  Flame 
may  be  excited,  particularly  by  the  adtion  of  Wind,  and  there  will  be  always 
lb  much  lefs  Smoke  and  Flame,  as  there  is  lefs  black;  nor  will  there  ever  arife 
a  ftrong  Flame,  ’till  there  appears  a  blacknefs  in  the  combuftible  Matter.  In, 
the  fifth  place,  when  the  black  begins  to  be  confiderably  confiim’d,  there  can¬ 
not  be  excited  a  Flame  any  longer,  but  there  will  then  appear  little  fiery  Sparks 
in  every  place,  where  there  is  the  leaft  blacknefs  left  y  but  then  there  will  be  no 
vifible  Smoke.  Do  therefore  the  Smoke,  Flame,  Sparks,  Oil  of  combuftible 
Bodies,  and  black  coaly  Subftance,  differ  but  very  little,  with  regard  to  their 
Matter  ?  Certainly,  when  the  black  is  totally  confum’d,  neither  Smoke,  Flame, 
nor  Sparks  appear  any  longer.  Perhaps,  therefore,  the  quantity  of  Fire  only* 
and  of  courfe  the  rapider  rotation  of  the  Oil  makes  the  difference.  The  Salt 
now  prepared  from  thefe  Afhes,  is  more  acrid,  alcalious,  and  cauftic  than  the 


former* 
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former,  and  hence  it  corrodes  more,  refifts  an  Acid  more  powerfully,  and 
excites  putrefaction. 

USE. 

HERE  then  we  fee  particularly  the  difference  there  is  in  Salts  produc’d  by 
Fire,  according  to  the  various  manner  of  applying  it  ;  and  at  the  fame 
time  we  have  here  new  inftruments  both  in  Phyfic  and  Chemiftry,  more  alca- 
lious  indeed  than  the  former,  but  yet  not  quite  fo.  From  what  has  been  laid 
before  you  too,  you  evidently  obferve,  that  the  Salts  produc’d  by  this  laft  Me¬ 
thod,  will  differ  much  the  leaft  from  one  another,  and  confequently  may  be  pre¬ 
pared  from  any  dry  Herbs  mixed  together  that  are  fit  for  the  purpofe  •,  for 
thefe  Salts,  when  they  are  blended  together,  can’t  poffibly  be  diftinguifhedfrom 
that  procur’d  from  any  Tingle  Plant  whatever:  The  commoneft,  therefore,  are 
equal  to  the  moft  valuable  for  this  Operation. 

process  xir. 

An  acrid ,  akaline,  fix'd,  igneous ,  vegetable  Salt,  and  a  Liquor  from  it, 

called  Oil  per  Deliquium. 

A  P  P  A  R  A  TU  S. 

LET  a  full  grown,  frefh,  fucculent,  green  Plant  be  burnt  to  Afhes  in  fuch 
*  a  manner,  as  to  produce  the  Sal Tachenianus,  according  to  the  ninth  Pro- 
cefs  ;  for  thefe  Afhes,  in  proportion  to  their  quantity,  will  afterwards  produce 
more  Alcali  than  others :  And  to  chufe,  let  this  Operation  be  perform’d  in 
the  Spring  feafon. 

2.  Or,  as  this  greater  quantity  of  Alcali,  will  not  make  amends  for  the  ex¬ 
traordinary  trouble  and  charge,  let  it  be  burnt  only  according  to  the  eleventh 
Procefs. 

3.  Let  thefe  Afhes  be  put  into  a  large  earthen  Veffel,  and  be  expofed  to  a 
flrong  Fire,  fo  as  to  be  perfectly  red  hot,  taking  care  at  the  fame  time  that  they 
don't  melt,  for  then  they  would  run  into  Glafs,  and  yield  no  Salt:  But  if  this 
don’t  happen,  the  longer  they  are  burnt  in  this  manner,  the  ftronger  will  be 
the  Alcali  that  they  yield  afterwards.  By  this  long  continuance  in  the  Fire, 
however,  the  acrid  Alcali  that  is  produc’d,  is  the  more  difpofed  to  diffolve  its 
focial  Earth,  to  unite  ftrongly  with  it,  and  run  into  Glafs,  and  thus  inftantly  to 
deflroy  all  the  Alcali  :  For  the  Fire  is  capable  of  converting  the  fix’d  part  of 
Vegetables,  when  it  is  melted,  into  a  fix’d,  pellucid,  and  perfe&ly  infipid  Gem, 
which  then  becomes  greatly  immutable,  and  appears  exceeding  Ample.  And 
hence  the  moft  antient  Commentators  upon  the  Sacred  Writings  have  told  us, 
that  the  whole  World,  when  it  fhall  be  deftroy’d  by  Fire  at  the  general  Con¬ 
flagration,  will  be  turn’d  into  Glafs.  And,  indeed,  in  this  Operation,  if  you 
protraeft  it  too  long,  or  raife  your  Fire  to  too  great  a  degree,  there  is  often  fome 
true  Glafs  found  at  the  bottom  of  the  Veffel. 

4.  Let  the  Afhes  calcin’d  in  this  manner,  be  boiled  in  an  iron  Pot,  with 
four  times  as  much  Rain-waters  and  then  let  them  Hand  quiet  for  half  an  hour, 

F  2  that 


0 


3  6  Elements*  of  Chemistry,  Part  III. 

that  the  Faces  may  fubfide  to  the  bottom,  and  the  Lixivium  be  clear  at  top. 
Take  this  Lixivium ,  and  filter  it  through  a  thick  Cloth,  till  it  at  laft  becomes 
exceeding  limpid.  Boil  the  Faces  up  again  with  frefh  Water,  and  keep. them 
continually  ftirring  with  an  iron  Rod,  and  when  you  have  procur’d  a  clear  Lixi¬ 
vium  as  before,  mix  this  with  the  former.  The  Faces  being  flung  away,  put 
thefe  Lixiviums  into  a  clean  iron  Pot  polifhed  within,  and  boil  them  till  they 
are  infpiflated  almofl  to  the  thicknefs  of  Honey  ;  and  then  you  muft  keep  them 
continually  ftirring  with  an  iron  Ladle,  and  that  ftrongly  too,  that  they  may 
not,  as  they  begin  to  grow  dry,  ftick  to  the  Vefifel,  for  if  they  once  do,  there’s 
no  getting  them  off  again.  When  they  are  juft  become  dry,  the  Water  being 
almoft  all  expelled  by  the  violence  of  the  Heat,  and  the  Mafs,  on  account  of 
the  feparation  of  the  Water,  now  growing  hotter,  it  on  a  fudden  rarefies  and 
puffs  up,  and  if  you  don’t  take  care  to  keep  it  conftantly  ftirring,  the  Matter 
will  boil  up  and  run  over  the  Pot,  and  thus  you  will  lofe  a  great  part  of  your 
Profit  and  Labour.  This  agitation,  therefore,  muft  be  continued  till  the  Salt 
in  the  Pot  grows  perfe&ly  dry,  and  then  it  will  be  white,  alcalious,  and  fuffi- 
ciently  pure.  The  ultimate  drynefs  of  it,  however,  is  difficult  to  procure,  and 
more  difficult  ftill  to  preferve. 

5.  Let  the  Salt  thus  prepared,  whilft  it  remains  very  dry  and  hot,  be  put  into* 
a  ftrdhg  Crucible,  and  be  melted  in  an  intenfe  Fire,  and  for  an  hour  or  two 
let  it  be  kept  in  that  condition.  At  the  fame  time  take  care  to  have  by  you  a 
clean,  dry,  metal  Mortar,  made  very  hot,  into  which  cautioufly  pour  the  melt¬ 
ed  Salt  out  of  the  Crucible,  be  fure  taking  care  to  hold  your  Tongs  very  faff. 
As  foon  as  ever  the  Salt  is  in  the  Mortar,  let  it  be  brifkly  rubbed  about  with 
a  hot  Peftil,  before  it  hardens,  and  thus  it  may  be  reduced  to  a  very  dry  Pow¬ 
der,  which  cannot  be  effected  in  any  other  manner,  as  it  will  grow  moift  from  the 
Water  in  the  Air.  Whilft  the  Powder  then  continues  folid,  and  is  exceeding 
hot,  let  it  be  put  into  a  very  dry,  hot  Bottle,  made  of  green  German  Glafs, 
with  a  pretty  large  Neck,  and  wide  Mouth,  ftop  this  as  foon  as  poflible  with 
a  dry  new  Cork,  drive  it  in  very  tight,  and  then  dip  the  Cork  and  Mouth  of 
the  Bottle  into  melted  Pitch:  And  thus  you  will  have  a  pure  alcaline  Salt. 

6.  The  longer  this  Salt  is  kept  melted  in  the  Fire,  and  the  intenfer  the  Heat 
is,  the  more  acid  and  igneous  you  will  find  it.  And  then  too  it  will  change 
from  one  Colour  to  another  ;  for  in  the  beginning  it  is  grey ifh,  then  white,, 
then  fucceffively  bluifh,  blue,  greenifh,  and  brown,  and  at  laft  reddifh  like 
Marble.  And  the  fucceffion  of  thefe  Colours  produced  only  by  the  ftrength 
of  the  Fire,  expreffes  conftantly  a  greater  degree  of  Acrimony,  and  more  per- 
fe<5t  alcaline  difpofition.  And  here  there  feerns  always  to  remain  fo  much  lefs 
Oil  united  with  this  Salt,  as  it  has  for  a  longer  time  been  expofed  to  a  greater 
degree  of  Heat.  If  any  Perfon  now  has  a  mind  to  obferve  nicely  all  the  diffe¬ 
rent  ftates  of  this  Salt,  he  may  divide  this  Procefsinto  as  many  parts  as  there  are 
variety  of  Colours,  and  degrees  of  Acrimony  juft  mentioned:  Let  the  Operator, 
however,  be  very  careful,  that  he  is  not  deceived  by  any  Colour  that  may 
arife  from  the  falling  in  of  a  Coal,  attending  only  to  that  which  is  pioduced  by 
the  intenfe  a&ion  of  the  Fire. 

7.  In  the  fame  manner,  the  Juices  of  Plants,  their  Extracts,  and  native  Salts, 
the  tartareous  Salts  produced  from  fermented  Liquids,  and  Fachenian  Salts,  yield 
fuch  an  alcaline  Salt  as  has  been  defcribed.  if  they  are  expofed  to  the  fame  Fire. 

8.  In 
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8.  In  the  mean  time,  however,  there  is  obferved  a  confiderable  diverfity  in 
the  production  of  thefe  Salts;  for  fome  Vegetables  afford  a  larger  quantity  of 
an  alcaline  Salt  that  becomes  immediately  very  acrid,  than  others.  Vine  branches 
cut  off  in  the  beginning  of  the  month  of  Marche  and  burnt  with  an  open  Fire, 
yield  abundantly  an  exceeding  acrid  alcaline  Salt ;  and  this  Alcali,  Bafil  Valen¬ 
tine  feems,  in  the  preparation  of  his  Antipodagric,  and  Lithontriptic  Medi¬ 
cines,  to  have  preferr’d  to  all  others.  The  Egyptian  Kali  too,  contains  a  great 
deal  of  a  Salt  that  becomes  alcalious,  if  it  is  expofed  to  the  Fire  in  this  man¬ 
ner.  But  there  is  nothing  from  which  this  Salt  is  fooner  and  better  prepared 
than  from  Tartar  of  Wine  :  This  certainly  Paracelfus  and  Van  Helmont  look’d 
upon  as  the  chief  of  all  Alcali’s.  The  Glafs-makers  obferve,  now,  that  the 
Glafs  that  is  made  from  the  alcaline  Salt  of  Fern,  is  greenifh,  and  not  fotranf- 
parent,  as  that  which  is  made  from  the  Kali ,  which  is  exceeding  clear ;  and 
hence  this  only  is  efteemed  by  the  Venetians  for  making  the  fined  fort  of  Glafs. 
Upon  this  head  confult  iVm,  and  Dr,  Merit.  And  by  fome  nice  Obfervations 
that  were  made  at  the  ‘Tufcan  Court,  there  was  difcovered  likewife  fome  diffe¬ 
rence  in  the  Chryftals  produc’d  from  fuch  alcalious  Salts  ;  as  there  appear’d 
too  a  variety  in  the  Colours  arifing  from  the  mixture  of  different  Alcali’s  with 
Mercarius  Sublimatus ,  and  Vitriolurn  Mantis  diffolved  in  Water.  See  Tach.  Hipp. 
Ch.  C.  VII,  and  XVI.  Borrich.  contra.  Conning.  from  p.  350,  to  361.  Hence, 
therefore,  it  appears,  that  there  is  in  reality  fome  difference  in  this  Salt,  arifing 
from  its  natural  origin,  tho*  but  an  inconsiderable  one,  in  comparifon  of  mat 
which  proceeds  from  the  various  methods  of  making  it. 

9.  In  the  Salt  now  prepared  in  the  manner  defcribed,  are  obferved  the  fol¬ 
lowing  Qualities : 

1.  The  Tafte  of  it,  if  one  may  be  allowed  to  exprefs  one’s  felf  fo,  is  igneous  ; 
for  if  a  particle  of  it  is  laid  upon  a  moift,  found  Tongue,  it  impreffes  fuch 
a  fenfation  on  it,  as  would  arife  from  a  ffnall  Live-coal,  and  there  is  im¬ 
mediately  produc’d  an  Inflammation,  and  an  Efchar,  which  leaves  behind 
it  a  flight  Ulcer.  But  when  by  diluting  it  in  Water,  you  have  weaken’d- 
it  fo,  that  it  may  be  held  in  the  Mouth  without  any  inconvenience,  you¬ 
then  have  a  Tafte  like  that  of  putrefied  Urine;  and  hence  thefe  came  to  be 
called  urinous  Salts :  But  this  Tafte  is  not  properly  in  the  Salt  itfelf,  but 
arifes  only  from  the  Acid  of  the  Saliva's  being  abforb’d  by  the  Alcali,  by 
which  means  its  other  part  becomes  volatile  and  occafions  it. 

2.  This  Salt,  fo  long  as  it  remains  pure  and  unmix’d,  fends  forth  no  Smell 
that  the  Olfacftory  Nerves  are  capable  of  perceiving  ;  but  if  it  is  mixed  with 
any  faline  Subftance,  that  is  of  the  nature  of  the  Native  Salts  of  Ani¬ 
mals,  or  Sal-Ammoniac ,  then  the  Acid  of  thefe  being  attracted  into  the  Al¬ 
cali,  the  other  part  is  freed  from  this  Acid  which  fix’d  it  before,  and  by  this 
means  becomes  volatile,  and  difeovers  itfelf  by  a  urinous,  fetid,  and,  as  it 
were,  putrid  Smell.  And  for  this  reafon,  again,  theArtifts,  deceived  by 
this  fudden  alteration,  called  this  a  urinous  Salt,  attributing  this  Smell  to 
the  fix’d  Alcali,  becaufe  this  is  not  perceived  in  either  ot  the  Salts  before 
the  mixture,  but  upon  the  application  of  the  Alcali  to  our  Humours,  they 
immediately  acquire  it. 

3.  The  Colour  of  this  Salt  is  various,  white  molt  frequently,  or  bluilh.  See 
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4.  If  you  take  it  in  your  Fingers,  it  feems  to  be  oily,  and  when  it  melts  in 
the  Air,  it  produces  a  pinguious  Liquor,  which  the  Chemifts  therefore, 
have  called  an  Oil. 

5.  If  it  is  applied  to  the  moift  Skin  of  a  Perfon  in  Health,  and  is  covered  in 
fuch  a  manner  that  it  (han’t  fall  off,  but  fhall  remain  fixed  to  one  place, 
it  will  then  loon  be  difiolved  by  the  natural  Moifture  of  the  Body  that  is 
continually  tranfuding,  and  being  agitated  by  the  vital  Heat  will  caufe  an 
Itching,  Heat,  Rednefs,  Pain  as  from  Fire,  a  fhining  Tenfion  of  the  Skin, 
a  true  inflammation,  and  a  gangrenous,  hard,  black  Efchar,  which  will 
penetrate  into  the  moll  internal  parts  of  the  Body,  fo  that  it  a<5ts  upon 
the  iolid  Parts  in  the  fame  manner  as  Fire  does.  And  as  this  changes  the 
colour  of  the  Bones,  and  turns  them  white  ;  fo  thefe,  if  they  are  boiled 
according  to  Art  in  an  alcalious  Lixivium ,  grow  white,  likewife.  And 
again,  as  Fire  makes  the  Parts  of  Animals  putrify  in  a  fhort  time ;  fo 
this  Salt,  if  it  is  fprinkled  upon  them  and  mixed  with  them,  foon  excites 
a  fetid  putrefadlion.  And  hence,  in  this  refpeift,  this  Salt,  when  it  is  pure, 
like  poifon,  deftroys  the  whole  animal  Machine,  and  that  without  remedy  ; 
for  which  reafon  it  is  a  Salt  dangerous  to  the  human  Body,  and  there¬ 
fore  not  fo  prudently  cried  up  among  the  modern  Phyficians  for  a  very 
fafe  Medicine. 

If  this  Salt  is  mixed]with  an  Acid  dilfolved  in  Water,  it  for  the  moft  part 
immediately  produces  an  ebullition,  hizzing  noife,  and  intefline  motion, 
and  at  the  fame  time  generates  and  diffufes  a  large  quantity  of  elaftic  Air; 
but  being  combined  with  the  Acid  in  a  certain  proportion,  it  then  becomes 
quiet,  nor,  though  you  add  more  afterwards,  will  it  caufe  any  farther  effer- 
vefcence.  And  this  is  always  obferved  to  be  the  cafe  fooner  or  later;  for 
tho’  the  moft  acrid  Salt  of  Tartar  does  not  immediately  caufe  an  ebullition 
upon  the  affufion  of  a  fmall  Vinegar,  yet  it  does  in  a  fhort  time  after. 

7.  Such  an  Alcali  mixed  and  agitated  with  our  Humours,  andadled  upon  by 
our  natural  Heat,  will  be  united  pretty  intimately  with  them  all,  will  refolve 
them,  and  attrafling  their  Acid  into  itfelf,  will  change  their  faline  part 
from  a  neutral  ammoniacal  difpofition  to  an  alcaline  one,  from  a  foft  to 
an  acrid  one,  from  a  femi-fixed  to  a  very  volatile  one,  from  a  faponaceous 
to  a  lefs  oily  one,  and  from  an  inodorous  to  a  fetid  putrid  one.  If  it  is 
boil’d  with  Milk,  however,  that  will  be  coagulated  by  it,  whilft  the  other 
Fluids  of  the  human  Body  are  rather  refolved  by  it.  When  therefore, 
by  the  adlion  of  Circulation,  it  is  carried  with  our  Humours  into  the  minute 
Vefifels  of  the  Body,  it  then  corrodes  them  by  its  Acrimony.  And  as  the 
Lungs  firft  receive  it  into  their  capillary  Arteries,  after  it  is  taken  into  the 
Body,  and  difcharged  by  the  Veins  into  the  Heart;  hence  thefe  are  parti¬ 
cularly  aflfedted  by  it.  The  gummy,  refinous,  gummy-refinous,  oily,  and 
vifcid  parts  of  Animals  and  Vegetables,  it  diffolves  pretty  well  likewife  ; 
nay,  and  it  opens,  attenuates,  and  refolves  too  the  Oils  of  Fofiils,  Sulphurs, 
and  the  tenacious  Subftances  produced  from  them. 

8.  By  Coftion,  or  a  long-continued  Digeftion  with  any  forts  of  Oils  in  a  pro¬ 
per  degree  of  Heat,  it  becomes  intimately  united  with  them,  and  being 
managed  according  to  Art,  is  converted  with  them  into  a  true  Soap,  mif- 
cible  with  Water,  and  detergent:  And  as  by  this  means  its  own  Acrimony 
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is  dimini  (lied,  fo  itdeftroys  likewifc  the  tenacity  of  the  Oil,  and  renders 
that  difloluble  in  Water. 

9.  If  this  Salt  is  mix’d  in  a  certain  proportion  with  Sand  or  Powder  of  Flint- 
Stones,  and  is  kept  in  fufion  with  them  for  a  confiderable  time,  it  melts 
thofe  Bodies,  unites  them  intimately  with  .itfelf,  and  produces  Ghfs,  in 
which  there  is  not  then  difcoverable  the  leaft  indication  of  Salt.  A  furpriz- 
ing  Metamorphofis ,  which  was  it  not  fo  evidently  confirmed,  one  could  ne¬ 
ver  believe  to  be  poflible !  This  Glafs,  however,  if  it  is  melted  with  three 
times  its  weight  of  the  ftrongeft  Alcali,  and  difiolved  in  it,  may  by  this 
means  be  diluted  with  Water,  and  then  if  you  drop  a  ftrong  Acid  into  it, 
the  Alcali  will  be  abforbed,  and  a  Powder  of  Flints  will  be  precipitated  to 
the  bottom,  as  was  formerly  obferved  by  Van  Helmont.  The  Production 
of  this  Glafs,  Tachenitis  was  of  Opinion,  was  owing  to  a  latent  Acid  in 
the  Flints ;  but  perhaps  this  fpeculation  was  a  little  too  fubtle ;  for  though 
we  are  certain,  that  this  union  does  happen  betwixt  the  Alcali  and  th zCalx 
of  thefe  Stones,  yet  that  this  depends  only  upon  the  vegetable  Alcali,  and 
an  Acid  of  the  Flint,  we  think  is  a  precarious  Hypothefis,  not  fufficiently 
confirmed. 

10.  This  Salt  is  a  true  Magnet  to  Water*  and  being  impatient  of  drynefs, 
attracts  the  Water  out  of  the  Air,  fwells,  grows  fpongy,  and  foft,  unites 
it  to  itfelf,  diflolves  with  it,  and  runs  into  an  oily  thick  Liquor,  that  is  fome- 
what  tenacious,  and  is  called  an  alcalineOil  per  deliquium .  If  this  is  filtered 
through  Paper,  fupported  by  Linnen,  it  becomes  very  pure,  and  among 
all  Salts  comes  next  in  weight  to  Oil  of  Vitriol.  If  the  Water  is 
again  drawn  off  from  this  by  Fire,  it  returns  pure  Water.  But  the 
Acids  likewife  that  float  about  in  the  Air  are  attracted  into  this  Alcali 
along  with  the  Water,  and  alter  it  according  to  their  particular  difpofition  ; 
and  hence  when  this  Salt  has  been  moiftned  and  dried  in  this  manner  a 
good  many  times,  it  becomes  in tirely  changed  from  its  former  Nature,  and 
approaches  to  that  of  the  Salt  which  produced  the  Acid.  Thus  if  the 
Acid  of  burning  Sulphur  predominates  in  the  Air  to  which  this  Alcali 
is  expofed,  it  will  acquire  the  Difpofition  of  a  vitriolated  Tartar  :  If 
Spirit  of  Nitre  abounds  there,  it  will  come  near  to  the  Nature  of  Nitre : 
If  the  acid  Spirit  of  Sea-Salt,  it  will  produce  Sea-Salt :  If  the  Vapour 
of  Vinegar,  a  regenerated  Tartar  ;  and  if  Oils  very  minutely  divided,  it 
will  form  a  Salt,  that  is  fomething  of  the  nature  of  a  Soap.  So  long, 
however,  as  this  Salt  remains  of  a  pure  alcaline  nature,  it  will  retain  its 
Water  very  tenacioufly,  and  will  not  fuffer  itfelf  to  be  dried,  without  a 
great  deal  of  difficulty. 

11.  It  will  remain  fixed  a  good  while  in  the  Fire  tho*  kept  in  fufion,  if  it 
is  contained  in  a  Vefiel  that  it  won’t  run  through.  If  you  keep  it  how¬ 
ever  melted  by  itfelf  for  a  long  time,  it  will  at  laft  exhale  ;  but  more 
particularly  if  you  mix  it  with  three  times  its  weight  of  calcined  Bones, 
or  Earth  that  won’t  vitrify,  and  then  expofe  it  to  an  intenfe  Fire  5  for 
then,  as.  it  won’t  eafily  melt  on  account  of  the  Earth,  nor  will  run  into 
Glafs,  it  will  become  volatile,  as  the  Great  Boyle  obferv’d  long  ago. 

12.  When  it  is  perfe<5tly  faturated  with  a  pure  Acid,  fo  that  it  won’t  take  in 
any  more,  and  by  this  means  neither  the  Alcali  nor  Acid,  in  the  leaft,  pre¬ 
dominate 
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dominate,  then  by  Dilution,  Filtration,  Infpiffnion,  andChryftallization, 
it  will  produce  a  true  compound  Salt,  of  the  Nature  of  that  which  yielded 
t  he  Acid.  Hence  thefe  compound  Salts  have  been  fuppofed  to  be  actually  gene¬ 
rated  in  this  manner  •,  and  for  this  reafon  the  Alcali  has  been  looked 
upon  as  the  Mother  that  receives  the  feminal  Acid  *,  as  of  itfelf,  empty, 
and  barren*,  and  as  a  Chaos,  and  the  univerfil  Matrix  of  all  Salts  :  And 
hence  the  Alcaii  has  been  called  the  Female,  the  Acid  the  Male. 

13.  By  attracting  Acids  into  itfelf,  it  feparates  them  from  other  Bodies,  and 
by  this  means  brings  about  in  Nature  an  infinite  number  of  fingular 
effeCls.  Hence,  for  infiance,  it  comes  to  pafs,  that  by  the  admixture 
of  an  Alcali,  Native  Vegetable  Vinegar,  the  fame  prepared  by  Art,  and 
Spirit  of  Alum,  Nitre,  Sale,  Sulphur,  and  Vicriol,  are  converted  into  Wa¬ 
ter,  all  their  Acid  being  by  this  means  abforb’d.  And  the  Salt  thus  ge¬ 
nerated  is  a  fixed  one,  except  only  that  that  from  the  Vinegar  is  volatile, 
the  Alcali  itfelf  being  by  this  Union  rendered  fo. 

14.  If  it  is  fufed  with  a  proper  Fire,  it  becomes  capable  of  penetrating  thro* 
earthen  Veffels,  and  even  metalline  ones  too,  tranfuding  through  the  for¬ 
mer,  and  corroding  thofe  made  of  Brafs,  or  Iron.  Nay,  I  found,  that 
Iron  was  eat  away  with  it,  when  I  only  covered  the  crucible  in  which  it 
was  kept  melted,  with  an  Iron  Plate  j  for  by  this  means  it  became  brittle: 
Brafs  it  confumes  in  a  fhorter  time. 

1 5.  It  precipitates  Metals  that  are  diffolved  in  Acids.  If  it  is  dropped  into  a 
lolution  of  Mercury  corroded  by  an  Acid,  called  fublimate,  it  precipitates 
the  Mercury  to  the  bottom  of  the  Water,  and  the  red  colour  of  the  fub- 
fiding  Powder  is  fo  much  brighter  as  the  Alcali  is  ftronger  and  purer  : 
Hence  therefore  we  have  a  pretty  certain  Method  of  trying  the  purity  of 
an  Alcali. 

1 6.  The  Juices  of  the  Turnfole,  Rofes,  and  Violets,  it  changes  green,  which 
grow  red  with  an  Acid. 

17.  This  Salt  never  naturally  appears  as  fuch,  either  in  the  Animal,  Vege¬ 
table,  or  Foffil  Kingdom,  being  produced  only  from  Vegetables  by  the 
affiftance  of  an  intenfe  Fire.  It  is  a  proper  Creature  of  the  Fire  therefore 
generated  from  Vegetables  burnt  to  Allies :  And  thys  it  is  generated 
al  ways.  With  thefe  Afhes  it  finks  down  into  the  Earth  •,  and  yet  it  never 
appears  there  afterwards.  There,  therefore,  it  muft  lofe  its  alcaline,  and 
put  on  fome  other  Nature,  and  thus  produce  a  new  Body,  which  by  a 
natural  revolution  may,  in  time,  come  to  be  converted  into  an  Alcali  again. 

18.  If  this  Salt  runs  per  Deliquiiim  in  the  Air,  is  then  dried,  and  melted  in 
the  Fire,  and  afterwards  expofed  again  to  a  moift  Air,  and  dried,  and 
fo  on,  and  thefe  Operations  are  fufficiently  repeated,  it  will  at  laft  be  re- 
folved  into  a  volatile  part,  and  earthy  Faces.  The  Nature  of  a  fixed  Alcali, 
now,  you  formerly  underftood  from  the  moft  undoubted  Experiments,  when 
I  deferibed  it  theoretically  in  our  Do&rine  of  Menflruums ,  Vol.  I.  p.440, 
C?  feq.  If  you  will  but  compare  therefore  what  you  find  there  with  what 
we  have  now  delivered  here,  you  will  be  able  to  form  a  true  judgment 
of  alcaline  Salts,  which  have  been  fo  famous  both  among  the  Chemifts  and 
Phyficians,  for  the  two  laft  Centuries  *,  and  upon  examination  you  will  be 
furprized  to  find  how  little  thofe  Perfons  truly  knew  of  them  who  have 
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written  fo  largely  about  them  in  both  thefe  Arts.  If  you  have  a  mind, 
therefore,  to  have  a  true  and  particular  account  of  the  vertues  of  Alcafi’s 
in  the  human  Bodies,  confult  what  has  been  faid  before :  Or  if  you  had 
rather  have  a  brief  recapitulation  of  them,  take  it  as  follows,  i.  They 
in  a  fhort  time  deftroy  all  the  Acid  in  the  Human  Body  •,  for  there  is  but 
a  little  there,  and  that  a  pretty  mild  vegetable  one,  and  only  in  the  firft 
paffages.  2.  If  they  meet  with  an  Acid  there,  they  caufean  Effervefcence, 
generate  Air-Bubbles,  Wind,  and  Flatus's ,  ftimulate  by  their  activity,  and 
are  converted  together  into  a  neutral  Salt,  which  is  then  harmlefs,  penetrat¬ 
ing,  aperient,  diaphoretic,  diuretic,  and  antifeptic,  and  produces  new 
eftedts,  depending  upon  the  new  Salt  thus  generated,  and  confequently  not 
fo  properly  to  be  afcribed  to  the  Alcali’s,  tho*  they  appear  indeed  after 
the  taking  them.  3.  By  means  of  the  effervefcence  thus  excited  they 
ftimulate  the  Nerves,  put  the  animal  Spirits  in  agitation,  and  alter  the  mo¬ 
tions  that  the  Nerves  and  Spirits  were  in  before :  Hence  they  often  remove 
Hypochondriacal,  and  Hysterical  Spafmsj  and  cure  Diftempers  depending 
upon  them,  as  we  fee  in  the  famous  Anti-emetic  of  Riverius ,  viz.  an  Al- 
cali  mixed  with  Juice  of  Lemons,  which  being  drank  in  the  very  adt 
of  Effervefcence,  cures  Cholera' j,  and  mod;  ftubborn  Vomitings,  not  to 
be  firbdued  by  any  other  method.  4.  This  Salt  diffolves  any  fubftances 
•coagulated  by  an  Acid  •,  and  hence  where  Milk  curdles  upon  the  Stomach, 
if  it  is  prudently  given,  it  has  a  very  good  effedt:  Other  tenacious  Bodies 
too  it  refo’ves,  and  pretty  fuccefsfuly.  5.  It  attenuates  glutinous,  oily, 
and  pinguious  fubftances,  and  renders  them  more  eafily  mifcible  with  Wa¬ 
ter,  on  which  depends  the  cleaning  of  Bodies,  and  hence  the  Fullers, 
Scourers,  and  Dyers  find  that  the  fcouring  them  from  any  pinguious  vifcid 
matter  is  particularly  effedled  by  a  Lye  of  thefe  Salts.  If  they  are 
moderately  ufed,  therefore,  they  will  free  the  Chylopoietic  Syftem  from 
any  glutinous  impurities.  6.  They  refolve  the  Coagulums  of  the  Bile, 
Lymph,  Blood,  and  Serum ,  when  they  are  admitted  into  the  more  inter¬ 
nal  parts  of  the  Body,  and  are  rendered  adtive  by  the  vital  Powers.  7. 
JBy  their  acrid  Stimulus  they  put  in  motion  the  Bodies  that  are  inadtive, 
and  hence  they  promote  Urine,  Sweat,  and  Perfpiration,  and  for  this  reafon 
are  ranked  amongft  the  Diuretics,  Diaphoretics,  and  Sudorifics :  The 
Inteftines  too  they  empty  by  Stool.  8.  In  Difeafes,  therefore,  where  an 
ine.rt,  vifcid,  mucous  Pituita  prevails,  and  hence  an  acidity  of  our  vege¬ 
table  Food  in  the  firft  Paffages,  where  there  appears  an  auftere  acefcent 
Matter,  or  its  effedts,  manifeft  by  coagulation,  where  an  aqueous  Serum 
abounds,  or  a  tenacious,  pinguious  Matter  predominates,  or  where  we 
find  Diftempers  which  have  been  produced  by  thefe  caufes,  as  the  Dropfy, 
Jaundice,  Leucophlegmalia ,  Gout,  Rheumatifm  and  Scurvy  ;  there  this' 
Salt  is  of  excellent  fervice,  if  it  is  given,  well  diluted-,  in  a  fmall  quan¬ 
tity,  and  is  continued  in  the  ufe  of  a  fufficient  length  of  time.  That 
kind  of  Gout  at  leaft  which  owes  its  origin  to  an  Acid  will  fcarcely  per¬ 
haps  be  cured  more  fuccefsfully  by  any  method,  than  by  fmall  doles  of 
this  Salt  fufficiently  repeated.  We  muft  take  care  however,  not  to  cry 
it  up  immediately  as  an  univerfal  antipodagric  ;  for  it  will  certainly  be 
prejudicial  to  thefe  Perfons  who  are  troubled  with  hot,  bilious  Juices, 

G  and 


1 


42 


Elements  of  Chemistry,  Part  III. 

and  whole  Humours  fpontaneoufly  tend  towards  a  putrid  alcalious  Difpofiti- 
on.  9.  To  the  Surgeons  likewife  thefe  Salts  prove  of  excellent  Service  :  By 
their  cauftic  power  they  raife  an  Efchar  when  you  want  an  Iflue  ;  with  a 
Lixivium  of  them  are  fuccefsfully  clean’d,  putrid  foul  Ulcers ;  if  Parts 
that  are  gangrenous  are  fcarified  almoft  to  the  quick,  and  then  fomented 
with  a  Lixivium  of  them,  they  contract  into  a  Cruft,  and  fuffer  a  feparation 
from  the  living  part,  by  which  means  the  mortification  is  prevented  from 
fpreading  any  further,  and  a  happy  cure  is  effected  ;  they  extirpate  Warts 
too,  and  fafely  enough  eat  away  fmall  Cancers;  and  if  they  are  fuffi- 
ciently  diluted,  will  take  away  Spots  in  the  Skin  very  efficacioufiy. 
10.  We  muft  add,  however,  in  the  laft  place,  that  the  ufe  of  thefe  Salts 
is  very  pernicious  in  every  Difeafe  where  the  native  animal  Salts  begin  to 
degenerate  towards  an  acrid,  alcalefcent,  putrid,  volatile  nature  ;  or  where 
the  natural  Oils  are  tending  to  an  acrid,  fetid,  putrid,  rancid,  and  volatile 
Difpofition,  difcovering  itfelf  by  a  difagreeable  Smell,  and  the  red  colour 
of  the  Urine.  But  thefe  Salts  become  particularly  deftrudtive,  where  the 
Bile  is  degenerated  in  this  manner,  and  where  the  Humours  of  the  Patient 
are  too  much  diflolved,  fluid  and  putrid  ;  for  which  reafon  in  the  Plague 
they  are  almoft  a  prefent  Poifon,  their  pernicious  Quality  evidently  re¬ 
maining  even  in  the  Soaps  that  are  made  with  them.  Hence',  therefore, 
in  Inflammations,  Suppurations,  Gangrenes,  Sphacelus' s,  continued  putrid 
Fevers,  and  Difeafes  that  arife  from  too  fwift  a  circulation,  the  internal 
ufe  of  thefe  Salts  ought  to  be  abfolutely  avoided.  11.  And,  indeed, 
where  it  does  appear  proper  to  ufe  them,  let  it  be  done  with  caution.  Let  a 
Drachm  of  ’em  be  diluted  in  twenty  times  its  weight  of  Water,  and  let 
fcarcely  ever  more  than  this  quantity  be  given  at  a  time  :  Let  the  Phy- 
fician  too  in  the  repetition  of  them  carefully  attend  to  all  the  Symptoms 
that  occur,  that  they  may  be  left  off  as  foon  as  ever  their  affiftance  is  no 
longer  neceflary ;  and  by  this  means  he  may  ufe  them  fuccefsfully  without 
any  fear  of  danger.  And  laftly,  let  him  take  care  to  determine  them  to 

fuch  parts  of  the  Body,  and  make  ’em  produce  fuch  particular  effects 

as  the  circumftances  of  the  Patient  require,  as  we  mentioned  before  in  the 
ufe  of  the  Sal  Tachenianus. 

PROCESS  XIII. 

A  very  acrid ,  ale  aline ,  igneous  Salt  made  with  Quick-Lime. 

APPARATUS. 

TAKE  Lime  made  of  burnt  Stones,  that  is  quite  frefh,  very  dry,  folid, 
not  affedted  by  any  moifture,  nor  as  yet  cleft  afunder ;  of  this,  put  1 
part  into  a  clean  iron  Pot,  and  lay  upon  it  2  parts  of  the  pureft  Pot-afhes, 

in  fuch  manner  that  the  Lime  may  be  covered  all  over  with  this  Alcali.  Let 

thefe  be  then  left  together  in  the  Pot,  with  a  Cloth  flung  over  them,  till  the 
Lime  begins  to  crack  and  fplit  afunder.  When  you  obferve  this,  add  4 
times  their  weight  of  Water,  and  boil  them  for  the  fpace  of  one  or  two  hours. 
When  the  Fceces  are  fubfided,  pour  off  the  Liquor,  and  let  it  be  ftrained 
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through  Hippocrates's  Sleeve  made  of  thick  Linnen  Cloth,  till  it  at  laft  paftfes 
through  as  limpid  as  pure  Water.  Put  this  Lixivium  into  a  large  iron  Ladle 
over  the  Fire,  and  taking  care  that  it  don’t  boil  over,  evaporate  it  till  it  be¬ 
comes  perfe&ly  dry.  Then  increafe  your  Fire  till  the  Ladle  grows  red  hot, 
and  as  Toon  as  ever  the  Salt  has  done  fmoking,  it  will  melt.  When  it  is  in 
this  (late,  pour  it  out  upon  a  hot  brafs  Plate,  and  whilft  the  Matter  continues 
very  foft,  make  it  fmooth,  and  cut  it  into  fuch  pieces  as  are  fit  for  chirurgical 
ufes.  Let  thefe  be  immediately  put  into  a  very  dry,  hot,  ftrong,  glafs  Bottle, 
by  the  Fire  fide,  and  inftantly  flop  it  with  a  choice  dry  Cork  :  Let  the  Mouth 
of  the  Bottle  be  then  dipp’d  into  melted  Pitch,  and  be  very  accurately  fecured, 
that  no  Moifture  may  poffibly  get  through  it,  which  is  attracted  by  the  Alcali 
prepared  in  this  manner  with  an  incredible  power,  nay,  even  through  Corks 
and  Bladders:  But  if  you  obferve  thefe  cautions,  it  may  be  kept  pure  for 
years.  When  you  want  to  take  a  bit  out  for  ufe,  it  muft  be  done  in  a  dry  hot 
Air,  or  near  a  good  Fire,  and  then  the  Bottle  muft  be  immediately  flopt  again 
as  before. 

USE. 

1.  HIS  Salt,  from  the  truly  igneous  vertue  of  the  Lime  attracted  into  the 
X  fixed  igneous  Alcali,  acquires  a  moft  acute  and  quick  corroding 
Power,  which  was  neither  in  the  Alcali  nor  the  Lime  when  they  were  fepa- 
rate.  The  Acrimony  of  it  exceeds  that  of  all  other  Salts  hitherto  known  :  For 
ii  you  cut  a  round  hole  in  a  flicking  Plaifler,  and  apply  this  to  the  human  Bo¬ 
dy,  and  then  put  a  bit  of  this  Salt  upon  the  Skin  in  the  vacuity,  and  cover  it 
over  with  another  Plaifler  that  it  fhan’t  fall  off,  it  will  in  a  very  fhort  time 
confume  the  Skin,  and  the  Membrana  adipofa ,  and  hence  is  valued  by  the  Sur¬ 
geons,  for  what  they  call  their  Potential  Cautery,  above  all  others. 

2.  If  almoft  any  parts  of  Animals  are  thrown  into  a  frefh  Lixivium  of  this 
Salt  whilft  it  is  boiling,  they  will  in  a  fhort  time  be  converted  into  a  liquid 
Matter,  as  will  like  wife  moft  vegetable  Subftances,  and  the  fulphurs  of  Fof- 
fils.  A  poor  Man  unfortunately  falling  into  a  boiling  Copper  of  fuch  a  hixi- 
vium ,  had  his  Clothes,  and  all  the  foft  parts  of  his  Body  confumed,  fo  that 
there  was  found  nothing  of  him  left  but  his  Bones.  Hence  this  Lixivium  is  of 
incomparable  fcrvice,  where  rhe  parts  are  gangrenous  to  a  great  depth,  and 
almoft  fphacelated,  as  it  difpofes  them  to  a  happy  feparation  ;  but  it  requires 
the  prudent  application  of  a  skilful  Surgeon. 

3.  This  Salt  melts  with  a  pretty  moderate  Fire,  and  then  it  runs  like  Wax. 
By  this  eafy  fufion,  therefore,  it  is  capable,  without  the  affiftance  of  an  in- 
tenfe  Fire,  of  diftblving  a  great  many  Bodies,  that  otherwife  are  not  dififolved 
without  difficulty,  as  Gum  Myrrh,  Sandarach,  and  others.  The  ancient 
Chemifts  wrote  a  great  deal  about  the  Art  of  making  Alcali’s  melt  in  the 
Fire  like  {Cera)  Wax,  and  hence  they  called  the  Operation  Inceration.  Might 
they  not  poffibly  mean  the  Procefs  we  have  juft  defcribed  ?  Certainly  the 
Salt  produced  by  it  has  this  property. 

4.  If  Lime  is  firft:  (lack’d,  or  extinguifhed  either  in  the  Air,  or  with  Wa¬ 
ter,  as  almoft  all  old  Lime  is,  or  is  converted  into  a  fine  Powder,  then  if  it  is 
thus  managed  with  a  fixed  Alcali,  it  will  not  produce  this  acrid  kind  ol  Salt  : 

G  2  Nay, 
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Nay,  and  this  Salt,  when  it  is  once  melted  in  the  Air,  or  is  kept  by  a  good 
while  not  carefully  ftopt,  lofes  this  fingular  Vertue;  and  thermit  depofites  a  large 
quantity  of  inactive,  ftoney  Reeces ,  which  did  not  appear  before.  Hence, 
therefore,  we  learn,  that  Fire  communicates  to  inert  Stone,  and  Shells  of  Fifh, 
an  Acrimony  that  is  not  eafily  procurable  in  any  other  manner.  When  a  native, 
vegetable  Salt,  therefore,  from  a  neutral,  foft,  faponaceous  one,  is  converted 
into  a  fixed  Alcali,  does  it  not  acquire  this  Acrimony  from  the  Fire? 

5.  The  Salt  thus  prepared  obtains  this  fingular  property,  that  it  becomes 
vaftly  difpofed  to  a  union  with  the  exprefs’d  and  diftill’d  Oils  both  of  Vege¬ 
tables,  and  Animals,  and  thus  to  form  a  Soap.  And  this  feems  to  arife  from 
its  being  rendered  fo  exceeding  penetrating,  that  it  becomes  capable  of  intimate¬ 
ly  dividing  thefe  Oils,  and  uniting  with  them,  which  without  the  Affiftance  of 
this  fharp  Lime  can  fcarcely  be  effected  conveniently.  Nor  without  the 
Lime  would  the  Alcali  run  fo  eafily  in  the  Fire ;  for  that  melts  with  a  great 
deal  of  difficulty. 

6.  And  here  terminates  the  Power  of  the  Chemical  Art  upon  fixed  alca- 
line  Salts,  which  cannot,  as  far  as  I  am  acquainted  with  them,  be  carried  to  any 
greater  perfection*  Let  us  therefore  to  thefe  Demonllrations  fubjoin  a  few 
Corollaries. 

COROLLAR  I  E  S. 

1.T7IXED  vegetable  Salts  are  produced  only  by  Fire,  from  Vegetables 

]0  that  are  fit  for  this  purpofe.  Some  Plants,  when  they  are  burnt,  fcarce¬ 
ly  yield  any  of  this  Salt;  And  even  thofe  that  are  naturally  difpofed  to  do  it, 
if  they  are  expofed  a  great  while  to  the  Air,  and  are  alternately  dried,  and 
moiftened  for  a  confiderable  number  of  times,  lofe  at  laftall  that  Matter,  which 
in  burning  wou’d  have  produced  an  alcaline  Salt,  and  therefore,  if  they  are 
then  burnt  they  yield  none  at  all;  For  the  Air,  whilft  it affeCts  Vegetables 
by  its  warmth  and  moifture,  afts  upon  the  Matter  of  the  fecond  Procefs,  and 
carries  it  up  into  the  Atmofphere,  and  thus  evidently  makes  it  appear,  that 
that  part,  which  the  Fire  thus  fixes  into  an  alcaline  Salt,  was  fpontaneoufiy 
volatile* 

2.  Fixed  alcaline  vegetable  Salts  are  generated  only  by  Fire,  whil’ft  it  actual¬ 
ly  confumes  Plants,  that  are  difpofed  for  this  Operation:  For  in  the  matter  of 
the  fecond  Procefs  there  is  never  difcovered  any  fuch  Salt;  nor  does  ever  any 
appear  in  the  feventh:  But  it  is  folely  and  purely  the  effeCt  of  a  burning  Fire. 
And  here  we  obferve,  that  according  to  the  degree  of  it,  and  the  different 
length  of  time  it  is  applied,  the  Salt  becomes  ftronger,  more  fixed,  and  more 
alcalious.  I  confefs,  indeed,  that  in  Muftard  Seed  there  naturally  exifts  fome* 
what  alcaline,  as  appears  by  its  effervefcence  with  Acids ;  but  this  is  volatile, 
and  vanifhes  when  the  Muftard  Seed  comes  to  be  burnt.  In  order,  now,  to 
a  demonftration  of  thefe  two  Corollaries,  it  was  neceflary  to  go  through,  in 
order,  all  the  preceding  Procefles and  thus  at  length  it  evidently  appears,  that 
this  fixed  Alcali  is  a  creature  of  the  Fire. 

3.  A  fixed  alcaline  Salt,  therefore,  is  not  a  native,  vegetable  Salt.  A  native 
Salt,  I  call  that  which  by  the  particular  nature  of  any  Plant  is  generated  from, 
the  common  nutricious  Juices  of  the  Earth,.,  and  which  of  confequence  will  always 

remain. 
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remain  in  it  fo  long,  as  it  is  left  to  itfelf,  and  has  no  violence  offer’d  to  its 
natural  Difpofition  :  But  this  is  deftroyed  by  the  Fire,  and  is  converted  into 
fomething  of  a  quite  different  Nature.  Does  not  the  larger  Garden  Sorrel  abound 
with  a  native  acid  Salt  ?  This  the  leventh  Procefs  fufficiently  evinced  •,  and  yet 
if  you  burn  even  this  in  an  open  flaming  Fire,  you  will  have  a  fixed  Alcali 
from  it,  though  before  it  evidently  contained  an  Acid.  This  Alcali,  therefore, 
is  not  native  to  Plants,  but  is  changed  by  the  Fire  from  a  Non-alcali  to  an 
Alcali. 

4.  Hence  we  underfiand  then  what  an  alcalefcent  Vegetable  properly  is: 
For  by  this  name  are  meant,  firfl,  fuch  as  contain  a  Juice  that  abounds  with  an 
Acrid,  and  almod  alcalious  Halitus  or  Vapour,  but  which,  at  the  fame  time, 
is  always  volatile  •,  as  we  fee  in  Garlick,  Onions,  and  others :  Secondly, 
thofe  that  by  their  acrimonious  Stimulus ,  increafe  the  circulation  of  our  Hu¬ 
mours  through  their  Veffels,  and  by  this  means  caufe  our  native  Salts  to  dege¬ 
nerate  towards  an  alcaline  difpofition  :  Hence  the  warmeft  aromatics,  though 
they  are  not  alcalious  in  themfelves,  yet  occafion  the  Salts  in  the  human  Body 
to  incline  that  way  :  And,  thirdly,  thofe  from  which  the  Fire  will  produce  a 
great  quantity  of  a  fixed  alcaline  Salt. 

5.  Betwixt  the  native  vegetable  Salt,  therefore,  of  the  feventh  Procefs,  and 
the  moft  acrid,  alcaline,  fixed  one  of  the  twelfth,  there  are  a  great  number  of 
Species  of  fixed  Salts,  all  which,  as  they  differ  in  their  phyfical  affion,  andcon- 
fequently  in  their  internal  nature,  ought  to  be  properly  diftinguifhed  from  one 
another.  Let  us  take,  for  inftance,  the  bed  Rhenijh  Tartar  r  This  is  the  native 
Salt  of  the  Wine,  perfectly  acid,  and  in  fome  meafure  fharp ;  and  hence  in 
alcalefcent,  bilious,  putrid  Diftempers  it  is  of  excellent  fervice.  If  this  is  di- 
Itilled  in  a  glafs  Retort,  with  a  gentle  Fire,  it  yields  a  fmall  quantity  of  an 
aqueous,  acidifh,  light  Liquor,  which  affwages  third.  When  this  is  drawn  off, 
the  Body  that  remains  in  the  Retort  begins  already  to  be  alcalefcent,  and  if  a 
Perfon  takes  a  proper  quantity  of  it,  it  will  make  him  hot  and  droughthy.  If 
you  then  urge  the  remainder  with  a  Fire  a  final!  matter  dronger,  there  will  arife 
a  fragrant,  penetrating,  bitter,  heating  Oil,  of  a  golden  colour ;  and  this  be¬ 
ing  feparated,  the  remaining  Mafs  will  appear  black,  will  be  more  alcalious  than 
it  was  before,  will  heat  the  Body  more,  create  a  greater  Third,  and  being  boiled 
with  Spirit  of  Wine,  will  yield  a  noble,  aperient,  detergent,  diuretic,  anti-hy- 
dropical  Medicine.  If  you  dill  go  on  to  increafe  your  Fire,  you  will  have  a- 
rhicker,  tenacious,  fetid,  bitter  Oil,  and  at  the  bottom  of  the  Retort  there  will; 
be  left  a  very  black  Coal,  which  will  be  much  more  alcalious  than  the  for¬ 
mer  :  And  if  this  is  then  taken  out  and  put  into  a  Crucible,  and  expofed  to- 
the  mod  intenfe  Fire  it  will  at  lad  produce  a  fix’d  alcaline  Salt,  which,  accords 
ing  to  the  drength  and  duration  of  the  applied  Heat,  will  be  continually  changed 
in  all  its  properties,  becoming  condantly  more  and  more  acrid,  as  the  adtiorr 
of  the  Fire  upon  it  is  longer  continued,  and  more  intenfe.  Here,  therefore*, 
we  fee  a  Salt  in  its  native  date,  truly  acid,  but  after  it  has  paffed  through  va¬ 
rious  changes  at  lad  extremely  alcalious. 

6.  There  feems  now  to  be  three  caufes,  in  particular,  that  produce  a  differ¬ 
ence  in  thefe  Alcali’s:  For,  in  the  fird  place,  this  appears  to  depend  upon  the: 
quantity  of  the  combudible  Oil,  that  dill  adheres  to  the  faline  Matter;  for  the- 
gt  eater  this  is,  the  lefs  acrid  wiiLthe  Alcali  be  in  proportion  and  the  contrary. 

r  But 
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Bat  in  the  fecond  place,  this  arifes  like w ife  from  the  artificial  combination  of 
this  Oil  with  the  Alcali ;  for  if  the  Plant  is  only  uftulated  with  a  flow  fmothering 
Fire,  according  to  the  ninth  Procefs,  it  will  yield  a  greater  quantity  of  Salt, 
but  lefs  acrid,  and  alcalious  •,  but  if  it  is  once  expofed  to  a  ftrong  open  Fire,  it 
will  produce  lefs,  but  the  Acrimony  will  be  greater.  And  in  the  third  place, 
the  proper  a&ion  of  the  Fire  itftlf  feems  to  add  fomething  of  an  igneous 
quality  to  the  Alcali,  whether  this  arifes  from  the  fixation  and  accretion  of 
the  very  fubftance  of  the  Fire  itfelf  to  the  Salt,  or  only  from  a  power  it  pof- 
fefles  of  altering  it  in  this  manner;  as  I  juft  now  explained  in  this  Procefs. 
This  certainly  is  indifputably  certain,  that  the  longer  Lime  is  burnt,  and  the 
intenfer  the  Fire  is  that  is  made  ufe  of  in  the  Operation,  the  more  Pleat,  or 
which  is  the  fame  thing,  the  more  true  Fire  it  will  excite  in  cold  Water. 
Nay,  and  even  fixed  Alcali’s  themfelves  will  generate  more  Heat  in  cold 
Water,  as  they  have  been  expofed  to  a  greater  Torture  of  the  Fire.  But  in 
the  fourth  place  too,  perhaps  we  may  here  add  the  original  feminal  property 
of  Plants,  which  is  not  very  eafily  deftroyed.  One  Plant  (hall  yield  a  great 
deal  of  fixed  Salt;  another,  nothing  at  all  ;  not  that  this  laft  naturally  con¬ 
tained  lefs  Salt  than  the  former,  but  becaufe  it  was  of  fuch  a  nature,  that  it 
wou’d  not  bear  to  be  fixed,  by  the  Oil,  or  Earth,  or  both  together? 

7.  From  what  has  been  faid  then  we  underftand  the  origin  of  alcaline  Salts 
in  Animals,  fo  far  as  they  regard  the  matter  of  their  Food,  Drink,  and  the 
common  Air  they  breath  in.  For  Animals  that  live  folely  upon  Vegetables 
and  Water,  take  into  their  Bodies  the  very  Matter,  from  which  the  alcalious 
Salts  we  have  been  defcribing  are  produced  ;  though  no  body  indeed  cou’d 
naturally  fufpedl,  that  fuch  an  infipid  Body  as  foft,  moift  Grals,  fhou’d,  only 
by  being  burnt,  yield  an  acrid,  igneous  Alcali:  Or  who  can  poflibly  difcover 
any  thing  oP  this  kind  in  Ale  or  Wine?  and  yet  Experience  abundantly  de- 
monftrates,  that  an  Alcali  may  be  produced  from  them.  The  Action  now  of 
the  Animal  Body  brings  this  latent  matter  to  light,  and  makes  it  manifeft.  A 
Child  that  is  fed  with  nothing  but  fweet  Milk,  which  does  not  difcover  the 
leaft  degree  of  faltnefs  in  it,  makes  conftantly  a  fait,  acrid  Water,  not  by  ac¬ 
tually  generating  any  Salt,  but  by  letting  that  at  liberty,  which  before  lay  conceal¬ 
ed  ;  and  the  Urine  of  a  Bullock,  living  only  upon  Vegetables,  is  found  to  be  ex¬ 
ceeding  fait,  for  the  very  fame  reafon.  How  this  Salt,  however,  comes  to  be 
■volatile  in  Animals,  will  appear  hereafter,  when  we  come  to  treat  of  Animal 
Salts. 

PROCESS  XIV. 

An  acrid ,  fix'd,  vegetable  Alcali  yields  a  bitter ,  chryjlalline ,  hard,  fix'd  Salt , 

that  is  fubvitrefcent ,  and  not  alcalious. 

APPARATUS. 

O  F  the  beft  Pot-afhes  I  take  6  Pounds,  and  putting  them  into  a  clean 
glafs  Veflel,  pour  upon  them  20  Pints  of  cold  Rain-water,  and  then 
ftir  them  well  about  with  a  flick,  and  in  this  condition  fet  them  by.  When 
the  Parts  that  will  not  diiTolve  haye  fettled  for  a  lufficient  time,  I  gtntly  pour 

off 
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off  the  clear  Lixivium,  and  together  with  the  Faces,  there  will  be  found  at  the 
bottom  a  great  number  of  very  fmall  Mafles,  of  a  grey  Colour,  and  bitter  Tafte, 
that  have  almoft  thehardnefs  and  brittlenefs  of  Glafs,  and  in  which  one  can  dif- 
cover  nothing  of  an  Alcali:  And  this  is  the  manner  of  preparing  this  Salt.  But 
I’ll  make  the  fame  here  in  a  neater  manner  before  you.  I  take  then  6  pounds 
of  the  belt  Pot-a(hes,  and  diflolve  them  in  a  brafs  Kettle,  by  boiling  them  with 
four  times  their  weight  of  Water.  This  Lixivium,  whilft  it  is  boiling  hot,  I 
ftrain  through  a  linnen  Bag  that  it  may  be  nicely  depurated  whilft  it  is  in  this 
degree  of  Heat,  and  in  this  condition,  put  it  into  a  hot,  damp,  clean  glafs 
Vefiel,  and  fo  leave  it.  In  a  fhort  time  then,  an  opakifh  Cruft,  of  a  brownilh 
grey  Colour,  begins  to  fix  itfelf  to  the  bottom  and  fides  of  the  Vefiel,  which 
increafes,  and  grows  thicker  continually  :  When  the  Lixivium  has  flood  thus 
for  fome  time,  nor  does  depofite  any  more  of  this  Salt,  I  very  gently  pour  off 
all  the  pure  Liquor  that  fwims  at  top,  and  at  the  bottom  there  remains  a  Salt, 
like  that  procured  by  the  former  method,  but  purer,  and  in  a  greater  quanti¬ 
ty.  as  you  yourfelves  are  witnefies.  If  I  take  now  the  Lixivium  thus  freed  from 
this  Salt,  and  infpiflfate  it  a  little,  and  fet  it  by,  it  will  yield  perhaps  a  fmall 
matter  of  the  fame  kind  of  Salt,  but  it  afterwards  will  produce  no  more,  fo 
that  there  is  but  a  certain  limited  quantity  of  this  Salt  in  the  Alcali. 

If  the  Salt  feparated  in  this  manner,  is  (hook  with  cold  Rain-water,  ic  will 
not  bediffolved  by  it,  but  then  the  Alcali  that  adheres  to  it,  will  be  thorough¬ 
ly  wafh’d  away,  fo  that  by  this  means  it  will  become  perfectly  pure*,  andifyou- 
then  gently  dry  it,  it  will  be  fimple,  and  may  be  preferved  fo,  under  what 
title  you  pleafe. 

The  NATURE  and  USE  of  this  SALT. 

i.rOME  Perfons  well  {kill’d  in  the  Chemical  Art,  formerly  afierted,  that 
a  proper  fix’d  alcaline  Salt  can  fcarcely  be  reduc’d  to  chryftalline  Glebes  5 
and  this  aftertion  has  a  good  deal  of  truth  in  it.  When  the  more  modern 
Chemifts,  therefore,  have  fhewn  the  Salt  thus  feparated  from  an  Alcali,  as  an 
alcaline  Salt,  they  have  not  diftinguifh’d  fo  carefully  as  they  ought  to  have 
done  *,  and  indeed,  when  an  Alcali  is  well  freed  from  this  Salt,  it  is  difficult  to 
form  it  into  Chryftals,  tho’  it  is  poffible,  however,  to  do  it. 

2.  This  Salt  never  ipontaneoufly  difiblves  in  the  Air.  In  cold  Water  it  does 
not  melt  very  eafily.  In  hot  Water,  and  a  good  quantity  of  it,  it  will  at  laft 
be  diffolv’d,  but  as  foon  as  ever  the  Water  grows  cold  again,  it  hardens  into 
little  Glebes.  It  is  hard,  and  brittle,  and  may  be  reduced  to  a  fine  kind  of 
mealy  Powder,  which  will  continue  dry.  It  has  an  exceeding  bitter  Tafte, 
which  remains  in  the  Mouth  for  a  confiderable  time.  In  the  Fire  it  crackles, 
and  flies  about  pretty  violently.  It  is  neither  acid,  nor  alcalious,  nor  indeed, 
like  any  other  Salt  that  we  are  hitherto  acquainted  with,  but  a  perfeCl  new  one. 

It  feems,  however,  to  come  neareft  in  nature  to  that  Salt  which  is  thrown  up 
in  making  of  Glafs,  and  being  colleded  at  top,  goes  by  the  name  of  the  Gall' 
of  Glafs.  Does  the  Fire  now,  whilft  it  is  producing  the  Alcali  from  Vegeta¬ 
bles,  generate  this  Salt  with  it  likewife?  And  does  the  Fire,  when  it  combines 
together  the  Alcali,  and  the  Calx  of  Flints  in  the  production  of  Glafs,  feparate 
again  this  Salt,  and  throw  it  upwards?  Certainly  this  does  not  feem  improbable. 

And 
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And  hence  we  may  in  fome  meafure  underftand  why  no  fuch  Salt  is  procured 
from  the  Alcali  of  Tartar  ;  for  Tartar  is  generated  in  exceeding  fine  Particles, 
from  a  fubtil  fermented  Liquor.  A  farther  application  of  this  Salt  to  various 
Bodies  in  different  degrees  of  Heat,  will  difcover  the  other  properties  of  it, 
which  as  yet  lie  concealed. 

3.  A  fix’d  Alcali,  when  it  is  perfectly  freed  from  this  Salt,  differs  intirely 
from  the  fame  when  united  with  it.  Whenever,  therefore,  I  want  to  make 
any  Experiments  with  a  pure  Alcali,  I  always  take  care  firft  to  feparate  this 
from  it  j  otherwife  it  often  deftroyg  the  true  alcaline  vertue,  or  renders  it  lefs 
efficacious. 

process  xv. 

A  common  dijlill’d  JVater  from  green  Rofemary  y  per  Veficam. 

A  P  P  A  RA  T  U  S. 

i.  TjAving  in  our  five  firft  Proceffes  feen  what  parts  thofe  are  which  remain 

X  1  in  Plants,  after  they  have  been  expofed  to  as  great  a  degree  of  Heat  as  can 
be  communicated  to  them  by  the  mediation  of  Water,  we  muft  now  examine 
what  part  that  is  which  evaporates  from  the  Plant  whilft  the  Water  is  boiling, 
and  is  diffipated  into  the  Air  ;  for  thus  ffiall  we  proceed  moft  methodically. 
And  this  will  be  beft  effected  by  clofely  fitting  on  an  Alembic  to  a  Still,  which 
by  this  means  will  colleCt  all  the  exhaling  Vapour,  condenfe  it,  and  difeharge 
it  into  the  Receiver. 

2.  In  the  Proceffes  32,  33,  34,  35,  36,  55,  86,  it  will  hereafter  appear, 
what  volatile  parts  maybe  feparated  from  Vegetables  by  a  degree  of  Heat,  be¬ 
ginning  from  that  of  boiling  Water,  and  increafing  to  the  greateft  almoft  that 
the  Veffels  are  able  to  bear  without  melting  j  but,  now,  if  we  wou’d  avoid  con- 
fufion,  we  muft  colled  ail  that  which  will  exhale  from  a  frefh  Plant,  with  all 
the  degrees  of  Heat,  from  the  natural  one  in  Summer,  to  that  of  boiling  Wa¬ 
ter.  And  here,  again,  we  muft  make  ufe  of  the  fame  Herb  Rofemary,  that, 
by  this  means,  we  may  be  able  to  compare  the  production  of  this  Procefs, 
with  the  different  parts  procured  from  it  by  the  preceding. 

3.  Inftead  of  Rofemary,  however,  you  may  iubftitute  any  of  the  Vegetables 
mentioned,  as  proper  for  the  firft  Procefs,  which  diftinguiffi  themfelves  parti¬ 
cularly  by  their  Smell  and  Tafte,  as  will  appear  by  examining  thofe  few  of 
which  I  have  there  given  you  a  lift  :  In  which  we  fee  by  the  former  Proceffes, 
there  is  contained  an  oily  inflammable  Matter,  and  a  faline  one  that  will  bear 
to  be  fixed  ;  as  alfo  an  oily  faponaceous  one  arifing  from  the  combination  of 
thefe  two  together. 

4.  The  Plants,  defigned  for  this  Operation,  fhould  be  gathered  at  that  time 
of  their  growth,  when  they  are  juft  come  to  maturity,  and  the  Plant  is  juft 
difpofed  to  put  forth  its  Flowers,  and  yield  its  Fruit,  before  either  the  Seeds 
or  Flowers  are  perfeCl  *,  for  that  vertue  of  Plants  which  we  ftek  in  their  Wa¬ 
ter*  is  often  found  to  be  rendered  effete,  when  they  have  produced  their  Fruit, 
alanguidnefs,  and  difpofition  to  wither  frequently  fucceeding.  The  Morning 
too  is  particularly  proper  for  gathering  thele  Plants,  as  the  volatile  Particles 
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collc£ted  by  the  cold  of  the  Night,  and  entangled  by  the  vifcidity  of  the  Dew, 
are  not  then  diflipated  by  the  Heat  of  the  Sun.  Thefe  cautions,  we  mean, 
fhould  be  obferved  when  the  vertue  of  the  diftilled  Water  refides  in  the  Leaves 
of  the  Plant,  as  in  Mint,  Marjoram,  Penny-royal,  Rue,  and  a  great  many 
others. 

5.  But  the  cafe  is  otherwife,  when  there  is  an  aromatic  vertue  in  the  Flowers, 
and  in  no  other  part  of  the  Vegetable,  of  which  the  Role,  Lily,  Lilies  of  the 
Valley,  and  many  more  are  inftances ;  for^then  we  chufe  the  flowering  parts, 
when  they  diffufe  the  moft  fragrant  Scent.  Let  the  Flowers,  therefore,  defign- 
ed  for  this  Procefs,  be  gathered  when  they  are  almoft  full  blown,  but  not  at 
all  withered,  and  in  the  Morning  whilfl:  the  Dew  is  ftill  upon  them.  Some¬ 
times  too  the  Seeds  of  Vegetables  are  preferable  to  all  the  other  parts  of  them, 
as  we  fee  in  the  Caraway,  Anife,  and  Cummin,  and  others,  where  the  Flowers 
and  Herb  are  inactive,  whilfl:  the  Seed  contains  a  Angular  vertue  difcovering 
itfelf  by  its  fragrant  Scent,  and  warm  pungent  Tafte.  Thefe  Seeds,  now, 
feem  to  poflefs  this  in  its  greateft  perfection,  juft  when  they  are  come  to  be 
thoroughly  ripe,  at  which  time,  therefore,  they  ought  to  be  gathered.  Nor 
muftweomit  taking  notice,  that  the  moft  excellent  qualities  of  fome  Vegeta¬ 
bles  refide  folely  in  the  Root,  witnefs  the  Caryophyllata ,  or  Avens,  and  Orpine, 
whofe  Root  has  the  Smell  of  a  Rofe.  Thefe  Roots,  therefore,  when  they  are 
defign’d  for  {tilling,  fhou’d  be  dug  up  at  that  time  of  the  year,  when  their  ver¬ 
tue  is  greateft,  which  is  generally  when  they  are  juft  going  to  put  out  Leaves  ; 
and  thefe  too  fhould  be  taken  up  in  the  Morning.  If  the  properties  we  want 
refide  particularly  in  the  Bark,  or  the  Wood,  then  of  courfe  we  chufe  thofe  for 
our  purpofe. 

6.  With  fuch  a  Plant,  either  pounded  or  cut,  as  is  moft  proper,  fill  a  Still 
two  thirds  full,  taking  care  not  to  fqueeze  it  down  hard.  Pour  upon  it  as 
much  Rain-water,  as,  together  with  the  Herb,  will  fill  the  Still  to  the  fame 
height,  viz.  two  thirds.  Let  an  Alembic  or  Head  be  then  fixed  clofe  on  the 
Still,  fo  that  none  of  the  Vapour  fliall  be  able  to  efcape,  which,  as  the  Work¬ 
men  contrive  them,  is  done  very  eafily ;  and  let  the  Beak  of  the  Alembic 
where  it  goes  into  the  Worm  be  luted  with  Linfeed-flower  work’d  with  Water 
into  a  very  ftiff  Pafte,  taking  care  at  the  fame  time,  that  the  Worm  is  well 
clean’d,  by  pouring  boiling  Water  through  it,  that  it  may  not  taint  your  di- 
ftill’d  Water.  To  the  lower  extremity  of  the  Worm,  then,  apply  a  Receiver, 
and  thus  none  of  the  Vapour  exhaling  during  the  boiling  will  be  loft,  but  being 
cool’d  and  condenfed  in  the  Worm,  which  is  fix’d  in  a  Tub  of  cold  Water, 
will  be  all  collected  in  the  Receiver,  in  form  of  a  Liquor,  efpecially  if  you 
take  care  now  and  then  to  put  fome  cold  Water  into  the  refrigeratory,  which 
will  grow  otherwife  hot  in  the  diftillation. 

7.  Every  thing  being  thus  prepared,  digeft  with  a  gentle  Heal  of  150  de¬ 
grees  for  the  fpace  of  four  and  twenty  hours  :  Then  increafe  your  Fire  till  the 
Water  and  Herbs  in  the  Still  boil  foftly.  This  may  be  known  from  a  kind 
of  hizzing  noife  one  may  hear  from  the  burfting  of  the  bubbles  form’d  by 
the  boiling  *,  from  the  end  of  the  Beak  of  the  Alembic,  or  the  beginning  of  the 
Worm’s  being  fo  hot  that  one  can’t  bear  ones  Hand  upon  it  •,  from  the  Water 
in  the  Refrigeratory’s  beginning  to  fmoke  with  the  Heat  of  the  Worm ;  or 
laftly,  from  the  drops  following  one  another  fo  faft  into  the  Receiver,  that 
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there  is  almoft  one  continued  little  ft  ream.  6y  all  thefe  figns,  then,  you  may 
know  when  you  have  got  the  degree  of  Heat  you  want,  which,  being  lefs 
than  what  will  make  the  Decodtion  boil  gently,  you  will  not  be  able  to  raife 
thofe  vermes  you  are  in  purfuit  of.  And  on  the  other  hand,  if  your  Fire  is  too 
ftrong,  the  boiling  Matter  will  be  forced  up  into  the  Alembic  and  its  Beak, 
and  thus  will  fpoil  the  diftill’d  Water  •,  and  befides  the  Herbs  likewife  being  car¬ 
ried  up  with  the  Water,  will  pafs  into  the  Cavity  of  the  Worm,  and  flop  it 
up,  and  fpoil  it.  For  this  reafon,  therefore,  I  ufually  fallen  a  piece  of  thin 
loofe  Cloth  upon  the  Mouth  of  the  Alembic  where  ic  goes  into  the  Worm,  that 
if  the  Fire  fhould  happen  to  be  fo  ftrong  as  to  make  the  Herbs  rife  thither,  they 
may  be  prevented  Hopping  up  the  Worm.  But  even  then,  there  fometimes 
follows  a  greater  inconvenience,  for  the  Herbs  by  this  means  being  colledled  in 
the  Beak  of  the  Alembic,  ftop  the  paflage  of  the  Water  and  Vapour  into  the 
Worm,  which  being  by  the  Fire  rarified  in  the  Alembic,  fometimes  throws  it  off 
with  a  vaft  impetus ,  and  pours  out  a  fcalding  Steam,  which  if  it  is  at  once  re¬ 
ceived  into  the  Face,  Eyes,  or  Lungs,  may  do  a  vaft  deal  of  datrnge,  nay, 
may  prove  inllantly  fatal.  Every  Perfon,  therefore,  ought  to  be  very  cautious 
the  firft  time  he  performs  this  Operation.  And  here  let  him  obferve,  that  the 
more  oily,  vifcid,  gummy,  and  relinous  the  Herb  is,  the  more  Spume  of  con¬ 
sequence  will  be  generated  in  the  boiling,  and  hence  the  danger  of  this  acci¬ 
dent  will  be  proportionably  greater. 

8.  The  degree  of  Heat  then  being  by  the  figns  abovementioned  very  care¬ 
fully  obferv’d,  it  mull  be  kept  up  fo  long  as  the  Water  that  diftills  into  the 
Receiver,  is  white,  thick,  odorous,  fapid,  frothy,  and  turbid  •,  for  this  mud 
by  all  means  be  kept  feparate  from  that  which  follows.  For  this  reafon,  the 
Operator  muft  often  change  his  Receiver,  that  he  may  be  fure  when  this  firft 
Water  ceafes  to  come  over.  After  this  then  is  drawn  off,  you  have  another  Wa¬ 
ter,  which  is  pellucid  and  thin,  and  has  not  the  proper  Scent  of  the  Plant,  but 
generally  fmellsa  little  acidifh,  nor  the  natural  Tafte  of  the  Plant,  but  is  fome- 
what  upon  the  acid,  is  fcarce  frothy,  but  limpid,  except  that  is  rendered  in 
fome  meafure  impure,  by  little  white  kind  of  firings  and  flakes  that  fwim  about 
in  it:  And  if  the  whole  infide  of  the  Copper  Head  is  not  well  tinn’d,  this  laft 
Water,  by  its  acidity,  will  corrode  the  Copper,  and  by  this  means  will  be  taint¬ 
ed  by  it,  become  greenifh,  and  excite  naitfea‘si  and  vomiting,  and  thus  proves 
a  poifon  to  thofe  Perfons  that  make  life  of  it,  particularly  to  the  Infirm,  and 
Children,  whom  ic  will  work  both  upwards  and  downwards,  with  very  painful 
gripings.  If  fuch  an  accident,  therefore,  fhould  unfortunately  happen,  let  the 
Patient  drink  very  plentifully  of  Milk  fweeten’d  with  Honey,  or  fome  emollient. 
DecoClion. 

9.  The  firft  of  the  Waters,  which  we  juft  now  defcribed,  contains  in  particular, 
the  Oil  of  the  Plant,  and  Spiritus  Reffor,  and  always  at  the  fame  time  fomewhac 
faline,  which  in  mod  is  of  an  acidifh  nature,  but  in  the  acrid  antifcorbutic 
Plants,  of  a  volatile  alcaline  one  :  For  the  Fire,  whilft  it  boils  the  Herbs,  dif- 
folves,  and  attenuates  their  Oils,  reduces  them  to  their  fmalleft  particles,  and  with, 
the  a  Alliance  of  the  Water,  carries  them  up  together  with  all  thofe  parts  of 
the  Plant  which  aredifpofed  to  become  volatile  with  this  degree  of  Fire.  And 
if  your  Veflels  have  been  kept  accurately  clofe,  then  all  thefe  will  be  united 
together,  and  be  difeharged  into  the  Receiver,  without  any  diflipation  or  lofs, 
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or  much  alteration.  This  certainly  is  the  cafe,  if  we  can  at  all  truft  our  Senfes ; 
for  the  proper  Smell,  Tafte,  and  fingular  vertues  of  the  volatile  parts  of  Plants, 
are  found  to  be  abundantly  contained  in  thefe  diftill’d  Waters.  If  the  Botanift, 
therefore,  would  give  us  a  true  account  of  the  vertues  of  any  Plants,  fo  far  as 
they  refide  in  that  part  of  them  that  becomes  volatile  by  boiling,  then  the  Che- 
mift  wou’d  be  able  to  exhibit  thofe  feparate  from  all  the  reft.  This ! Tournefort 
attempted  in  his  Treatife  Of  Plants  growing  about  Paris ;  Ray,  in  his,  Of  the 
Native  Plants  of  England ,  and  Dodonceus ,  in  his,  of  All  in  general ,  an  attempt 
perhaps  a  little  too  bold,  and  in  fome  places  but  indifferently  executed, 
efpecially  in  the  laft  Edition,  Ann.  1644.  at  Antwerp.  In  this  firft  diftill’d 
Water,  now,  of  Plants,  I  defignedly  cautioned  you,  that  we  have  nothing 
but  thofe  vertues  which  refide  in  fome  part,  that  will  become  volatile  in  this 
degree  of  Heat  :  For  the  proper  and  fingular  efficacy  of  Plants,  confifts  in  a 
mixture  of  all  their  Juices  together,  and  hence  will  depend  not  only  upon  this 
Water,  but  upon  this,  and  the  Liquor  that  remains  after  this  is  drawn  off’, 
mixed  together.  Thus  the  exprefs’d  Juice  of  freffi  Mint,  for  inftance,  befides 
the  diftill’d  Water,  contains  likewife  a  great  many  other  parts  that  are  perfect¬ 
ly  diftinct  from  it;  and  hence  the  vertues  of  the  diftill’d  Water,  and  native 
Juice  will  be  very  different  ;  which  is  worth  the  Phyfician’s  notice. 

10.  The  fecond  Water,  now,  wants  the  volatile  part  of  the  Plant  we  have 
been  treating  of,  and  at  the  fame  time  fcarce  carries  up  the  more  fix’d,  except 
that  it  contains  fomewhat  acidifh,  and  vapid.  If  after  this  is  drawn  off,  you 
put  frefh  Rain-water  upon  the  refiduutn  of  the  Herb,  and  boil  it  pretty  ftrongly, 
there  will  come  over  a  more  acid  Water,  but  which  will  contain  hardly  any 
thing  of  the  proper  vertue  of  the  Plant,  the  very  fame  acidity  riling  at  laft  from 
almoft  every  fort  of  ’em.  This  I  have  fo  evidently  found  to  be  true  by  Ex¬ 
periment,  that  I’ll  venture  to  fay,  that  the  anthelmintic  vertue,  which  fome  ve¬ 
ry  famous  Phyficians  have  obferv’d  in  fome  of  thefe  diftill’d  Waters,  was  owing 
to  the  Water’s  having,  by  its  acidity,  corroded  the  Copper,  and  thus  having 
acquir’d  a  power  thatdid  not  properly  belong  to  it.  In  the  mean  time,  however, 
we  learn  from  this  Operation,  that  there  is  an  acid  Salt  in  Plants,  which  may  be 
leparated  from  them,  and  render’d  volatile  in  215  degrees  of  Heat.  And  we 
learn  from  Experience,  that  this  Water  has  no  other  vertue  than  a  cooling  one, 
as  appears  by  making  ufe  of  a  glafs  Head  inftead  of  a  copper  one,  for  then  the 
Water  will  not  be  tainted. 

11.  This  is  the  belt  method  of  preparing  the  common  diftill’d  Waters  of  the 
Shops,  if  care  is  but  taken  not  to  mix  the  fecond  Water  with  the  firft,  for  then 
it  will  be  fpoil’d.  It  will  lofe  its  vertue  too,  with  keeping,  fcarce  holding 
very  good  for  a  year,  but  degenerating  in  the  manner  that  has  been  already 
mentioned. 


USE. 

1.  pROM  this  Operation  then,  we  learn,  what  parts  thofe  are  that  are  fe- 
parated  from  Vegetables  by  the  Heat  of  boiling  Water,  viz.  1.  The 
Water  of  the  firft  Procefs.  2.  The  volatile  Oil  of  the  Plant  with  its  inherent 
Spirit.  3.  AfalineAcid. 

2.  We  hence  underftand  farther  too,  what  remains  at  the  bottom  of  the  Scill 
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when  thefe  three  are  drawn  off,  viz.  the  Extradl  of  the  third  Procefs,  and  all 
the  Subfiances  produc’d  from  it  by  the  Proceffes,  4,  5,  6,  7,  p,  10, 
11,  12. 

3.  We  hence  fee,  likewife,  in  what  part  the  Smell  and  Tafle  of  the  Plant 
refide,  viz.  in  the  Water  of  the  firft  Procefs,  the  volatile  Oil  contained  in  this 
Water,  and  the  Spirit,  whofe  feat  is  in  this  Oil. 

4.  And  by  this  means,  we  eafily  perceive  what  it  is  that  exhales  from  Herbs, 
by  boiling,  either  when  they  are  defign’d  for  Food  or  Phyfic.  Thus, 
for  inftance,  if  Coftmary,  Chervil,  Baum,  or  Smallage  are  boiled  in  Broth, 
they  lofe  their  proper  Smell  and  Tafte,  and  the  vertues  that  depend  upon  them, 
and  retain  nothing  but  what  is  common,  and  not  very  grateful:  But  if  you  cut 
them  very  fmall,  and  put  them  in  when  the  Broth  is  ready  and  boiling  hot,  and 
then  flew  them  a  little  in  a  clofe  Veffel,  they  will  communicate  to  the  Broth 
their  proper  vertues.  That  fine  Spice  Cinnamon,  yields  a  very  grateful  Water, 
that  wonderfully  warms  and  enlivens,  which  being  drawn  off,  there  follows  an 
acid  one,  and  there  then  remains  only  a  refrigerating,  acid,  rough  Decodtion, 
which  one  wou’d  take  for  a  Decodlion  of  Oak. 

5.  Hence  it  evidently  appears,  that  vertues  diredlly  contrary  to  one  another, 
rife  from  the  fame  Vegetable,  by  the  very  fameadlion  of  the  Fire  ;  for  fo  long 
as  an  aromatic  Plant  gives  out  a  Water  that  is  milky,  this  attenuates  and  heats  ; 
whereas  the  clear  thin  one  that  comes  off  afterwards,  is  acid,  and  cooling. 

6.  And  laflly,  hence  we  fee  the  proper  method  of  diftillation ;  for  if  you 
defift,  as  foon  as  ever  this  white  Water  has  done  running,  you  will  have  a  good 
valuable  Liquor;  but  if  you  then,  out  of  greedinefs  to  have  a  greater  quantity. 
Hill  proceed,  you  will  mix  this  lafl  acid  Water  with  the  former,  and  by  this 
means  fpoil  it.  In  the  mean  time,  however,  let  me  caution  you,  that  the  di« 
Hill’d  Waters  of  Vegetables  that  have  but  little  Smell,  nor  any  of  this  warm 
aromatic  vertue,  may  neverthelefs  be  endued  with  qualities  that  are  very  effica¬ 
cious,  tho*  Perfons  generally  think  otherwife.  But  upon  this  head,  you  may 
confult  if  you  pleafe  what  we  took  notice  of  p.  11.  Nor  that  the  native 
properties  of  Plants  are  fomewhat  altered  by  boiling,  do  I  at  all  deny.  Thefe 
then  are  the  Ufes  of  this  Procefs.  The  Rofemary  that  remains  now  after  the 
Operation  is  over,  is  green,  and  retains  intirely  its  proper  figure,  but  is  de¬ 
priv’d  of  its  natural  Smell  and  Tafte. 

PROCESS  XVI. 

Common  diJiiWd  Rofemary- water,  dijiill'd  again  with  frejh  Rofemary ,  call'd 

Cohob  at  ion. 

APPARATUS, 

*•  TJ'R  OM  the  hft  Procefs  we  learn’d,  what  it  is  that  Fire  and  Water  are 

jT  able  to  feparate  from  Vegetables  in  clofe  Veffels,  and  what  they  leave 
behind  :  In  this  we  fhallfhew  you  a  method  of  opening  them  more  efficacioufly, 
and  managing  them  in  fuch  a  manner,  that  their  diftill’d  Waters  fhall  be 
nuch  more  impregnated  with  thofe  vertues  which  we  recommended  in  the 
forme  r. 


2.  To 
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2.  To  this  purpofe  we  take  all  the  Herbs  and  the  Liquor  that  remain  in  the 
Still  after  the  Water  is  drawn  off  by  the  former  Diftillation,  and  putting  them 
into  a  Cloth,  fqueezethem  very  dry,  that  we  may  have  all  the  Deco&ion  with¬ 
out  any  lofs.  With  this  then  we  mix  all  the  diftill’d  Water  prepar’d  by  the 
preceding  Proccfs,  and  put  them  again  into  the  Still,  with  as  much  more 
frefli  Herbs  as  were  ufed  in  the  firft  Operation  ;  and  then,  if  there  is  occafion, 
add  as  much  Water  as  is  necefliry  to  keep  the  proportion  there  afiign’d. 

3.  Let  this  Compofition  be  digefted  in  very  clofe  Veffels,  with  a  Heat  of 
150  degrees,  for  three  Days  and  Nights,  that  the  Plant  being  macerated  for  fo 
long  a  time  in  its  own  Liquor,  may  be  open’d,  refolv’d,  and  difpos’d  to  give 
out  its  proper  vertues  very  eafily  :  And  this  is  call’d  Digeftion  ;  which  if  it 
is  continued  for  this  fpace  of  time,  is  of  great  fervice,  but  if  it  is  protracted 
too  long,  induces  a  change  tending  towards  putrefaction. 

4.  The  Diftillation  muft  then  be  performed  in  the  fame  manner  as  the  former, 
except  thac  a  little  more  caution  is  neceflary,  and  you  muft  proceed  more  gent¬ 
ly  at  the  beginning;  for  the  Liquor  of  the  former  Herbs  is  now  thicker, 
and  therefore  produces  more  Air,  and  rifes  up  higher  when  it  comes  to  be  ex- 
pofed  to  the  Fire,  by  which  means  when  it  comes  to  boil,  it  more  eafily  runs 
over  into  the  Worm.  When  about  half  the  Water,  however,  that  is  to  be 
drawn  off  is  come  away,  you  may  then  prudently  make  your  Fire  ftronger. 

5.  If  the  Diftillation  is  carried  on,  according  to  the  cautions  given  before, 
fo  long  as  you  have  any  of  the  firfl:  Water  defcribed  in  the  laft  Procefs,  and 
you  then  defift,  this  Water  will  be  whiter,  thicker,  more  fcented,  fapid, 
frothy,  and  turbid,  than  the  former ;  and  it  will  then  be  able  to  retain  its  ver¬ 
tues,  which  are  ftronger  than  the  former,  for  a  longer  time.  And  hence  the 
vertues  proper  to  any  particular  Plant,  fo  far  as  they  reftde  in  this  volatile 
odorous  part,  are  procured  more  eflicacioufly  by  this  method,  than  the  pre¬ 
ceding:  And  the  DecoCtion  too  that  remains  after  this  fecond  Diftillation,  is 
much  ftronger  than  the  firft.  And  as  this  Operation  may  be  repeated  as  often 
as  you  pleafe,  you  may  thus  conftantly  procure  a  more  generous  Liquor  than  you 
had  before,  and  a  ftronger  refiduum  at  the  bottom,  by  which  means  one  may 
at  laft  obtain  a  very  choice  Water.  In  this  manner  I  diftill’d  fome  Baum  this  year 
1730,  fourteen  times,  that  I  might  learn  with  certainty  what  wou’d  be  the  conie- 
quence,  and  1  found  that  the  laft  Water  that  was  drawn  from  it,  had  an  exceeding 
fragrant  fweet  Smell  of  Baum,  and  a  very  grateful  Tafte,  fo  that  both  the 
Smell  and  Tafte  of  it  was  really  reviving.  Nor  was  this  at  ail  to  be  wonder¬ 
ed  at,  as  all  the  volatile  vertue  of  a  great  many  bafkets  of  Baum,  was  now 
colleded  within  the  compafs  of  one  Bottle,  whilft  the  other  infpiffated  part  that 
remained  at  the  bottom  of  the  Still,  which  was  of  a  rough,  pleafant  Tafte,. 
and  very  corroborating,  wou’d  only  fill  another.  By  mixing  together  there¬ 
fore  thefe  two  Liquors,  one  might  have  the  particular  vertues  of  a  very  large 
quantity  of  Herbs  in  a  very  fma  11  compafs.  This  Operation,  from  Coaptando 
perhaps,  is  by  the  Artifts  called  Cohobation.  By  this  method,  now,  not  on  ¬ 
ly  the  molt  valuable  diftill’d  Waters,  but  the  beft  medicinal  Extrads  are  pre¬ 
par’d  likewife,  from  a  proper  mixture  of  which  may  be  obtain’d  fuch  a  com¬ 
pendium  ofalmoft  the  intire  vertues  of  Plants,  as  is  fcarcely  imicable  in  any 
ocher  manner  :  For  theirnative  powers  are  not  much  alter’d  by  this  Operation, 
kfs  certainly  than  they  are  by  others,  1  am  fenfible,  indeed,  that  there  will  be 
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Tome  alterations  occafioned  by  the  long  boiling;  but  (till,  that  the  proper  Na¬ 
ture  and  Vertues  are  very  confiderably  retained,  the  Smell,  Tafie,  and  EffeCts 
1  u in cicntl  y  d e m o n ft r a te. 

6,  And  hence  we  are  certain,  that  aromatic  Vegetables,  whole  medicinal 
Vertues  are  particularly  fought  after,  and  refide  in  that  part  of  ’em  which 
becomes  volatile  in  boiling  Water,  I  fay,  we  are  certain,  that  chefe  Vegetables 
may  have  their  Vertues  fo  collected  together,  and  reduced  into  fo  lmall  a 
compafs,  as  to  become  much  more  efficacious  than  they  are  in  their  natural 
Hate.  Nor  are  there  here  any  known  limits,  but,  by  a  repetition  of  the  fame 
Operation,  their  powers  may  be  increafed  as  long  as  ever  the  Operator  pleafes: 
Which  is  certainly  a  valuable  Property  of  the  Chemical  Art.  Paraceljus  for¬ 
merly  averted,  that  he  had  difcover’d  by  Experiment,  that  there  was  a  pecu¬ 
liar  Vertue  redding  in  Baum,  called  by  him  the  virtus specific ata,  which,  ffiou’d 
it  infinuate  itfelf  into  the  Humours  of  the  Human  Body,  wou’d  in  the  de¬ 
cline  of  Life  reftore  them  to  a  youthful  Vigour,  and  by  this  means  radically 
extirpate  the  Gout  :  And  honed  Ifaac  Hollandus  promifed  as  great  things 
of  it.  Jf  what  thefe  Perfons  tell  us  therefore  is  true,  I  thought  I  cou’d 
collect  this  Vertue  belt,  and  render  it  moll  efficacious  in  the  Water  de- 
fcrib’d,  and  have  taken  of  it  myfelf  in  the  morning  falling,  with  excellent- 
fuccefs.  In  Hypochondriacal,  and  Plyderical  Diforders,  in  Chlorofes ,  and  Pal¬ 
pitations  of  the  Heart,  when  thefe  arife  rather  from  a  Perturbation  of  the 
Spirits,  than  from  a  collection  of  any  morbific  Matter,  certainly,  you  will 
i'carce  find  any  Medicine  of  equal  fervice,  though  it’s  true,  it’s  a  pretty  ex- 
penfive  one.  By  cohobating  fome  crilp  Mint,  three  or  four  times  I  procured 
from  it  a  balfamic,  penetrating  Liquor,  which,  in  (Lengthening  a  weak  Sto¬ 
mach,  in  cold,  vifcid,  mucous,  picuitous  Diforders  of  the  Stomach,  in  vomit¬ 
ings  arifing  from  this  caufe,  and  Lienteries,  proved  an  incomparable  Medicine, 
giving  fuch  fpeedy  relief,  as  nothing  exceeded  it.  Nor  can  I  enough  commend 
the  Water  that  I  prepared  in  this  manner,  from  Lemon-peels,  which  though 
taken  but  in  a  fmall  quantity,  by  the  fragrance  of  its  Smell,  and  penetrating 
fweetnefs  of  its  aromatic  Tade,  proved  of  excellent  fervice  in  Flatus's ,  Syn¬ 
cope  s^  Languors,  and  Palpitations  of  the  Heart.  Wormwood-water  likewife, 
prepared  from  the  gre.en  Herb  by  frequent  cohobation,  has  very  happily  fup- 
plied  the  defeCt  of  the  Bile,  affifled  the  languid  chylopoietic  Organs,  dedroy’d 
Worms,  and  difcharged  them  out  of  the  Body.  The  tops  of  Savine,  which 
I  here  cohobated  before  you,  yield  a  Water  too,  which  at  once  puts  all  the 
Nerves  in  motion,  with  fuch  an  impetus ,  as  is  fcarcely  credible.  And  hence,' 
for  affifling  the  expulfion  of  the  Fcetus ,  promoting  a  difcharge  by  the  ute¬ 
rine  and  hasmorrhoidal  VeiTels,  and  warming  the  Body,  it  is  an  excellent  Me¬ 
dicine,  if  it  is  but  given  at  a  proper  time.  And  as  to  the  Water  procured 
from  Rue,  by  the  fame  Operation,  can  I  fufficiently  extol  its  Vertues  ?  In 
Epileptical  and  Hyderical  Diforders,  expelling  of  Poifons,  and  promoting 
Sweat  and  Perfpiration,  is  there  any  thing  more  efficacious  ?  Not  to  mention 
the  Water  didiHed  in  this  manner  from  Juniper-berries,  and  the  Arbor  Vitce , 
which  do  fuch  fervice  in  Dropfies  ;  or  that  from  Camomile-flowers,  fo  bene¬ 
ficial  in  Tertians;  for  of  thefe  things  there  wou’d  be  no  end.  Many  of  thefe 
Waters  I  have  here  left  therefore  for  your  own  Examination.  From  what  has 
been  faid  then,  I  think  it  is  abundantly  evident,  which  is  the  true,  and  con- 
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fequently  the  beft  method  of  preparing  chemical  diftill’d  Waters.  There  are 
a  few  Rules,  however,  that  contain  fome  cautions,  by  the  knowledge  of  which, 
the  Operator  will  be  able  to  apply  thefe  two  inftances  of  Diftillation  and  Co- 
hobation,  given  in  general,  to  any  other  Vegetables  that  may  require  fome 
particular  management:  Thefe  therefore  I’ll  now  lay  before  you. 

1.  Aromatic,  balfamic,  oily,  refinous,  and  gummy-refinous  Plants,  thofe 
that  fmell  ftrong,  and  retain  their  fee nt  a  great  while,  fuch,  for  inftance,  as 
the  Arbor  Vita ,  the  Orange,  Hyffop,  Juniper,  Bay,  Marjoram,  Baum,  Mint, 
Origany,  the  Pine,  Penny-royal,  Rofemary,  and  Sage ;  fuch  as  thefe,  I  fay, 
being  gently  dried  in  the  fhade,  and  then  digefted  in  a  dole  Veffel  for  70 
hours,  in  a  Heat  of  150  degrees,  will,  if  they  are  then  diftilled  according  to 
Art,  yield  the  beft  Water. 

2.  But  when  you  want  to  draw  a  Water  from  Barks,  Wood,  Roots  and 
Seeds,  that  are  denfe,  heavy,  refinous,  hard,  or  tenacious,  thefe  mult  be  ma¬ 
cerated  in  a  fufficient  quantity  of  fait  Water,  for  three,  four,  or  more  Weeks, 
in  a  Heat  of  90  degrees,  and  in  very  clofe  Veffels,  that  by  this  means  their 
lubftance  may  be  opened  and  difpoled  to  an  eafier  diftillation.  And  in  this 
cafe  a  pretty  deal  of  Sea-Salt  is  added,  partly  to  open  them,  but  more  par¬ 
ticularly  to  preferve  them  from  putrefaction,  which,  in  fo  long  a  time,  and 
in  fuch  a  degree  of  Heat  as  the  Operation  requires,  wou’d  certainly  happen, 
and  intirely  deftroy  their  Smell,  Tafte,  and  Vertues.  In  this  manner,  for 
inftance,  mult  be  treated  Aloes-wood,  Rofe-wood,  Box,  Cedar,  Juniper,  and 
the  like. 

3.  Vegetables  that  diffufe  their  Scent  plentifully,  and  lofe  it  in  a  fhort  time, 
mult  be  gathered  in  a  proper  time,  and  be  diftilled  immediately,  without  being 
at  all  digefted.  Thus  Borrage,  Buglofs,  Jefiamy,  White  Lilies,  Lilies  of  the 
Valley,  the  Philadelphzis ,  Rofes,  Lime-fiowers,  and  the  like,  will  not  bear  heat, 
digeftion,  or  long  keeping.  And  there  are  fome  Woods  of  this  kind  1  ike  wife  *, 
for  Shavings  of  Safiafras,  if  you  boil  them  in  Water,  foon  lofe  their  Strength, 
Smell,  and  Tafte  ;  but  Guaiacum ,  by  being  boil’d  a  great  while,  makes  the 
Deception  better. 

4.  The  aftringent,  nutritive,  anti-alcaline,  anti-feptic,  confolidating,  demul¬ 
cent,  emollient,  mealy,  gelatinous,  refrigerating  and  ftyptic  Vertues  of  Plants 
can  never  in  this  manner  be  communicated  to  thefe  Waters,  but  muft  be 
fought  for  in  the  whole  Body  of  the  Plant,  or  in  fome  more  fixed  part  of 
it.  Pharmacy,  therefore,  may  be  eas’d  of  the  unneceflary  trouble  of  prepar¬ 
ing  diftill’d  Waters  for  any  of  thofe  purpofes ;  and  the  Phyficians  lliou’d  re¬ 
member  to  look  for  thefe  Vertues,  in  Infufions,  DecoCfions,  Defrutum's ,  Sapa's^ 
and  fuch  kind  of  Preparations.  Wou’d  it  not  be  an  idle  thing  to  expeCl  the 
very  leaft  degree  of  nourifhment,  in  the  inert,  vapid  Water  diftill’d  from  Bar¬ 
ley?  Or  who  wou’d  not  be  laugh’d  at,  that  hop’d  to  find  the  fame  in  the  nau- 
feous  Water  drawn  from  the.  chopp’d  Flefh  of  a  Capon  ?  Who  wou’d 
feek  for  the  Vertues  of  Sorrel,  which  are  fo  excellent  in  a  hot,  lax,  putrid, 
bilious  habit  of  Body,  in  the  Water  diftill’d  from  this  Plant  ?  Nor  will  you 
be  lefs  di  hip  pointed,  if  you  hope  to  find  the  inimitable  Vertues  of  Plantain 
there.  Let  all  thefe  things  be  banifhed  out  of  the  Art,  therefore,  as  puerile 
and  trifling.  In  fer.ious  affairs  let  us  be  ferious. 


5.  But 


56  Elements  of  Chemistry,  Part  III. 

5.  But  the  cafe  is  vaftly  othervvife  in  thofe  Plants  where  the  peculiar  Ver¬ 
tue  refutes  in  that  part  of  ’em,  which  will  be  feparated  from  the  Plant,  and 
become  volatile  in  a  Heat  not  exceeding  214  degrees;  for  in  the  Waters 
rightly  prepared  from  thefe  is  contained  all  this  Vertue,  which  is  loft  if  you 
endeavour  to  obtain  it  in  their  Decosftions,  or  Extra&s.  Certainly  the  efficacy 
of  Li  vender-  flowers,  Lilies  of  the  Valley,  and  Rue,  l'o  much  extolitel  in  that  kind 
of  Epilepfy,  that  arifes  from  a  difordered  impetus  of  the  animal  Spirits,  is  pre- 
lerved  in  their  diftill’d  Waters,  but  loft  intirely  in  their  DecoCtions,  and 
Extracts;  though,  on  the  other  hand,  the  anti-epileptic  Vertue  of  Piony  is 
found  in  its  deco<ftion,  and  not  in  its  Water. 

6.  But  there  are  fome  Plants,  which  contain  medicinal  Vertues  in  that  part 
of  them  that  is  volatile  in  the  degree  of  Heat  ibovementioned,  whilft,  at  the 
lame  time,  after  thefe  are  feparated  from  them  by  diftillation,  they  (till  retain 
other  efficacions  ones  in  the  Refiduum ,  and  its  Decodtion.  In  this  cafe,  there¬ 
fore,  the  Decodftion  ought  by  no  means  to  be  thrown  away,  but  (hou’d  be  in- 
fpiffated  in  a  broad  Vefifel  with  a  moderate  Heat,  that  it  may  be  fit  for 
keeping  ;  and  then  thefe  two  may  be  afterwards  mixed  upon  occafion,  and  fo 
you  will  have  the  united  Vertues  of  the  Plant.  Wormwood,  Mugwort,  Car - 
duus  Benediftus ,  the  lefier  Centaury,  Germander,  Camomile,  Ground-Pine, 
Rolemary,  Sage,  Water- Germander,  and  many  others,  are  referr’d  hither. 
Thefe  Herbs,  now,  by  a  previous  fermentation,  are  difpos’d  to  yield  better 
diftill’d  Waters,  but  then  if  their  remaining  Deco&ions  are  infpiflated,  there  is 
lefs  of  the  Juice  of  the  Plant  in  them,  or  it  is  more  degenerated  from  its  native 
difpofition. 

7.  An  acid,  bitter,  rough,  fweet,  or  flat  Tafte  feldom  rifes  from  Plants  in 
Diftillation,  but  generally  remains  in  the  Extracts.  In  Wormwood,  Camomile, 
and  a  few  others,  it  does  afeend.  The  Colour  of  Plants  too  is  hardly  ever 
carried  up  with  the  Water:  In  Camomile- water,  however,  there  appears  a  blue 
Colour,  and  in  a  Wormwood-water,  a  green  one  ;  but  this  refides  more  pro¬ 
perly  in  the  Oils  that  are  in  them,  than  in  the  Waters  themfelves.  But  the  fa- 
ponaceous  qualities  of  Plants  arifing  from  their  Salt  and  Oil  combined  toge¬ 
ther  never  rife  in  Diftillation,  but  remain  in  the  Extracts. 

8.  Vegetables,  therefore,  endued  with  the  laft  mentioned  properties,  are  not 
made  ufe  of  for  this  Operation.  See  the  Catalogue  annex’d  to  the  fecond 
Procefs,  and  what  was  faid  under  the  fifteenth.  Thus  Sorrel,  Ladies-mantle, 
Berberries,  Bete,  Cabbage,  Cherries,  Succory,  Endive,  Strawberries,  Letrice, 
the  acid  Juices  of  Oranges,  Citrons  and  Lemons,  Purflain,  Currants,  Elder¬ 
berries,  Viper-grafs,  and  Ripe-grapes,  give  out  fcarce  any  thing  valuable  in 
their  Water. 

9.  But  in  the  laft  place  we  may  take  notice,  that  the  very  fame  Vegeta¬ 
ble  fometimes  contains  very  contrary  properties :  Thus,  the  firft  Water  drawn 
from  Cinnamon  opens,  warms,  moves,  quickens,  ftimulates,  and  (tops  vomit¬ 
ing  ;  the  fecond  is  aftringent,  cooling,  and  naufeous ;  whilft  the  Decoflion 
that  remains  in  the  Still,  which  is  of  a  browni(h-red  colour,  opake,  thick, 
without  any  Smell,  and  of  a  rough  Tafte,  has  an  aftringent,  coagulating,  cor¬ 
roborating  and  binding  quality. 
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PROCESS  XVII. 

Common  diJliU'd  Rofemary-water^  drawn  from  the  green  ‘Plant ,  fermented 

according  to  the  method  of  Ludovicus. 

A  P  P  A  R  A  T  U  S. 

i.THE  effects  of  Dift illation,  Digeft ion,  and  Cohobation  taken  notice  of,  hav- 

J-  ing  fufficiently  difcover’d  to  us  the  adtion  of  fuch  a  Fire  upon  Vegetables,  as 
is  determin’d  by  the  degree  of  heat  of  boiling  Water,  in  Diftillation  and  Cohobation, 
and  of  a  fofteraflifted  by  Water  in  Digeftion,  I  here  always,  fortheufeof  thePhy- 
fician,  explain  another  elegant  and  ufeful  method  of  treating  them,  by  which  their 
medicinal  Vertues  are  very  little  altered  from  their  natural  difpofition,  and  yet 
are  rendered  more  penetrating  and  volatile.  To  this  purpofe  then  take  green 
Rofemary,  in  fuch  circumftances  as  are  directed  in  Proceffes  i,  15,  1 <S ;  let 
it  be  cut  and  pounded,  if  it  appears  neceffary,  and  then  fill  an  upright  oaken 
Cask  with  it,  till  it  reaches  within  four  fingers  breadth  of  the  top.  Upon  this 
pour  as  much  Water  as  is  requifite  to  fill  the  Vefifel  to  the  fame  height  with 
l:he  Rofemary,  and  to  this  add  about  an  eighth  part  of  Honey,  if  it  is  in  the 
Winter,  and  the  Weather  is  cold;  about  one  twelfth,  if  it  is  in  the  Summer: 
Or  if,  inftead  of  Honey,  you  ufe  the  fame  quantity  of  common,  fat,  brown 
Sugar,  the  effedt  will  be  the  fame  :  Or,  in  the  room  of  thefe,  you  may  add 
half  an  ounce  of  Ale  Yeaft  to  every  pint  of  Water,  and  by  this  means  too 
you  will  be  able  to  procure  a  good  Liquor  :  The  Mulfti,  however,  with 
the  Honey  I  prefer  to  the  others.  Let  a  fufficient  quantity  of  this  Water  and 
Honey,  therefore,  made  warm,  be  poured  upon  the  Herbs  in  the  Cask,  and 
let  the  Bung-hole  at  top  be  (lightly  cover’d  with  a  wooden  Bung.  Let  the 
Cask  then,  with  its  contents,  be  fet  in  another  wooden  Veffel,  and  put  a  Pan 
in  with  it,  with  a  live  Coal  thinly  covered  with  Afhes,  that  to  the  Liquor  and 
Herb  may  be  communicated  a  Heat  of  near  80  degrees.  When  you  ob- 
ferve  this  to  be  the  cafe,  cover  the  whole  over  with  a  Blanket,  and,  by  moderat¬ 
ing  the  Fire,  let  it  be  conftantly  kept  in  this  degree  of  Heat.  Hence,  in  a 
cold  Winter  feafon,  more  Fire  is  neceffary,  and  more  care  requir’d,  that  it 
don’t  grow  cold,  whereas  in  the  heat  of  Summer,  you  will  want  but  very  little, 
if  any  affiftance  from  the  Fire.  Thefe  cautions  being  properly  obferved,  there 
will,  the  fecond  Day,  begin  to  arife  in  the  Liquor  a  hiffing  Noife,  with  Bub¬ 
bles,  and  a  frothy  Head,  and  there  will  be  diffufed  a  fragrant  Smell  of  the 
Rofemary,  which  will  then  rife  to  the  top  of  the  Liquor  ;  and  this  Motion 
is  called  Fermentation. 

2.  When  this  Fermentation  has  proceeded  fo  long,  that  the  Herb,  which 
before  was  brought  to  the  top,  begins  to  fubfide,  and  fink  to  the  bottom  of 
the  Cask,  it  has  then  continued  long  enough  for  this  Operation,  for  which 
reafon  you  muft  then  let  the  Veffel  cool,  and  flop  it  up  clofer:  For  if  the 
Liquor  is  kept  any  longer  in  fo  great  a  degree  of  Heat,  in  an  open  Veffel, 
the  Spirits,  and  Oils,  which  are  now  rendered  more  volatile,  will  fly  off,  and 
by  this  means  you  will  lofe  the  Vertues  you  are  feeking  for  ;  and  hence, 
when  the  Herb  is  thus  prepared,  the  fooner  it  is  diftilled,  the  better. 

Vol.  II.  I  3.  Take 
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3.  Take  as  much  then  of  this  Herb,  and  its  fermented  Liquor,  as  will  fill 
your  Still  to  two  thirds,  and  diftill  cautioufly  at  the  beginning  *,  for  as  this 
Liquor  (till  contains  a  great  deal  of  fermenting  Spirits,  hence  it  eafily  rarefies 
with  the  Heat,  produces  a  Scum,  puffs  up,  rifesinto  the  Still,  and  thus  difturbs  the 
Operation.  And  as  thefe  things  are  more  apt  to  happen  in  this  cafe  than 
the  preceding,  hence,  the  not  attending  to  ’em  will  be  here  of  worfe  confe- 
quence,  cfpecially  at  the  beginning.  This  caution  then  being  obferved,  there  will 
firft  come  over  a  limpid,  pinguious,  penetrating,  fcented,  fapid  Liquor,  which 
muft  be  carefully  kept  by  itfelf.  When  this  is  drawn  off,  there  will  fucceed 
a  milky,  opake,  turbid  Liquor,  that  will  ltill  retain  fome  Smell  and  Tafte  of 
the  Rofemary.  After  this  you  will  have  a  thin,  acid  Liquor,  without  any  Scent, 
and  that  will  contain  fcarce  any  thing  peculiar  to  the  Rofemary  •,  and  in  the 
Still  there  will  remain  an  extract,  with  refpeCt  to  the  Herb  pretty  effete,  but 
containing  a  great  deal  of  the  fubftance  of  the  Honey.  And  this  will  be  always 
found  to  be  the  cafe,  if  the  Fermentation  is  carried  on  juft  till  the  Herb  fpon- 
taneoufly  finks  to  the  bottom,  which  generally,  in  the  degree  of  Heat  di¬ 
rected,  happens  the  fifth  or  fixth  day.  This  firft  Water,  now,  or  rather 
Spirit,  if  you  do  but  keep  it  in  a  clofe  Veffel,  may  be  preferved  for  years  with¬ 
out  alteration,  nor  will  fo  much  as  grow  mucilaginous.  The  Scent  and 
Tafte  of  its  Plant,  it  retains  excellently  well,  though  a  fmall  matter  altered. 
But  if  you  either  mix  lefs  Honey  with  your  Water,  apply  a  gentler  degree  of 
Heat,  or  continue  the  Fermentation  for  only  two  or  three  days,  then,  in  the 
Diftillation,  the  firft  Water  that  comes  over  will  be  white,  thick,  opake,  pin¬ 
guious,  and  frothy,  having  intirely  the  Smell  and  Tafte  of  the  Plant,  lefs  alter’d 
than  in  the  former  cafe,  but,  at  the  fame  time,  not  fo  penetrating,  nor  fo 
warm.  After  this  is  drawn  off,  you  will  have,  as  before,  an  acidifh,  limpid, 
inodorous  Water ;  and  the  DecoCtion  remaining  in  the  Still  will  have  much 
more  of  the  peculiar  properties  of  the  Rofemary  than  the  former  had.  And  in 
this  cafe,  too,  there  almoft  always  appears  fome  Oil  in  the  firft  Water,  which 
there  did  not  in  the  former  Spirit.  But  again,  if  you  ferment  the  Herb  for 
only  one  day,  or  a  day  and  a  half,  then  in  Diftillation,  the  Water  that  rifes  firft 
will  have  a  great  deal  of  Oil  fwimming  at  top  of  it:  In  other  refpe&s,  it 
will  proceed  pretty  nearly  as  the  others:  The  longer,  therefore,  the  Fermenta¬ 
tion  is  protraCted,  the  lefs  difcernable  will  the  Oil  be  in  the  Diftillation,  and  the 
firft  Water  will  be  always  fo  much  the  clearer  apd  ftronger ;  but  then  if  you 
mix  it  with  fair  Water,  it  will  in  an  inftant  become  milky.  Hence  there¬ 
fore  thefe  Waters  will  be  found  to  be  very  different  from  one  another,  ac¬ 
cording  as  you  prepare  ’em  by  one  or  other  of  thefe  methods. 

4.  If  in  the  firft  more  perfeCt  Fermentation,  after  you  have  drawn  off  the 
firft  clear  Water,  and  the  fecond  milky  one,  you  boil  the  third,  acid,  limpid, 
thin  one  ftrongly,  and  too  long,  you  will  have  a  Water  that  will  be  almoft  as 
four  as  Vinegar. 

5.  The  Extrad:  that  remains  in  the  Still  will  be  always  fo  much  lefs  impreg¬ 
nated  with  the  native  Vertues  of  the  Plant,  as  the  preceding  Fermentation  has 
been  longer  protraCted,  and  is  more  perfeCt  •,  and  the  contrary. 

6.  The  Oil  likewife  of  the  Plant,  which  in  the  15th  and  16th  Proceffes  evi¬ 
dently  fwam  at  top,  in  diftill’d  Plants,  firft  thoroughly  fermented,  becomes  fo 
attenuated  as  intirely  to  difappear,  and  in  the  firft  diftill’d  Liquor  is  fo  minutely 
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vided  as  to  lie  concealed :  Hence,  therefore,  thefe  are  more  properly  Spirits, 
than  Waters.  And  that  this  is  the  cafe,  appears  evidently,  by  pouring  them 
into  a  large  quantity  of  Water,  for  then  by  the  whitenefs  that  they  immediate¬ 
ly  acquire,  they  difcover  that  they  contain  a  latent  Oil,  nay,  fometimes,  to 
fuch  a  degree,  that  the  Oil  thus  regenerated,  fwims  at  top  of  the  Water  inform 
of  Drops. 

7.  Hence,  therefore,  it  is  evident,  that  if  this  Fermentation  is  continued  for 
a  proper  time,  with  a  large  quantity  of  Yeaft,  and  then  the  whole  is  kept  for 
fome  time  clofely  ftopt  up  in  a  wooden  Cafk,  then  the  Water  that  is  drawn  from 
it  will  be  exceeding  clear,  warm,  aromatic,  odorous,  fapid,  and  penetra¬ 
ting,  without  the  leaft  of  Oil  in  it.  But  then  in  proportion  as  thefe  quali¬ 
ties  are  more  exalted,  the  proper  chara&ers  of  the  Plant  are  found  to  be  alter¬ 
ed,  fo  that  if  the  Fermentation  is  fuffered  to  be  quite  compleat,  they  are  fo  de- 
Itroy’d,  as  fcarcely  to  be  diftinguifhed  from  one  another.  And  hence  it  appears 
farther,  that  the  peculiar  vertues  of  Vegetables  are  not  fo  much  advanced  and 
perfected  by  Fermentation,  as  they  were  by  the  preceding  repeated  Cohobation  ; 
and  on  the  other  hand,  that  by  a  repetition  of  that  Operation,  the  Waters  were 
not  rendered  fo  fpirituous,  as  they  are  here  by  one  Angle  Fermentation.  And 
the  reafon  of  this  feems  to  be,  that  by  the  attive  modon  of  a  long  protra&ed 
Fermentation,  the  volatile  Spiritus  Rettor  is  fet  free  from  the  opened  parts  of 
the  Plant,  the  attenuated  Oil  in  particular,  and  fo  exhales  •,  for  tire  tenacity  of 
the  Oil  is  the  principal  Vinculum  which  holds  down,  and  retains  this  Spit  it  in  its 
proper  Body.  In  the  mean  time,  however,  a  gentle  and  moderate  Fermenta¬ 
tion,  that  is  not  great  enough  to  diffipate  the  Spirits,  and  yetis  fufficient  to 
diflolve  the  impeding  Vifcidities,  wonderfully  quickens  thefe  Waters,  makes 
them  durable,  preferves  them  from  corruption,  growing  thick,  or  mucilagi¬ 
nous.  This  that  excellent  Chemift,  and  candid  Writer  Daniel  Ludovicus ,  ele¬ 
gantly  obferved  in  his  Pharmacy,  to  which  we  ought  in  the  prefent  Age  to  have 
a  proper  regard.  The  Water,  certainly,  drawn  from  Carduus  Benediftus ,  pre¬ 
pared  in  this  manner,  is  vaftly  extolled  for  promoting  of  Sweat  and  Perfpi- 
ration. 

8.  The  Smell  and  Tafte,  therefore,  of  Plants  with  which  diftill’d  Waters  are 
impregnated,  depend  particularly  upon  the  Spiritus  Reftor  proper  to  the  Plant. 
But  as  this  Spirit  is  retain’d  in  its  Body  by  a  tenacious  fulphureous  Vinculum  ; 
hence  the  more  of  this  Oil  there  is  mixed  with  thefe  Waters,  the  more  fcented 
and  fapid  will  they  be  in  proportion.  This  Oil,  it’s  true,  by  Diftillation,  Di- 
geflion,  and  Cohobation,  grows  gradually  thinner,  lefs  tenacious,  more  fpiri¬ 
tuous,  and  more  eafily  mifcible  with  Water,  and  by  this  means  the  Spiritus 
Reffor  is  more  difengaged,  becomes  more  volatile,  and  is  ready  to  fly  off ;  but 
then,  as  the  Digeftion  and  Diftillation  may  be  performed  in  very  clofe  Veflels, 
it  may  be  retain’d,  mix’d  with  the  Waters,  and  render  them  exceeding  effica¬ 
cious.  Fermentation,  on  the  other  hand,  now,  takes  up  a  confiderable  time, 
requires  a  free  admiffion  of  the  Air,  and  muft  be  carried  on  in  an  open  Veflel; 
and  hence  at  the  fame  time,  that  by  its  inteftine  motion,  it  attenuates  the  Oils, 
renders  them  capable  of  being  diluted  in  Water,  and  of  fupporting  Flame,  it 
muft  neceflarily  diflipate  the  native  Spirit.  It  difpofes  the  Oil,  therefore,  to 
mix  more  readily,  and  intimately  with  our  Fluids,  and  to  penetrate  more  eafily 
into  the  minuteft  Veflels,  but  then  it  always  deprives  the  Plant  of  its  Angular 
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diftinguifhing  quality.  In  the  mean  time,  however,  this  Water  ftimulates  the 
Nerves  in  a  manner  not  difagreeable,  thole  particularly  of  the  Nofe,  Mouth, 
Fauces ,  Aifophagus,  Stomach,  and  Inteftines. 

PROCESS  XVIII. 

Diflill'd  Rcfemary-water  drawn  from  the  green  Herb  per  Defcenfum. 

APPARATUS, 

i.T'x  ISTILLATION  was  by  the  ancient  Chemifts  defined  to  be  the 

\^J  motion  of  Bodies,  by  the  help  of  Fire,  out  of  one  Vefiel,  containing 
the  Matter  to  be  changed,  and  expofed  to  the  Fire,  into  another  Vefiel  ap¬ 
plied  to  the  former  ;  and  that,  whether  Liquids  were  treated  in  this  manner, 
or  folids ;  or  whether  Liquids  were  feparated  by  this  means  from  liquid  Bo¬ 
dies,  or  folid  ones.  And  this  they  faid  might  be  performed  after  three  different 
manners  :  For  either,  firft,  the  Fire  carries  the  diftill’d  matter  upwards  out  of 
an  upright  Vefiel  ;  or  fecondly,  raifes  it  to  a  fmall  height,  and  then  carries  it 
off  laterally,  as  in  Diftillation  with  a  Retort ;  or  thirdly,  the  Fire  being 
placed  at  top,  or  about  the  fides  of  the  Vefiels,  occasions  the  diftill’d  Subftan- 
ces  going  downward,  which  they  called  Diftillation  per  Defcenfum.  This  in 
former  Ages  was  made  ufe  of  for  the  feparation  of  Mercury  from  its  fofiil 
Glebes  ;  and  this  Paracelfus  afterwards  applied  particularly  to  the  Diftillation 
of  Vegetables.  This  Operation  will  belt  appear  by  an  Example.  Take  then 
a  cylindrical  Vefiel,  of  what  breadth  you  pleafe,  but  pretty  deep,  and  made  of 
fuch  matter  as  will  neither  imbibe  the  Liquor,  let  it  perfpire,  or  taint  it.  Near 
the  top  of  this  Vefiel,  on  the  infide,  let  there  be  a  rim  to  fupport  a  round  iron 
Plate  full  of  Holes,  which  muft  fit  the  Vefiel  exactly,  and  when  it  is  placed 
within  it,  be  two  inches  from  the  top.  Upon  this,  then,  lay  a  frefh,  green, 
fucculent  Plant,  cut,  or  pounded,  fo  that  it  may  rife  juft  even  with  the  top 
of  the  Vefiel,  upon  which  lay  a  flat  Cover  exactly  fitted  to  it,  and  let  the  cracks 
between  be  ftopt  up  clofe  with  Clay,  that  none  of  the  Vapour  may  be  able  to 
make  its  way  through:  Upon  which  head  you  may  confult  Andreus  Libavius. 
If  you  have  occafion  to  ufe  this  inftrument  often  for  diftilling  fuch  Waters, 
it  is  beft  made  of  plates  of  Iron  ;  otherwife,  juft  for  one  Demonftration,  an  earthen 
one  is  fufficient. 

2.  Every  thing  then  being  thus  difpofed,  upon  the  Cover  fpreadathin  Stra¬ 
tum  of  Afhes,  and  upon  this  lay  fome  Fire,  that  by  the  Heat  of  it,  the  moift: 
parts  of  the  Plant,  may  be  diflolved  into  a  Vapour,  and  its  Juices  being  fus’d, 
may  defcend  into  the  Vefiel  underneath,  where  they  will  be  condenfed  by  the 
Cold,  and  diftill  in  drops.  And  thus,  if  you  prudently  increafe  your  Fire,  the 
humid  parts  of  the  Plant  will  be  carried  downward,  and  there  colle£ted,  viz. 
the  Spirit,  Water,  Wax,  Gum,  Oil,  Refin,  and  a  fa  line  faponaceous  Matter, 
which  cou’d  not  be  fo  eafily  feparated  by  the  preceding  methods  of  Diftillation. 

3.  In  this  Operation,  however,  you  muft  be  very  careful  you  don’t  make 
your  Fire  fo  great  to  burn  the  Plant ;  for  if  you  apply  a  ftrong  one  at  firft, 
you  confound  all  together,  and  the  oily  parts  are  burnt,  by  which  means  the 
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Liquor  drawn  off  acquires  an  empyreumatical,  footy,  bitter  Tafte  and  Smell, 
which  makes  it  very  naufeous,  and  not  fit  for  medicinal  purpofes  ;  which  hap¬ 
pens  particularly  in  Vegetables  that  are  dry,  and  oily  :  And  yet  itmuft  be  con- 
fefs’d,  that  a  fmall  Heat  has  but  little  effedt. 

4.  But  when  Plants  are  very  fucculent,  as  the  Pet  ala  of  Rofes,  for  inftance, 
and  you  manage  them  carefully  without  burning  them,  then  the  Waters  pre¬ 
pared  in  this  manner  come  neareft  to  the  native  Juices,  as  they  even  contain  their 
faponaceous  quality,  and  pofiefs  their  proper  vertues,  tho’ they  are  always  indeed 
a  little  changed  by  the  Fire,  for  which  real'on,  as  their  exprefs’d  Juices  are  al¬ 
ways  more  grateful,  fo  for  medicinal  purpofes  they  are  belt  likewife.  Para- 
celfus  treating  Guaiacum  in  this  manner,  converted  it  into  an  acid  Liquor,  and 
acrid  fetid  Oils,  which  neverthelefs  he  commended  both  for  external,  and  in¬ 
ternal  ufes  •,  and  hence  this  Operation  was  in  repute  for  fome  time  among  the 
Germans ,  tho’  now  it  is  almoft  out  of  ufe,  as  there  are  others  that  are  neater.. 
Let  it  fuffice,  therefore,  that  you  have  thus  underftood  the  nature  of  it,  and 
juft  feen  an  inftance  of  it. 

PROCESS  XIX. 

Salt  Afies  procured  by  burning  the  Refiduum  of  the  i$tbyi6tb,  ijtb ,  and 
18//6  Troceffes,  as  in  the  $tby  6th ,  gtb,  10 thy  nth. 

APPARATUS. 

i.tF  the  Refiduum  of  the  fifteenth  Procefs,  as  well  the  Herb  as  the  Liquor 
X  that  remains  after  Diftillation,  is  put  into  an  earthen  Veffel,  and  evapora¬ 
ted  to  a  drynefs,  and  is  then  taken  out,  and  in  an  iron  Frying-pan  burnt  up¬ 
on  an  open  Fire  to  white  Afhes,  as  in  the  fixth  Procefs,  then  from  thefe  Afhes 
may  be  procured  a  large  quantity  of  Salt,  fuch  as  might  have  been  obtain’d  by 
burning  the  crude  Plant  before  the  Diftillation  •,  both  the  Allies  and  the  Salt 
produced  from  it  being  perfectly  the  fame,  as  you  will  find  upon  examining 
them  in  this  Plate,  which  I  fhall  here  leave  for  you.  And  if  you  take  the  De- 
cottion  remaining  in  the  Still  without  the  Herb,  and  add  to  it  all  the  Juice 
you  can  prefs  out  of  the  Herb,  when  it  has  been  thus  diftill’d,  then  if  you  pre¬ 
pare  a  Salt  from  this  Liquor,  as  in  the  fifth  Procefs,  you  wifi  have  the  fame 
Afhes  as  in  that  Procefs,  together  with  the  fame  Salt,  and  nearly  the  fame  quan¬ 
tity.  This  Diftillation,  therefore,  does  not  lefien  the  quantity  of  Salt. 

2.  If  you  treat  the  Refiduum  of  the  fixteenth  Procefs  in  the  fame  manner, 
taking  either  only  the  Liquor,  or  both  the  Liquor  and  the  Herb,  the  Afhes 
you  procure  by  this  means  will  be  twice  as  Salt  as  the  preceding,  and  you  will 
have  the  fame  kind  of  Salt,  but  in  quantity  twice  as  much.  And  if  you  re¬ 
peat  this  Diftillation  fixteen  times,  as  I  mention’d  in  the  Cohobation  of  Baum, 
thelaft  Liquor  that  remains  in  the  Still,  if  it  is  dried  and  burnt,  will  yield  fix¬ 
teen  times  more  Salt  than  you  wou’d  have  procur’d  by  one  fingle  Diftillation. 
Hence,  therefore,  it  appears,  that  by  Cohobation  the  Refiduum  increafes  in  its 
faline,  and  faponaceous  vertue,  as  the  cohobated  Water  does  in  its  volatile  part, 
abounding  in  Spirits  and  Oil.  And  hence  is  difcovered  a  method  of  exalting 
the  proper  vertues  of  Vegetables,  as  much  as  the  Operator  pleafes,  fo  that  here 
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it  is  true,  if  any  where,  that  Art  goes  beyond,  and  excels  even  Nature  it  felft 
And  from  the  whole  too  we  learn  farther,  that  Cohobation,  tho’  fo  often  re¬ 
peated,  does  not  diminifh  the  faline  Matter  that  refides  in  the  more  fix’d  part 
of  Vegetables,  provided  we  do  but  take  a  proper  care  that  the  Herb  fuffers  no 
degree  of  Putrefaction. 

3.  But  again,  if  you  take  Herbs  that  are  fermented  without  Honey,  or  Su¬ 
gar,  and  diftill  them  according  to  the  feventeenth  Procefs,  and  in  the  fame 
manner  burn  the  Refiduum  to  Allies,  as  you  fee  I  have  here  done,  you  will  by 
this  means  too,  have  the  fame  quantity  of  the  fame  Salt :  So  that  here  it  appears 
too,  that  this  kind  of  Fermentation  does  not  render  volatile  that  Matter  of  Ve¬ 
getables,  which  when  it  is  burnt,  yields  the  fix’d  Salt.  This  certainly  now 
wou’d  have  appear’d  very  furprizing,  had  it  not  been  already  known,  that  Tar¬ 
tar  of  the  moft  perfectly  fermented  fubtil  Wine,  when  it  is  burnt,  yields  a  fix’d 
Salt  in  a  very  great  quantity.  But  now,  if  when  you  have  fermented  Rofe- 
mary  with  Honey,  you  diftill  it,  infpiflate  the  Refiduum ,  and  reduce  it  to 
Allies,  you  will  then  have  fuch  only  as  I  have  here  fet  before  you,  which  are 
fcarcely  acrid,  nor  will  eafily  yield  any  fuch  Salt:  For  as  for  the  Coal  that  will  be 
produc’d  from  the  Honey,  that  will  not  be  readily  converted  by  the  Fire  into 
a  faline  Matter,  but  will  remain  fpongy  as  it  were,  and  not  acrid. 

4.  Andlaftly,  if  you  burn  the  Refiduum  of  the  eighteenth  Procefs,  you  will 
be  able  to  procure  fo  much  lefs  Salt  from  it,  as  there  is  more  of  the  faline  fa- 
ponaceous  Matter  gone  down  with  the  Water:  If  you  have  drawn  off,  therefore, 
but  a  very  little  Water,  you  will  then  have  pretty  nearly  the  fame  quantity  of 
Salt  remaining  in  the  Refiduum ,  as  in  a  common  Diftillation. 

5.  All  thefe  things  then  being  carefully  attended  to,  and  rightly  underftood, 
we  {hall  be  able  to  come  at  the  knowledge  of  the  true  effects  of  the  Diftillati- 
ons  we  have  been  explaining :  For  by  means  of  thefe  there  rifes  from  Vege¬ 
tables,  1.  The  fimple  elementary  Water  of  the  Plant.  2.  ASpirit  in  this  Wa¬ 
ter  defcribed  in  the  firft  Procefs.  3.  The  volatile  Oil  of  the  Plant,  call’d  by 
the  ancient  Chemifts,  their  Sulphur ;  which  being  mixed  with  this  Water,  ren¬ 
ders  it  white;  which  when  it  exifts  feparately,  will -not  mix  with  it,  and  when 
it  is  thus  mixed  with  it,  gradually  difengages  itfelf  again ;  and  which  principal¬ 
ly  contains  and  holds  down  the  former  volatile  Spirit,  from  which  chiefly  it  re¬ 
ceives  its  Smell  and  Tafte,  and  often  very  Angular  and  extraordinary  vertues. 
This  is  what  I  chufe  to  call  the  ( Oleum  primi  generis)  firft  kind  of  vegetable 
Oil ;  as  it  is  firft  and  eafily  feparable  from  them,  being  intermixed  with  their 
Juices,  not  tenacioufly  united  with  them,  nor  adhering  firmly  to,  or  being 
much  entangled  among  their  more  folid  parts,  nay  in  many  of  them  being  dif- 
pofed  in  proper  diftinct  repofitories.  And  when  thefe  three  parts  are  feparated 
from  a  Plant,  there  fcarcely  remains  any  of  its  native  Smell  or  Tafte  in  the  Re¬ 
fiduum.  4.  But  by  this  Operation  there  afcends  likewife,  a  thin  volatile  acid 
Liquor,  which  being  of  a  fubtil  faline  nature,  is  not  fix’d  even  in  burning  Vege¬ 
tables  with  an  open  Fire,  but  flies  off,  and  therefore  may  not  improperly  be 
called  the  native  Vinegar  of  the  Plant:  This  in  the  Diftillation  of  Cloves  and 
Cinnamon,  rifes  with  the  laft  Water  ;  and  this  is  found  to  be  produc’d  from 
every  Vegetable,  the  hotteft  not  excepted,  when  the  three  former  parts  are  per¬ 
fectly  drawn  off.  But  in  the  part  of  the  Plant,  now,  that  does  not  become  volatile 
by  Diftillation,  but  remains  in  the  Still,  we  difcover,  1.  A  more  fix’d  Oil, 
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combined  more  tenacioufly  with  the  refiduum,  nor  to  be  railed  by  diltillation  ; 
which  is  clofely  united  with  the  proper  Salt  of  the  Plant  into  a  Sapo ;  which 
by  Decodion  in  Water  may  be  feparated  from  Vegetables,  with  its  adhering 
Salt  (Proc.  3,  5.);  and  of  which  a  confiderable  part,  when  Plants  are  burnt  in 
an  open  Fire,  is  thoroughly  blended  with  this  Salt,  and  intimately  fixed  with 
it  into  an  Alcali.  2.  An  Oil,  which  for  compofing  the  folid  parts  of  Vege¬ 
tables  is  combined  with  the  elementary  Earth,  by  lb  intimate  a  union,  that  it 
cannot  by  any  boiling  whatever  be  feparated  from  it.  Proc.  4.  3.  The  greateft 

part  of  the  native  and  proper  Salt  of  the  Plant.  4.  That  matter  of  the  Plant 
which,  by  the  adion  of  a  ftrong  Fire,  is  fixed,  and  converted  into  a  fixed  al- 
caline  Salt.  5.  And  laftly,  the  greateft  part  of  the  terreftrial  Elements,  as 
well  thofe  which  were  mixed  with  the  Fluids,  as  thofe  which  entered  into  the 
compofition  of  the  Solids:  The  greateft  Part,  I  fay,  becaufe  there  is  a  confider¬ 
able  quantity  of  Earth  to  be  procured  even  from  the  volatile  Oils. 

PROCESS  XX. 

A  native  Oil  of  Vegetables  procured  from  them  by  ExpreJJion  \  here  from 

Almonds. 

APPARATUS. 

1.  T  N  Plants  there  is  a  certain  part,  either  fpontaneoufiy  liquid,  or  rea- 
JL  dily  melting  with  a  gentle  Heat,  which  is  called  their  Oil.  This  may*, 
however,  by  Handing  quiet  a  great  length  of  time  become  thick,  as  we  lee 
evidently  in  the  moift  liquid  Oil  of  Turpentine,  which  will  grow  gradually 
thickerand  thicker.  By  Cold  likewife  it  may  harden  and  be  reduced  into  fpherical 
Bodies,  refembling  the  Spawn  of  Fifh.  Nay,  and  farther,  it  may  be  converted 
into  a  folid  Body,  of  which  we  have  an  inftance  in  Wax.  By  whatever  means,, 
however,  it  has  acquired  a  confidence  greater  than  its  natural  one,  upon  the 
application  of  Heat  to  it,  it  will  be  again  refolved.  This  Oil,  now,  when  it  is 
in  a  fluid  ftate,  is  always  pinguious ;  for  it  is  very  foft,  and  being  handled, 
feels  fmooth,  and  lubricates  other  Bodies,  and  yet  at  the  fame  time  coheres^ 
with  a  certain  tenacity,  that  is  not  found  in  Waters  and  Spirits.  But  this 
Oil  too  is  always  inflammable,  properly  difpofed  to  feed  and  fupport  both 
Fire  and  Flame,  and  even  to  be  converted  into  Flame,  itfelf ;  which  is  by 
no  means  the  cafe  of  Air,  Water,  and  Earth.  And  laftly,  this  Oil  abfolutely 
refufes  to  be  intimately  united  with  Water,  but  being  mixed  with  it,  repels 
it,  and  colleds  itlelf  together,  by  which  means  they  become  feparated  again 
into  two  diftind  Liquids.  A  vegetable  Oil,  therefore,  is  a  pinguious,  inflam¬ 
mable  Liquor,  that  is  not  mifcible  with  Water. 

2.  This  Oil,  now,  is  found  in  Plants  to  be  of  different  Sorts.  Thus  the 
volatile  Oil,  which  is  drawn  from  oily  Vegetables,  in  the  diftillation  of  their 
Waters,  contains  in  it  the  Spiritus  Rettor,  which  gives  to  every  Plant  its  pe¬ 
culiar  Smell  and  Tafte.  Hence  you  find  in  this  Oil  the  lingular  properties  of 
the  Plant,  fo  far  as  they  difcover  themfelves  to  the  Senfes,  which  being  thorough¬ 
ly  feparated,  the  refiduum  has  nothing  of  its  diftinguifhing  Character.  Thus,, 
for  inftance,  if  a  Perfon  in  this  manner  accurately  extrads  all  this  Oil  from- 
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Cinnamon,  Mace,  Cloves,  or  Nutmegs,  he  will  fee  indeed  the  perfect  form  of 
the  Spice  in  the  remainder,  by  which  he  will  be  able  to  know  it,  but  as 
for  i  ts  peculiar  qualities,  he  will  find  nothing  of  them,  neither  their  Smell 
nor  Take  diftinguifhing  them  from  one  another.  The  fubftance  even  of  this 
Oil,  however,  does  not  properly  poffefs  this  Smell  or  Tafte,  but  receives  it 
only  from  the  abovementioned  Spirit,  which,  whilft  it  refides  in  them,  makes 
them  different  from  one  another  •,  for  when  this  is  gone  off,  they  can  fcarcely 
be  any  longer  diflinguifh’d,  but  appear  to  be  nearly  of  one  and  the  fame 
Nature. 

3.  But  in  particular  parts  of  fome  Vegetables  there  is  an  Oil  found  quite  pure, 
collected  in  little  diftiuCt  repofitories,  or  follicles,  which  maybe  properly  call’d, 
adipofe  ones*,  but  this  cafe  excepted,  they  are  mixed  with  the  other  Juices 
of ’em,  and  by  this  means  are  divided,  and  fcarcely  appear  as  Oil,  but  the  oily 
Particles  lie  concealed  in  the  form  of  a  faponaceous  fubftance  :  Thefe,  how¬ 
ever,  as  foon  as  ever  they  are  feparated  from  the  other  Bodies  they  are  united 
with,  and  are  collected  together,  difcover  themfelves  to  be  a  true  Oil.  Of  each 
of  thefe  we  have  abundance  of  Inftances  :  Thus  if  the  faponaceous  Juice  ex¬ 
tracted  from  Vegetables,  by  the  aftiftance  cf  Water,  is  infpiffated,  and  dried, 
by  its  burning  it  will  demonftrate  the  admixture  of  a  pinguious  Oil.  See 
Proc.  3,  5.  And  if  you  make  an  Incifion  in  the  Fir,  Pine,  or  Larch-tree,  you 
will  have  a  pure  Oil  diftill  from  the  Wound.  So  if  you  take  the  Root  of 
Mafterwort,  juft  dug  out  of  the  Ground  in  Winter,  and  clean  it  well,  and 
cut  it  tranfverfly  with  a  fharp  Knife,  you  may  with  a  Microfcrope  obferve 
little  drops  of  a  golden  Oil  oozing  out  of  its  proper  duCts,  difpofed  in  a  very 
particular  manner.  Or  if  you  fplit  a  Nutmeg  with  a  warm,  fharp  Knife,  and 
then  examine  the  furface  with  a  Microfcope,  you  will  evidently  obferve  parti¬ 
cles  of  a  rich  Oil.  An  Almond  too  cut  and  viewed  in  the  fame  manner,  dif- 
covers  an  exuding  Oil,  efpecially  if  it  is  firft  made  warm,  and  then  gently 
prefs’d  after  it  is  divided.  But  this  Oil  never  appears  more  evidently,  and  in 
greater  abundance,  than  in  the  feminal  Cotyledons  of  Plants,  where  it  ferves 
to  defend  the  tender  embryo  from  any  moifture  that  might  injure  it,  and  fe- 
cure  it  from  too  great  a  degree  of  cold,  which  by  freezing  it  might  prove 
fatal  to  the  curious  Jlamina.  This  Oil,  likewife,  being  by  the  aeftival  Heat, 
propell’d  towards  the  Bark,  and  there  depriv’d,  in  a  good  meafure,  of  its  wa¬ 
tery  part,  is  collected  in  great  quantity,  in  the  Winter  feafon,  in  particular, 
efpecially  in  the  Evergreens. 

4.  The  Oils  of  Vegetables,  therefore,  abound  chiefly  in  thofe  parts  of ’em 
that  are  to  laft  longeft,  for  the  defence  of  others  that  are  of  the  moft  confe- 
quence  *,  and  for  this  reafon  they  are  found  in  thofe  parts  particularly  that  are 
fituated  at  the  greateft  diftance  from  the  abforbent  Veflels  of  the  Root,  and 
confequently  are  far  theft  from  the  nutritious  Juice  drawn  out  of  the  Earth.  Thus 
in  Linfeed,  when  it  is  ripe,  you’ll  find  more  Oil  than  perhaps  in  the  whole 
body  of  the  Plant  befides. 

5.  But  fometimes  this  Oil  is  collected  in  fo  great  quantity  as  to  burft  its  re¬ 
pofitories,  run  out,  and  appear  in  the  true  form  of  Oil ;  and  this,  in  particular, 
is  obferved  in  the  Bark,  and  the  Fruit.  This  we  fee  in  the  conical  Fruit  of  the 
Fir,  Cedar,  Larch-Tree  and  Pine,  and  the  Berries  of  the  Juniper*,  but  prin¬ 
cipally,  as  I  hinted  before,  in  the  Evergreens,  where  the  outer  parts  of  the  Bark 
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are  often  fnveer’d  over  with  this  Oil.  In  the  northern  Trees,  that  are  expofed  to 
fevere  Cold,  efpecially  if  they  (land  on  high  mountainous  places,  or  pretty  high 
dry  ones,  this  is  remarkably  evident.  And  hence  one  won’ci  be  apt  to  fufpeCt, 
that  this  Oil  is  very  neceflfary  for  their  preiervation  againft  the  freezing  cold  of 
the  Winter. 

6.  But  weobferve  farther,  that  thefe  pinguious  Oils  are  generated  and  collected 
in  Vegetables  particularly  that  are  adult,  and  are  juft  palling  into  a  ftateof  reft, 
or  are  growing  old.  For  both  the  fmaller  Plants,  and  Trees  themfelves,  when 
they  Hrft  come  up,  difeover  very  little  Oil,  but  are  full  of  a  watery  thin  Juice  -, 
and  yet  when  the  fame  are  come  to  maturity,  they  contain  an  Oil  in  great 
quantity.  Examine,  for  inftance,  the  Flax,  and  you  fee  the  whole  Plant, 
like  Grafs,  feems  to  be  fupported  intirely  by  Water,  and  yet,  when  it  grows 
mature,  and  changes  its  green  colour  for  a  yellow  one,  it  is  abundantly  flock’d 
with  Oil,  particularly  in  the  Seeds :  A.nd  in  a  young  and  old  Pine,  the  fame 
thing  is  very  evident.  But  it  is  farther  obfervable,  that  your  Trees  and  peren¬ 
nial  Plants,  as  the  Autumn  comes  on,  gradually  contrad  themfelves,  have  the 
circulation  of  their  Juices  vaftly  diminilhed,  fcarcely  perfpire,  draw  hardly  any 
thing  out  of  the  Earth,  or  difperfe  any  thing  into  the  Air  *,  but  on  the  con¬ 
trary,  as  the  Spring  advances,  have  all  their  Juices  put  in  motion,  imbibe  a 
great  quantity  of  Moifture  out  of  the  Earth,  and  exhale  it  into  the  Atmof- 
phere.  If  one  might  be  allowed  therefore  to  call  their  Autumnal  and  Win¬ 
ter  ftations  their  Beeping  ftate,  and  their  Vernal  and  JEftival,  their  waking 
one,  then  it  will  be  almoft  univerftdly  true,  that  Plants  abound  with  Oil  in 
their  fleeping  ftate,  with  Water  in  their  waking  one.  Examine  the  Root  of 
Mafterwort  in  the  Winter,  when  it  is  deprived  of  all  its  Leaves,  and  lies  in¬ 
active  in  the  Ground,  and  is  it  not  then  properly  afleep  ?  And  at  that  time  dig 
it  up,  cut  it,  and  view  it,  and  it  will  appear  full  of  a  rich  Oil  \  whereas,  if 
you  take  it  up  in  the  Month  of  May ,  you  will  find  it  watery,  faline,  and 
by  no  means  fo  oily:  And  the  fame  thing  is  true  in  Trees,  likewife.  But 
laftly,  as  Vegetables  grow  old,  they  are  often  overcharg’d  and  deftroyed  by 
the  abundance  of  their  Oil,  as  we  fee  in  the  Fir,  Pine,  and  the  like,  which 
at  laft  are  fuffocated  by  their  own  pinguious  Juices,  appearing  in  fome  in 
the  form  of  a  Gum,  in  that  of  a  Refin,  Oil,  or  Balfam  in  others.  Lienee 
the  Gardiners  have  the  mortification  of  feeing  their  Trees  die  fo  often  from 
their  Bark’s  being  quite  choaked  up,  juft  in  the  fame  manner  as  we  fome- 
times  fee  Animals,  overwhelm’d,  and  fuftocated  with  their  own  Fat. 

y.  When  the  Chemift,  therefore,  has  a  mind  to  extraCt  the  Oils  from  Ve¬ 
getables,  let  him  firft  learn  from  the  Botanift,  that  there  are  leafons  in  which 
their  Water  and  Salt  are  in  greateft  abundance,  and  then  they  contain  a  lefs 
quantity  of  Oil  ;  and  that,  on  the  contrary,  there  are  others,  when  their  Oil 
chiefly  abounds,  and  there  is  lefs  of  their  Water  and  Salt.  Thus,  for  inftance, 
whilft  Nature  is  forming  new  Leaves,  Flowers,  and  Fruit  in  Vegetables,  there 
is  then  carried  on  a  circulation  of  watery  Juices  pregnant  with  Salt,  and  then 
the  flow,  tenacious  Oils  are  deficient  *,  whereas,  on  the  other  hand,  when  the 
Flowers  are  faded,  the  Leaves  wither  and  fill,  and  the  Fruit  being  perfected, 
and  come  to  maturity,  is  ready  of  itfelf  to  drop  off,  likewife  •,  then  the  more 
Juices  being  diflipated  by  the  Heat  of  the  Summer,  the  Oils  are  collected 
in  greater  abundance,  difeover  themfelves,  and  become  predominant.  And  for 
Vol.  II.  K  this 
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this  Reafon  the  Carpenters  chufe  that  Wood  for  building  which  is  fell’d  in  the 
middle  of  Winter,  as  being  moft  durable,  refitting  Water  moft  efficacioufly, 
nor  being  fo  liable  to  rot :  For  the  hardett  and  heavieft  Woods,  which  fcarcely 
feel  the  effedts  of  time,  are  found  to  be  replete  with  Oil,  and  that  a  very  heavy- 
one  too.  Thus  if  we  examine  Cedar  or  Guaiacum ,  what  a  quantity  of  Oil  do 
we  find  in  ’em,  that  is  very  ponderous,  and  compadt  ?  If  the  Chemitt,  there¬ 
fore,  wou’d  moft  advantageoufly  procure  an  Oil,  or  a  Salt  from  any  Plant,  he 
muft  take  it,  for  thele  different  purpofes,  at  various  feafons  of  the  Year. 

8.  The  Oil  which  is  moft  natural  to  ’em,  the  greateft  number  of  Plants 
contain  principally  in  their  Seeds,  when  they  are  perfectly  ripe,  and  ready  to 
drop,  and  hence,  from  their  maturity,  are  grown  in  fome  meafure  dry,  being 
chiefly  kept  moift  by  their  own  Oil.  Thefe,  therefore,  being  cautioufly  a  little 
more  dried,  are  pounded  with  their  Skins  into  a  kind  of  Meal;  but  if  they  hap¬ 
pen  to  be  fo  very  oily  that  they  cannot,  on  this  account,  be  reduced  to  a  Pow¬ 
der,  then  they  are  pounded  only  in  a  ftone  Mortar,  by  which  means  their  Oil 
runs  from  them,  as  we  fee  in  Almonds,  Pine-nuts,  and  Piftach-nuts.  The  Meal 
being  thus  prepar’d,  it  is  expofed  for  a  little  time  to  the  Vapour  of  hot  Water, 
and  then  gently  dried  again,  by  which  means  it  is  more  and  more  open’d,  and 
gives  out  its  Oil  more  freely.  The  Meal,  then,  or  the  Pafte,  where  the  Seeds 
are  very  oily,  is  put  into  a  hempen  Bag,  which  being  tied  faft  is  placed  betwixt 
two  iron  Plates,  heated  in  boiling  Water,  and  with  a  Prefs  fqueez’d  very  hard, 
by  which  means  the  Oil  which  is  fufed  by  this  degree  of  Heat,  which  does  it  no 
harm,  oozes  through  the  Holes  of  the  Bag,  and  drops  into  the  Veffel  placed 
underneath,  never  difcovering  any  Empyreuma ,  but  being  nearly  natural  as  it 
exifted  in  the  Plant.  And  by  this  contrivance  an  Oil  may  be  drawn  from  the 
Seeds  of  the  leaneft  Plants,  as  Hemp,  Lettice,  and  Flax,  in  which  no  perfon 
living  cou’d  have  believed  fuch  a  pinguious  Fluid  cou’d  have  lain  concealed. 
From  the  Indian  Cloves,  Mace,  and  Nutmegs  too  an  Oil  of  this  kind  may  be 
exprefs’d  in  great  quantity.  In  this  Oil,  however,  the  very  warm,  aromatic 
quality  of  thefe  Spices  is  not  predominant  •,  for  that  prefs’d  from  Mttce  and  Nut¬ 
megs  is  rather  a  pretty  mild,  thick  Balfam,  than  fuch  a  cauttic  aromatic  Oil  as 
is  produced  from  them  by  Diftill.ition .  I  was  formerly,  I  confefs,  very  much 
furpriz’d,  to  fee  the  exprefs’d  Oil  of  Muftard-feed  prefcribed  with  fuccefs  in 
the  fevereft  fits  of  the  Stone-,  but  my  wonder  was  at  an-end,  when  upon  exa¬ 
mination  I  found  this  Oil  to  be  fweet  and  loft,  though  in  diftillation  it  appears  fo 
acrid,  nay,  perfectly  igneous.  For  the  reafon  of  this,  however,  after  much 
confideration,  I  am  ftill  at  a  lofs.  For  why  fhou’d  not  the  pungent  Tafte  and 
Smell,  fo  predominant  in  the  diftill’d  Oil,  appear  in  the  exprefs’d  one  likewife? 
Or  why  fhou’dn’t  the  Acrimony  of  the  Spiritus  Redlar ,  whofe  feat  is  in  the 
Oil,  be  here  remarkable  ?  Certainly,  whether  you  confider  the  Water,  Salt, 
nay.  Spirit  itfelf,  or  its  Oil,  you  won’t  perhaps  fatisfy  yourfelves  fo  thoroughly 
as  you  may  at  firft  imagine. 

9.  This  Oil  contains  but  a  very  l'mall  quantity  of  Salt;  and  yet  it  has  a  good 
deal  of  the  nature  of  the  Plant,  as  is  evident  to  the  Senfes.  So  long,  therefore, 
as  it  is  frefh,  by  mixing  with  our  humours,  it  fheaths,  blunts,  and  corredts  their 
Acrimony,  and  being  rubb’d  upon  the  external  parts,  it  removes  any  hardnefs 
and  brittlenefs,  and  renders  the  Fibres,  Membranes,  Veffels,  and  Vifcera  lax,  foft, 
and  pliable.  Dead,  dry  Efchars,  it  moiftensand  foftens,  and  makes  them  feparable 
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from  the  Quick  with  greater  eafe  by  the  vital  Actions.  In  wounds,  it  fecures  the 
parts  that  lie  bare  from  being  dried  too  much  by  an  Air  that  is  dry.  It 
prevents  too  the  fine  Fluids  exhaling  from  the  open  mouths  of  the  wound¬ 
ed  Vefiels,  which  wou’d  otherwife  deflroy  their  extremities.  In  frefh  incis’d 
wounds,  therefore,  it  is  of  excellent  fervice,  as  they  will,  by  the  help  of  it,  be 
confolidated  in  a  fhort  time.  And  further,  by  mitigating  any  fharp  Humours, 
and  relaxing  any  parts  that  are  too  tenfe,  it  proves  a  wonderful  Anodyne. 

10.  But  how  very  remarkable  is  this  property  of  thefe  Oils,  that  in  a  Heat 
only  of  70  degrees,  they  will  fo  foon,  without  the  admixture  of  any  thing 
elfe,  degenerate  from  their  natural  difpofition  ?  For  by  this  means  they  lofe 
their  Confidence,  Mildnefs,  Sweetnefs,  almoft  infipid  Tafte,  Whitenefs,  and 
Anodyne  and  relaxing  Quality,  and  become  thin,  acrid,  bitter,  rancid,  yellow, 
corrofive,  and  inflammatory.  And  all  thefe  changes  happen  in  a  pretty  fhort 
time,  viz.  a  few  Days,  if  they  are  expofed  only  to  an  mftival  Heat.  But 
how  great  is  this  Alteration?  Oil  of  fweet  Almonds  taken  in  form  of  a 
Linffusi  proves  an  excellent  emollient,  where  th eFauces  are  grown  rough  with  an 
Angina  \  and  yet  if  the  fame  fhould  be  taken  by  a  Perfon  in  Health,  after  (land¬ 
ing  in  fuch  a  Heat  but  a  few  Days,  it  wou’d  corrode  and  inflame  them.  And 
the  fweeter  thefe  Oils  are  when  they  are  frefh,  the  more  acrid  they  grow  when 
they  are  old  and  rancid.  Hence  how  abominable  are  Almonds,  Walnuts,  and 
Piftach-nuts,  when  once  they  come  to  be  rancid,  and  how  eafily  will  they  caufe 
an  Angina ,  and  raife  a  Fever,  by  inflaming  the  Throat,  OEfophagus ,  Stomach, 
and  Intefiines  ?  For  this  reafon,  therefore,  when  Phyficians  preferibe  Oil  of 
Almonds  in  acute  Difeafes,  they  fhould  take  care  that  it  is  not  prefs’d  from 
bad  Almonds,  and  that  in  hot  weather  it  fhould  not  be  above  one  Day  old.  The 
fame  thing  is  true  likewife  of  the  Butter,  the  crude  Fat  of  Animals,  their  Lard 
and  Marrow,  which  are  their  Oil  in  greatefl  perfection.  How  fweet  are  thefe 
when  they  are  frefh?  How  abominable  when  they  are  expofed  to  the  Heat  of  the 
Summer,  without  any  Salt  ?  Don’t  they  by  this  means  grow  yellow,  bluifh, 
and  greenifh,  and  become  vaflly  acrid,  and  in  a  fhort  time  acquire  a  fatal 
poifonous  quality  ?  And  infatCheefe,  when  it  is  very  old,  is  there  not  a  molt 
corrofive  Acrimony?  Certainly  there  is,  I  have  feen  a  Perfon’s  Lips,  Gums, 
T ongue,  Palate,  and  Fauces  violently  inflamed  by  it.  What  effeCl,  therefore,  it  muft 
have  in  the  internal  Vifcera  it  is  eafy  to  imagine.  Refleft  only,  Gentlemen, 
how  foon  this  Oil,  when  it  is  boil’d  over  the  Fire,  grows  yellow,  red,  black, 
bitter  and  acrid,  "and  by  this  means  becomes  unwholefome,  and  then  you  will  eafily 
conceive  how  this,  when  it  has  been  in  the  Stomach  fix  hours,  may  grow  ex¬ 
ceeding  bitter,  and  then  rifing  into  the  Throat  and  Mouth,  may  be  falfely 
taken  for  Bile  >  whereas  if  this  Matter  is  fpit  out  into  the  Fire,  it  will  flame 
and  burn.  Thefe  Obfervations  then,  concerning  the  nature  of  this  Oil,  will 
help  to  give  light  into  a  great  many  things  in  Natural  Hiftory,  Phyfic,  Phar¬ 
macy,  and  Cookery. 
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PROCESS  XXI. 

If  Native  Oils,  together  with  the  Bodies  they  re/ide  in,  are  rubbed  with  Wa¬ 
ter,  they  yield  a  Chyle,  Milk,  or  Emulfon:  An  inftance  here  in  Almonds. 

APPARATUS. 

?,tF  the  oily  Subftances  defcrib’d  in  the  preceding  Procefs  are  fo  far  prepar’d 
X  as  to  be  fit  for  the  Expreffion  of  their  Oil,  then  if  inftead  of  prefixing 
them,  you  rub  them  in  a  ftone  Mortar,  with  a  wooden  Peftil,  adding  now  and 
then  a  little  Water  that  they  may  be  thoroughly  work’d  into  a  Pafte,  they 
will  be  chang’d  into  a  white  Mafs,  which  the  longer  it  is  rubb’d,  the  more 
homogeneous  it  will  be,  and  the  fitter  for  this  Procefs;  for  the  more  minutely 
the  matter  is  divided,  and  the  more  intimately  it  is  mix’d,  the  more  readily  will 
the  remaining  part  of  the  Work  be  effe<5ted. 

2.  Upon  this  Mafs,  pour  fo  much  clean  hot  Water  as  will  juft  ferve  to  co¬ 
ver  it,  and  then  upon  rubbing  it  as  before,  there  will  be  generated  a  milky, 
pinguious  Liquor  that  will  fwim  at  top.  After  the  Vefiel  has  flood  quiet  for 
a  little  while,  gently  pour  off  this  Liquor  into  a  coarfe  thin  Cloth,  that  by  this 
means  it  may  be  ftrain’d  into  a  clean  Vefiel. 

3.  Upon  the  thick  Refiduum  remaining  at  the  bottom  of  the  Vefiel,  and  in 
the  Cloth,  pour  more  Water,  and  rub  as  before;  and  you  will  again  have  a 
white,  thick,  oily  Liquor,  which  ftrain,  and  mix  with  the  former.  Add  then 
more  Water  to  the  remainder,  rub,  and  ftrain  as  before,  and  fo  proceed  pa¬ 
tiently  to  the  end.  The  Liquor,  by  this  means  then,  will  grow  gradually  lefs 
white,  thinner,  and  not  oily,  but  at  laft  perfectly  watery,  nor  will  acquire  any 
further  Oilinefs  by  being  rubbed  ever  fo  long;  and  then  there  will  remain  in  the 
Mortar  but  a  fmall  quantity  of  the  former  Matter,  and  that  will  be  branny, 
lean,  without  any  Juice,  not  difioluble  at  all  in  Water,  even  by  long  rubbing, 
but  appearing  almoft  intirely  terreftrial,  without  the  leaft  quantity  of  Salt,  or 
indication  of  any  remaining  Oil.  Thus,  then,  thofe  parts  of  Vegetables  that 
abound  in  Oil,  are  divided  into  two  different  kinds  of  Bodies,  one  of  which  will 
bear  to  be  diluted  with  Water,  the  other  not.  And  here  it  is  particularly  to 
be  remarked,  that  this  very  Operation  may  be  perform’d  with  the  Refiduum  of 
the  former  Procefs  after  the  Oil  has  been  exprefs’d,  with  this  limitation  only, 
that  you  will  procure  fo  much  lefs  of  this  white,  thick,  pinguious  Liquor,  as 
youexpreffed  more  Oil  before.  When  you  have  got  out,  however,  all  the  Oil 
you  can  by  Expreffion,  you  may  always  prepare  an  Emulfion  from  the  re¬ 
mainder,  and  that  in  confiderable  quantity. 

4.  The  Emulfion  thus  prepared,  in  a  great  many  of  its  properties,  refembles 
the  Chyle  of  Animals,  produced  from  Vegetables  by  Manducation,  Rumi¬ 
nation,  and  the  adtion  of  the  Stomach,  before  it  is  mixed  with  the  Bile  in 
th t  Duodenum.  The  white  Colour,  foftSmell,  fvveet  Tafte,  thicknefs,  oilinefs, 
and  eafy  difpofition  to  turn  four  in  both  of  them,  prove  this  fufficiently.  If 
this  Liquor,  too,„  is  fuffered  to  ftand  quiet  for  fome  time  in  a  tall  cylindrical 
Vefiel,  it  will  fpontaneoufiy  feparate  into  a  very  white,  thick,  and  almoft  quite 
oily  Liquor,  fwimming  at  top,  and  a  thinner,  clearer,  bluifh  one  underneath,. 

And. 
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And  in  this  particular  it  perfectly  refembles  Milk,  which  in  the  Tame  manner 
divides  into  a  Cream,  and  a  Skim-milk.  And  again,  if  this  Emulfion  is  ex- 
pofed  for  fome  time  to  a  warm  Air,  it  grows  four,  and  acquires  a  confrderable 
Acrimony,  but  not  an  oily  rancidnefs,  which  we  defcribed  as  proper  to  the 
exprefs’d  Oil  of  the  former  Procefs  ;  and  in  this  property  again  it  agrees  intire- 
ly  with  Milk,  which  grows  four  in  the  fame  Air,  but  then  recedes  from  thena- 
ture  of  pure  fimple  Oil  degenerating  in  the  fame  Heat.  This  Phenomenon, 
therefore,  which  is  well  worth  taking  notice  of,  may  ferve  as  a  Hint  to  the 
Phyfician,  that  it  is  fafer  in  acute  Difeafes,  to  prefcribe  this  Emulfion  than  ex¬ 
prefs’d  Oils.  I  cou’d  never,  however,  by  Coagulation,  procure  Cheefe  from 
this  Liquor,  as  one  may  from  common  Milk:  And  hence  there  is  this  diffe¬ 
rence  betwixt  the  natural  Milk  of  Animals,  and  this  artificial  one  of  Vegeta¬ 
bles.  The  reafon  now  that  the  Emulfion  of  this  Procefs  differs  from  the  Oil 
of  the  preceding,  feems  to  be  this,  that  the  particles  of  the  Bran  are  by  conti¬ 
nual  rubbing  very  minutely  divided,  and  difperfed  through  the  pure  Oil,  by 
which  means  they  fo  attenuate  its  particles,  and  feparate  them  from  one  ano¬ 
ther,  that  they  lofe  their  oily  tenacity,  and  fuffer  themfelves  to  be  mix’d  with 
Water,  and  then  appear  in  form  of  a  Milk,  confifling  of  Oil  diluted  in  Water 
whereas,  when  the  pure  Oil  is  exprefs’d  by  itfelf,  the  Particles  cohere  in  fuch 
a  manner  with  one  another,  that  they  won’t  admit  any  Water  between  them, 
and  confequently  will  not  be  mix’d  with  it.  And  then  again,  the  large  quanti¬ 
ty  of  Bran  that  is  diftributed  amongfl  the  Oil,  in  making  the  Emulfion,  is  the- 
occafion  that  it  won’t  afterwards  grow  rancid,  but  will  turn  four.  Hence,  there¬ 
fore,  we  fee,  why  this  Liquor  appears  white-,  for  this  is  always  the  cafe  when 
Oils  are  fo  minutely  divided,  as  to  lie  concealed  in  Water.  This  you  may 
fee  evidently  by  taking  fome  Water  in  a  glafs  Vefiel,  and  pouring  fome  Oil  up¬ 
on  it  -,  for  then,  tho’  both  Liquors  will  be  diftindtly  clear,,  yet  if  you  (hake  them, 
brifkly  together,  they  will  be  mixed  for  fome  time,  and  fo  long  the  whole 
will  appear  white;  tho’  upon  Handing  quiet  again,  the  Oil  will  difingage  itfelf,,. 
and  rife  to  the  top,  and  the  whitenefs  will  immediately  vanilh.  And  this  is  the 
cafe  in  common  Milk,  oily  diftill’d  Waters,  and  thefe  Emulfions.  Nay,  and 
it  is  farther  certain,  that  the  more  Oil  there  is,  the  whiter  the  Mixture  will  ap¬ 
pear,  and  the  more  it  will  be. inclined  to  grow  rancid  ;  and  that  on  the  contrary, 
the  lefs  Oil  there  is,  the  lels  white  it  will  be,  and  it  will  be  more  difpofed  to 
turn  four.  In  the  Summer  time,  now,  thefe  Emulfions  will  fcarce  keep  above? 
ten  Hours  ;  but  in  the  Winter  they’ll  be  good  longer.  This  method  of  making, 
Emulfions,  then,  teaches  us  what  is  properly  the  efredt  of  Manducation  in  the 
human  Body.  For  any  Corn  food  that  is  full  of  a  latent  Oil,  being  moiflen’d 
with  the  Saliva,  and  work’d  upon  the  rough,  broad  furface  of  the  Dentes  Mo- 
lares,  or  Grinders,  yields  a  Liquor  that  comes  near  to  thefe  Emulfions,  and  the? 
more  fo,  the  longer  it  is  chewed,  and  which  at  laft  is  always  white,  when  the 
Saliva ,  Salt,  and  Oil,  come  to  be  thoroughly  mixed  together.  And  then 
this  work,  which  is  thus  begun  in  the  Mouth,  is  farther  promoted  in  the  Sto¬ 
mach,  and  carried  to  greater  perfedlion  in  the  Inteftines,  the  Liquor  Hill  re¬ 
taining  its  original  difpofition,  except  that  by  the  confiant  afi'ufion  of  the  Ani¬ 
mal  juices  to  it,  it  is  more  and  more  affim Bated  to  the  animal  Nature,  whereas 
in  artificial  Emulfions,  we  have  nothing  but  the  afiiftance  of  Water,.  Hence  then; 
w£  fee  the  proper  difiinction  betwixt  the  firfi:  Chyle,  and  the  Milk  of  Animals. 

PROCE.S  S- 
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PROCESS  XXII. 

Native  Oils  of  Vegetables  procured  from  them ,  by  fmply  boiling  them  in 

Water. 

A  P  P  A  R  A  T  U  S. 

1.  IT  7  HEN  Plants,  or  chofe  parts  of  them  that  are  molt  oily,  are  by  Ex- 
W  predion,  according  to  Procefs  20,  deprived  of  ail  the  Oil  that  you 
can  in  that  manner  feparate  from  them,  let  them  be  few’d  up  in  a  linnen  Bag,  and 
be  kept  for  fome  time  in  boiling  Water,  and  then  part  of  the  remaining  Oil  will 
be  diffolv’dand  fwim  at  top.  Let  this  be  taken  carefully  off  with  a  thin  Spoon, 
and  be  put  by  itfelf,  and  repeat  this  fo  long  as  any  pinguious  Scum  arifes.  By 
this  means  then,  you  will  have  all  the  Oil  that  remained  after  the  Expreffion, 
as  you  had  in  the  preceding  Procefs,  in  the  Emulfion.  The  Water  too  in  this 
cafe,  by  its  milky  Colour,  oilinefs,  and  thicknefs,  demonftrates  that  it  contains 
a  good  deal  of  Oil. 

2.  But  if  you  take  the  Subftances,  prepar’d  for  the  Expreffion  of  their  Oil, 
according  to  Procefs  20,  before  their  Oil  is  exprefs’d,  and  boil  them  in  Water 
in  the  manner  juft  defcribed,  and  continually  take  off"  their  Oil,  you  will  by 
this  means  be  able  to  colled  a  very  large  quantity  of  it.  A  pound  of  the  beft 
Cacao-nuts  being  pounded  and  boiled  with  eight  pints  of  Water  to  the  thick¬ 
nefs  of  a  pulfe,  and  the  Fat  being  taken  off,  and  colleded  together,  yielded 
leven  ounces  of  fuch  an  Oil,  which  when  it  came  to  be  cold,  was  almoft  of 
the  confidence  of  Tallow,  as  we  learn  from  an  Experiment  of  Monfieur  Horn- 
berg s,  mention’d  by  Du  Hamel ,  Hijl.  deVAc.  Roy.  des  Sc.  p.  37 1.  An.  1701. 
And  even  then,  if  you  take  what  remains  after  the  boiling,  and  dry  it,  pound 
it,  and  prefs  it,  it  generally  affords  fome  more  Oil.  Hence  then  we  fee,  what 
a  furprizing  quantity  of  Oil  is  adually  contained  in  Seeds. 

3.  In  the  mean  time,  however,  there  are  fome  Seeds  that  are  leaner,  and  by 
Expreffion,  or  Codion,  with  Water,  yield  fcarcely  any  Oil  ;  fuch,  for  in- 
ftance,  as  Beans,  Lentils,  Peafe,  and  the  like.  But  even  thefe,  if,  they  are 
gently  roafted  when  they  are  dry,  will  both  ways  give  out  fomething  of  an 
Oil  ;  and  the  Oil  that  is  then  procured  from  them  by  boiling,  will  retain  a 
good  deal  of  the  nature  of  the  Seeds,  without  any  confiderable  alteration. 

USE. 

1.  HESE  three  Operations  then  being  rightly  performed,  carefully  com- 
JL  pared  together,  and  duly  confidered,  teach  us  in  the  firft  place  of  what 
kind  that  Oil  is,  which  naturally  exifts  in  Vegetables.  And  hence  we  fee  like- 
wife  the  origin  of  that  Fat  which  is  found  in  Animals  that  live  upon  Vegetables  ; 
for  in  thefe  there  is  always  an  Oil,  which  by  Manducation,  Rumination, 
and  the  adion  of  the  chylopoietic  Organs  is  extraded  from  them. 

z.  From  what  has  been  obferved,  we  fufficiently  difcover  the  nature  of  that 
Oil,  and  its  ufe  in  Plants. 


3.  And 
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3.  And  we  learn,  likewife,  in  what  manner  from  Oil  and  Water  mix’d  and 
combin’d  together  by  a  certain  Law,  may  be  prepared  a  Liquor  very  much 
refembling  Chyle  and  Milk  ;  and  thus  we  fee  the  method  which  Nature  makes 
ufeofto  produce  Chyle  and  Milk  in  the  human  Body. 

4.  We  fhall  now,  therefore,  be  prepared  for  the  Examination  of  the  Oils 
called  Eflfential  Oils,  which  we  fhall  treat  of  in  the  following  Procefs. 

5.  Phyficians  who  are  acquainted  with  thefe  things,  won’t  be  furprized  to 
fee  Perfons  grow’fo  fat,  that  are  well,  and  ufe  no  exercife,  even  tho’  they  live 
chiefly  upon  Vegetables  that  difcover  in  them  nothing  pinguious,  fince  by  Ex- 
preflion  and  Emulfion  it  is  eafy  to  procure  from  them  a  great  deal  of  Oil. 
When  thefe  therefore  are  fufficiently  chewed  and  mixed  with  rhe  animal  Juices, 
they  yield  an  oily  Emulfion,  whence  is  prepared  a  Chyle,  and  a  Milk,  which 
depofites  an  Oil  into  the  Folltculi  adipofi  that  are  joined  to  the  Arteries. 

6.  And  hence  at  the  fame  time  we  fee  the  origin  of  the  Chyle  and  Milk  of 
Animals. 

7.  As  likewife  the  nature  of  thofe  Elements  which  make  up  the  Compofition 
of  the  Chyle  and  Milk,  viz.  fome  of  the  animal  Juices,  as  the  Saliva ,  and  the 
fine  exhaling  arterial  Vapour  and  Mucus  of  the  Mouth,  Fauces ,  OEfophagus ,  Sto¬ 
mach  and  Inteftines  on  the  one  part ;  and  the  aqueous,  faponaceous,  oily,  and 
fpirituous  Particles,  that,  by  the  adtion  of  Manducation,  Deglutition,  Digef- 
tion  of  the  Stomach,  and  periftaltic  motion  of  the  Guts,  can  be  reduced  into  the 
form  of  an  Emulfion,  and  feparated  from  the  grofier  parts  of  our  Food,  on 
the  other. 

8.  Who,  therefore,  from  thefe  Principles,  don’t  fee  the  true  phyfical  reafon, 
why  the  Milk  of  Animals,  generated  from  vegetable  Food,  and  that  of  an 
acefcent  nature  too,  fhou’d,  when  it  is  out  of  the  Body,  be  fo  difpofed  to  turn 
four.  Frefh  green  Grafs,  certainly,  if  it  is  chew’d  for  a  good  while  with  the 
Saliva ,  begins,  in  the  Mouth,  to  put  on  the  appearance  of  Milk,  and  difcover 
the  reparation  of  its  Oil.  Hence  the  human  Species  will  grow  fat  with  only 
Bread  and  Water  ;  Brutes  with  Water  and  Grafs. 

9.  Having  rightly  underftood  thefe  things,  therefore,  don’t  let  us  give  any 
credit  to  thofe  Perfons,  who  pretend,  by  their  Art,  to  procure  more  Oil  from 
any  Vegetable,  than  what  naturally  exifts  in  it  *,  for  we  do  not  artificially  ge¬ 
nerate  Oils,  but  only  extradl  thofe  that  pre-exifted  before. 

10.  And  laftly,  let  me  caution  you  not  to  look  upon  thefe  Oils  procured  by 
Exprefiion,  Emulfion,  and  Codlion,  as  pure,  fimple  Liquors  ;  for  when  they 
come  to  be  examined  by  Diftillation,  in  the  manner  to  be  hereafter  defcribed, 
they  are  refolv’d  into  a  large  quantity  of  Water,  Soot,  a  true  eflfential  Oil,  and 
Earth  *,  as  that  very  accurate  Chemift,  Dr.  Slarey  long  ago  obferved,  Phil. 
P'ranf.  Abr.  Vol.  III.  p.  361.  And  hence  it  feems  to  come  to  pafs,  that  the  Oils 
prepared  in  all  thefe  three  ways,  will  fo  eafily  change  if  they  are  expofed  to 
•the  Air,  as  they  confift  of  fo  many,  and  fuch  different  principles.  In  Oil 
too  procured  by  Co&ion,  there  is  contained  fome  Salt ;  but  more  in  the  Water 
it  is  boil’d  in. 
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Di/lill'd  vegetable  Oils  per  Veil  cam,  commonly  call'd  ejfential  Oils  :  An 
injlance  in  the  Leave s,  or  green  Tops  of  Savme . 

APPARATUS. 

i.  ALL  Vegetables  whatever,  are  more  or  lefs  fit  for  this  Operation.  Thofe, 

/\  however,  are  particularly  fo,  in  which  there  is  a  remarkable  aromatic 
Vertue,  which  we  defcribed  under  the  Procefs  i,  15,  16,  17.  But  of  thefe 
again,  thofe  are  the  moft  elegible  for  this  purpofe,  that  diftinguiffi  themfelvesby 
a  fragrant  Smell,  and  a  pungent,  warm,  grateful  Tafte.  In  this  firft  Procefs, 
now,  upon  thefe  Oils,  we  fhJl  treat  particularly  of  the  Leaves  that  arefitteft  for 
Diftil lation.  And  thefe  are  procured  either  from  the  Ever-greens,  or  thofe  Ve¬ 
getables  that  naturally  call  their  Leaves. 

2.  The  Leaves  of  the  Ever-greens,  as  the  Fir,  Arlor  Vitce,  Orange,  Box, 
Cedar,  Citron,  Ivy,  Juniper,  Bay,  Lemon,  Marum  Syriacum ,  Myrtle,  Pine, 
Wild-Thyme,  Rofemary,  Savine,  Sage,  and  Thyme,  are  always  full  of  Oil, 
Tut  principally  in  the  Autumn,  and  towards  the  Winter.  The  direflions  about 
thefe,  therefore,  and  the  method  of  treating  them,  is  nearly  the  fame. 

3.  But  the  annual  aromatic  Leaves,  which  naturally  wither  and  drop,  but 
when  they  are  green,  have  a  rich  fpicy  Smell,  mult  be  gather’d  when  they  are 
come  to  full  maturity,  and  are  juft  beginning  to  have  their  vigour  abated  •,  for 
then  the  wattry  Humour,  and  acidifh  Salt  being  difiipated,  there  is  left  a  more 
tenaceous,  oily,  balfamic  Liquid  behind.  The  chief  of  thefe  Plants,  now,  you 
have  in  the  Catalogue  annex’d  to  the  firft  Procefs. 

4.  And  by  Experiment  it  has  appeared,  that  thefe  Leaves  gathered  at  the 
time  mentioned,  have  yielded  more  Oil  in  Diftillation,  when  they  have  been 
gently  dried  in  the  fhade,  with  a  moderate  Wind,  than  when  they  were  imme¬ 
diately  diftilled,  whilft  their  watery  Juice  ftill  remain’d  in  them.  Does  this 
happen,  now,  becaufe  the  Oils,  when  the  Water  is  difiipated,  are  more  clofely 
united,  and  fo  come  out  in  their  proper  form,  whereas  when  they  are  divided  by 
the  interpofition  of  the  aqueous  Particles,  they  impregnate  the  Water  indeed  with 
their  vertues,  but  don’t  appear  as  Oils?  You  muft  take  a  great  deal  of  care, 
however,  that  they  are  not  dried  in  too  great  a  Heat,  left  the  oily  parts  ffiou’d 
fly  off  likewife.  There  are  fome  Leaves,  in  the  mean  time,  which  contain  fo 
large  a  quantity  of  a  balfamic  Oil,  that  they  will  yield  as  great  deal  of  Oil  in 
diff illation,  tho’  they  are  made  ufe  of  green  ;  as  we  fee  evidently  in  Rofemary, 
and  Mint.  And  there  are  others  again,  which  are  very  difficult  to  dry  without 
their  lofing  that  noble  Spirit,  which  gives  the  Oil  its  whole  excellence  j  of  which 
fort  are  Agrimony,  Calamint,  and  others:  There  are  always  fome  Exceptions, 
therefore,  to  thefe  general  Rules. 

5.  With  the  green  Leaves,  then,  that  naturally  diffiufe  a  fragrant  Smell 
without  being  bruifed,  let  your  Still  be  filled  two  thirds  full,  and  pour  upon 
-them  the  diliiil’d  Water  of  the  fame  Plant,  and  then  you  may  begin  your  Ope¬ 
ration  as  Toon  as  you  pleafe.  Thus  Southernwood,  Agrimony,  Dill,  Calamint, 
Scurvey-grals,  Dittany,  Fennel,  Lovage,  Marjoram,  Marum  Syriacum ,  Mint, 
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Origany,  Savine,  Sage,  Savory,  Wild-Thyme,  Tanfy,  Thyme,  and  the  Ar¬ 
bor  Vita,  yield  their  Oils  very  readily.  Others,  however,  require  a  long  di- 
geflion  and  maceration  with  Sea-Salt,  or  rather  Spirit  of  Vitriol,  in  a  very  clofe 
Vefiel,  by  which  means  they  will  be  difpofed  to  give  out  their  Oil  in  greater 
abundance.  Thus  if  you  want  to  draw  a  large  quantity  of  the  fineft  Oil  from  the 
Leaves  of  Fir,  the  Orange,  Box,  Cedar,  Sweet-cane,  Camomile,  the  Citron, 
Hyffop,  Juniper,  Bay,  the  Lemon,  Myrtle,  or  Pine,  take  any  of  thefe,  and 
after  you  have  gently  dried  them,  put  them  into  the  Still  in  the  manner  above 
defcribed,  pour  their  diftill’d  Waters  upon  them  to  the  lame  height,  adding 
to  every  pint,  half  an  ounce  of  Sea-Salt,  or  a  drachm  of  Oil  of  Vitriol,  and  then 
leave  them  very  clofe  ftopt  for  thefpace  of  three  Weeks  in  a  Heat  of  90  degrees, 
before  you  begin  your  Diftillation.  And  here,  the  more  tenacioufly  any  Leaves 
retain  their  Oil,  the  more  Acid  is  neceffary,  and  the  longer  Maceration  ;  for 
that  Acids  difengage  thefe  Oils,  nay,  and  perhaps,  in  fome  meafure  increafe 
them,  Boyle,  Hoffman ,  Homberg,  Le  Mort,  and  others,  have  long  ago  obferv’d. 

6.  Proceed  then  to  diftill  in  the  manner  which  I  fufficiently  defcrib’d,  Procefs 

15  ;  but  with  this  circumftance,  that  you  mud  make  the  contents  boil  as  fall 
as  you  can,  and  fo  carry  on  the  Diftillation  brifkly  •,  for  by  this  means,  the 
Oil  you  are  feeking  for  will  prefently  afcend  with  the  firft  Water,  whereas  if 
the  Diftillation  proceeds  flowly,  the  Oil  being  diflolved  and  fepa rated  by  the 
great  Hear,  but  at  the  fame  time  not  being  carried  up,  will  be  agitated  among 
the  Leaves  and  Water,  and  by  this  means  be  divided  and  attenuated,  and  hence 
■will  wonderfully  impregnate  the  Water,  but  of  confequence  will  rife  in  lefs 
quantity.  And  the  Diftillation,  with  this  degree  of  Fire,  muft  be  continued  fo 
long  as  the  diftill’d  Water  carries  up  any  Oil  along  with  it,  for  which  reafon 
you  muft  often  change  your  Receiver,  to  fee  if  you  have  ftill  got  any  Oil  j  and 
when  this  ceafes  to  come  off,  you  may  proceed,  as  long  as  the  Water  that  di- 
ftills  pofieffes  any  valuable  vertues  of  the  Plant,  according  to  Procefs  15,  16, 
for  that  will  ferve  again  for  preparing  frefh  Oil.  / 

7.  In  this  Operation,  therefore,  the  Pellicles  of  the  little  Repofitories  that 
contain  the  Oil  being  foften’d  by  the  Maceration,  are  burft  by  the  included 
Oil,  when  it  comes  to  be  diffolv’d,  agitated,  and  rarefied  by  the  Heat  and  Ac¬ 
tion  of  the  boiling  Water,  and  now  therefore  runs  out,  and  is  thrown  up  to  the 
furface  of  the  Water,  efpecially  in  European  Vegetables  •,  and  the  oily  Particles 
being  afterwards  raifed  with  thofe  of  the  Water,  are  carried  into  the  Worm 
where  they  are  condenfed  into  their  proper  form,  and  fo  diftill  into  the  Receiver, 
pure,  nearly  in  their  natural  ftate,  and  without  any  empyreumatical  Taint, 
ftrongly  retaining  the  Tafte,  Smell,  and  peculiar  Qualities  of  the  Plants  they  are 
drawn  from,  and  efficacioufty  containing  them  in  a  very  fmall  compafs.  And 
when  the  Oil  is  thus  feparated  from  any  Vegetable  by  Diftillation,  the  Refiduum 
is  found  to  be  abfolutely  deprived  of  it  all,  and  then  retains  fcarcely  any  marks 
of  its  proper  nature.  Thus  the  Oils  of  Wormwood,  Box,  and  Gala  mint,  di- 
flinguifh  themfelves  perfectly  by  the  fame  Scent  and  Tafte  as  the  Vegetables 
do  *,  but  when  thefe  are  quite  drawn  off,  the  remainders  can  hardly  be  known 
from  one  another.  Thefe  Oils  too  may  be  kept  for  a  confiderable  time  with¬ 
out  growing  rancid.  From  the  confideration,  therefore,  of  all  thefe  properties, 
the  Chemifts  have  diftinguifhed  thefe  Oils  by  the  name  of  Effential  Oils. 
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i.  npHESE  Oils  have  a  pretty  confiderable  acrid  quality,  which  heats,  in- 
-L  flames,  ftimulates  the  Nerves,  and  attenuates  cold  pituitous  Vifcidities, 
but  which  at  the  fame  time  is  grateful  to  the  Smell  and  Tafte,  and  raifes  the 
Spirits.  Their  Acrimony  they  difcover  by  being  applied  to  the  Membranes  and 
Nerves  when  they  lie  bare  in  Wounds,  for  then  they  excite  a  very  acute  pain. 
Their  power  of  heating  we  learn  from  the  aCtual  Heat  they  raife  when  ufed  in¬ 
ternally,  which  is  greater  than  that  produced  by  almoft  any  other  Ample  Bo¬ 
dies  ;  fo  that  the  too  liberal  ufe  of  them  will  bring  on  and  keep  up  an  imflam- 
matory  Fever,  and  if  it  is  perfifted  in,  will  heighten  it  to  the  utmoft  degree  of 
Heat  and  Violence:  And  if  they  are  applied  externally  to  the  Skin  of  a  Per- 
fon  in  Health,  and  are  well  fecured  that  they  can’t  be  driven  outwards,  they  ex¬ 
cite  a  lefs,  and  then  a  greater  degree  of  Heat,  with  pain,  rednefs,  a  filming  ten- 
fion  of  the  part,  and  pulfation,  and  feparate  the  Cuticle  into  a  Blifter,  and  if 
kept  on,  will  produce  at  laft  even  a  Gangrene  itfelf.  Hence,  then,  Phyft- 
cians  may  infer,  how  powerfully  thefe  Oils  ad:  by  this  inflammatory  quality, 
when  they  are  imprudently  taken  inwardly,  where  being  applied  to  the  Mem¬ 
branes  of  the  Vifcera ,  they  excite  fuch  topical  inflammations.  But  on  the  fame 
principles,  when  they  are  rendered  aCtive  in  the  Body  by  the  vital  Powers,  they 
ftimulate  the  Nerves  mod  efficacioufly.  Hence,  therefore,  when  there  are  any 
Vifcidities  in  the  Body  arifing  from  mere  inactivity,  and  that  wou’d  be  diflblv’d 
by  a  greater  degree  of  motion,  they  wonderfully  attenuate,  and  difcufs  them. 
By  the  fragrance  of  their  Smell  too,  and  the  agreeablenefs  of  their  Tafte,  they 
prove  a  very  grateful  relief  to  the  languid  Spirits.  In  all  thefe  cafes,  however, 
thefe  Oils  don’t  operate  fo  much  by  their  oily  tenacity,  as  by  the  afliftance 
of  thofe  fubtil  Spirits,  which  being  invifcated,  and  retained  in  them,  give  every 
Plant  its  particular  and  diftinguifhing  Smell  and  Tafte  *,  but  of  this  we  have 
treated  already,  in  Procefs  i,  15,  16,  17.  Thefe  Oils,  therefore,  when  they 
are  prudently  managed,  yield’ a  moft  noble  medicine,  in  all  thofe  Difeafes  where 
the  animal,  natural,  or  vital  Spirits  are  either  deficient  or  inactive.  Hence  in 
cold  watery  habits  of  Body,  where  there  is  a  Ample  Leucophlegmatiay  or  in  a 
mucous  Pituita ,  arifing  from  a  mere  Inertia  of  the  Solids,  without  any 
inflammatory  ObftruCtions,  they  are  of  excellent  fervice  ;  as  they  are  likewife 
in  perfeCt,  cold.  Winter  intermittents,  if  they  are  taken  betwixt  the  Fits,  par¬ 
ticularly  when  the  cold  Fit  is  juft  coming  on.  Perfons  in  years  too,  from  a 
moderate  ufe  of  thefe  Oils,  find  a  confiderable  advantage.  Nor  to  thofe  Hy¬ 
pochondriacs,  who  have  fuch  a  Lentor  in  their  Blood,  that  it  is  fcarcely  fit  for 
the  production  of  Spirits,  and  who  hence  are  fo  inactive,  dull,  forgetful,  and 
lethargic,  and  upon  every  little  occafion  are  ready  to  weep  like  Children,  are 
they  lefs  beneficial.  And  thofe  of  the  other  Sex  too,  who  are  troubled  with 
hyfterical  Diforders  from  the  fame  caufe,  are  relieved  by  thefe  Oils  likewife  : 
But  let  me  caution  you  at  the  fame  time,  that  thofe  who  are  difordered  in  this 
manner  from  a  fulnefs  of  Blood  which  ought  to  be  difcharged,  and  hence  have 
their  Veflels  quite  choak’d  up,  are  vaftly  the  worfe  for  fuch  kind  of  Medicines.. 
And  fo  in  ApopleCtic  cafes,  arifing  from  a  lethargic  difpofition  in  Perfons  in 
years,  and  where  there  is,  a  Torpor  for  want  of  Spirits,,  thefe  Oils  do  Service  ; 
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whereas  in  thofe  that  are  caufed  by  an  extravafation  of  Blood  within  the 
Skull,  an  inflammatory  obftrudtion,  or  a  diftenfion  of  the  VeflTels  from  a  Plethora , 
they  are  almoft  fatal :  And  hence,  to  thefe  laft,  the  apoplectic  Balfams  made 
of  thefe  Oils,  prove  fo  often  prejudicial,  tho’  they  are  every  where  fo  mightily 
cried  up  without  diftindtion.  But  in  no  cafes  are  thefe  Oils  more  extoll’d,  than 
in  colicky  Pains,  the  iliac  Paflion,  and  where  the  Stomach  is  troubled  with 
Wind :  There  is  need  of  fome  prudence  however  in  the  adminiftration  ;  for  as 
thefe  diforders  may  arife  from  an  Inflammation,  plethoric  fpafms,  and  the  like, 
thefe  Oils  may  here  prove  very  hurtful,  tho*  when  they  are  owing  merely  to  a 
cold  habit  of  Body,  a  flow  circulation  of  the  Blood,  and  a  cold  vifeid  Mucus 
in  the  firft  pafiages,  they  prove  a  beautiful  Medicine. 

2.  In  a  chemical  view,  now,  from  what  has  been  faid,  it  is  evident,  i.  That 
in  aromatic  Plants,  there  is  an  Oil,  which  becomes  volatile  in'  the  heat  of 
boiling  Water.  2.  That  in  this  Oil  refides  chiefly  their  proper  Spirit,  which 
rifes  with  it  in  diftillation,  and  will  afterwards  remain  united  with  it  for  a 
great  many  years,  if  it  is  but  well  fecured  in  a  clofe  Veffel.  3.  And  that  this 
Oilexifts  in  Vegetables,  but  in  a  certain  quantity,  which  being  drawn  from  them, 
there  is  not  the  leafl:  portion  remaining.  4.  If  the  Water,  however,  which 
you  add  in  the  diftillation  of  Vegetables,  is  faturated  with  as  much  Salt  as  it 
will  take  up,  then,  when  it  comes  to  boil,  it  will  have  a  greater  degree  of  Heat 
in  it  than  Ample  Water  has  in  the  fame  circumftance,  as  was  formerly  demon- 
ftrated  in  our  Theory ;  and  hence  by  an  addition  of  Salt  there  will  be  more  of 
the  vegetable  Oil  diflolved  than  there  wou’d  be  without  it.  You  will  bemiftaken, 
however,  if  you  imagine  you  fhall  by  this  means  obtain  more  of  that  noble 
fpirit  which  gives  the  Oil  its  whole  value,  for  this  will  certainly  be  feparated 
with  the  heat  of  Ample  boiling  Water.  5.  But  hence  we  learn  farther,  that 
thefe  Oils  of  Vegetables  are  more  volatile  than  that  faline  Matter,  which, 
with  a  ftronger  Fire,  rifes  in  form  of  a  volatile,  oily,  acid,  or  alcaline 
Salt,  or  than  that  which  by  an  open  Fire  is  converted  into  a  Axed  Alcali. 
6.  And  again,  we  here  obferve,  that  the  peculiar  Vertues  proper  to  particular 
Plants,  are  found  to  be  more  efficacioufly  contained  in  thefe  Oils,  than  in 
any  of  the  other  Ample  parts;  though  this  indeed  depends  intirely  upon  the 
Spiritus  Reftor  that  refides  in  them.  Neither  the  Water,  the  more  Axed  Oil, 
the  Sapo,  nor  even  the  Salt  itfelf  of  a  Plant  poflefles  its  peculiar  properties; 
nor  will  any  perfon,  by  the  examination  of  thefe  feparately,  be  able  to  difeover 
what  Plant  they  were  procured  from  ;  it  is  this  Oil  alone,  which  by  its  Smell 
and  Tafte  will  certainly  diftinguifh  them  from  one  another.  Or  if  the  Oils 
drawn  from  two  different  Vegetables  are  found  to  be  very  much  alike,  then  thefe 
generally  obtain  the  fame  name,  as  we  fee  in  the  Oil  of  Rofes,  and  the  Lignum 
Rhodii ,  which  is  therefore  called  Rofe-wood.  And  thus  the  affinity  betwixt 
the  Oils  of  the  CaJJia  Lignea,  and  the  Bark  of  Cinnamon,  has  occasioned  the 
true  Cinnamon  Tree’s  being  called  the  CaJJia  Lignea ,  the  other  the  Cajfia 
Fijlula.  7.  And  hence  we  fee  lallly,  how  great,  and  how  excellent  a  part  of 
Vegetables  is  loft  in  boiling. 
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PROCESS  XXIV. 

Dijliird  Oils  from  dry  Leaves  per  Veficam :  An  inftance  here  in  Mint . 

APPARATUS. 

l.  VT  7  E  mud  now  perform  the  fame  Operation  upon  Herbs  that  are  dried. 

W  The  Herb  Mint,  therefore,  gathered  at  a  proper  time,  dried  in  the 
Shade,  and  then  kept  fix  Months,  I  digeft  with  its  own  diftill’d  Water,  and 
diftill  as  in  the  preceding  Procefs :  But  here  it  is  neceflary  to  obferve,  not*  to 
fill  the  Still  above  half  full  with  the  dry  Herbs,  becaufe  when  you  pour  the 
Water  upon  them,  they’ll  fwell  a  good  deal,  and  fo  be  apt  to  burn,  and  rife 
into  the  Head.  From  the  beginning  then  of  the  Diftillation  to  the  end,  you 
will  have  an  Oil  in  confiderable  quantity,  that  will  fwim  upon  the  diftill’d  Wa¬ 
ter,  and  remarkably  d i ftinguifh  itfelf  by  its  Smell,  Tafte,  and  Vertues. 

2.  If,  when  the  Operation  is  over,  you  take  the  Refidnum ,  prefs  out  all 
the  Juice,  and  put  this  upon  frefti  dry  Mint,  and  after  you  have  carefully 
feparated  all  the  Oil,  add  the  former  diftill’d  Water,  and  as  much  more  of  the 
fame  as  is  neceflary  for  the  Diftillation,  and  then  digeft  and  diftill  as  be¬ 
fore,  you  will  by  this  means  have  more  Oil  in  this  fecond  Diftillation  than 
you  had  in  the  former.  And  if  you  repeat  this  Operation  fome  number  of 
times,  you  will  conftantly  have  more  and  more  Oil,  for  the  Water  itfelf, 
being  often  cohobated,  at  laft  becomes  oily,  and  gives  out  an  Oil  plentifully. 
Hence  we  eafily  fee,  that  thefe  Waters  muft  acquire  the  proper  Vertues  of  the 
Plants  they  are  drawn  from,  as  we  fufficiently  explained  formerly  in  Procefs 
io.  The  ufe  of  the  Oil,  too,  we  treated  of  particularly  in  the  former  Procefs  j 
and  hence  what  is  faid  there  may  be  applied  to  this  Oil  prepared  by  cohobation. 

PROCESS  XXV. 

Diftill' d  Oils  from  Flowers ;  here  from  thofe  of  Lavender. 

APPARATUS. 

i.  *TpHE  fragrant  Smell  of  Plants  fometimes  refides  in  their  Flowers  alone, 
-L  at  others,  in  them  particularly.  But  as  this  is  exceeding  grateful,  fo  it 
generally  eafily  flies  off  and  is  but  of  fhort  continuance,  on  account  of  the  cu¬ 
rious  and  tender  fabrick  of  the  Flowers ;  though  there  are  Flowers,  it’s  true, 
that  retain  their  proper  fragrance  for  a  confiderable  time,  as  is  evident  in  thofe 
of  Lavender.  The  method  of  procuring  their  Oil  from  them,  however,  is 
in  almoft  all  of  them  the  very  fame.  Thefe  then  muft  be  gathered  at  the  time 
when  they  are  moft  fcented,  which  is  commonly  when  they  are  juft  ready  to  open 
their  Leaves,  and  they  muft  be  cropp’d  whole,  whilft  the  morning  dew  is  upon 
them.  They  muft  then  be  put  immediately  into  a  Still  to  the  height  of  two  thirds, 
and  as  much  Water,  drawn  from  the  fame  fort  of  Flowers  by  a  former  diftilla¬ 
tion,  muft  be  poured  on  as  isfufficient  for  your  Purpofe,  to  which  add  fo  much 
Oil  of  Vitriol  as  will  make  it  gratefully  acid.  Then  proceed  to  diftill  in  the 

manner 
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manner  which  has  already  been  fufficiently  defcrib’d,  and  by  this  means  you 
will  procure  fome  Oil,  that  will  fwim  upon  the  Water,  and  mutt  be  feparated 
and  kept  by  itfelf.  Take  the  Juice  exprefs’d  from  the  Refiduum  of  this  Operation, 
and  put  it,  with  the  diftilTd  Water  drawn  off,  and  as  much  more  as  is  neceffary, 
upon  more  Flowers,  and  add  a  fmall  matter  of  Oil  of  Vitriol,  and  diftill  again  i 
and  you  then  will  have  a  greater  quantity  of  Oil.  And  upon  a  repetition  of  the 
lame  Operation,  you  will  conftantly  be  able  to  procure  every  time  more  and 
more,  repeat  it  as  often  as  you  pleafe  j  for  as  the  Juice  that  is  preffed  out  of 
the  Refiduum  grows  thicker,  and  the  cohobated  Water  ftronger,  the  Oil  will 
always  rife  in  greater  abundance,  if  you  do  but  carefully  feparate  it  from  the 
Water  after  every  dittillation.  And  the  Waters,  likewife,  thus  made  ufe  of,  at 
laft  like  the  Oils,  become  exceedingly  fragrant,  and  acquire  excellent  medicinal 
Vertues. 

2.  As  this  Oil  is  remarkable  for  its  incomparable  fragrance,  and  hence  is  very 
valuable,  fo  the  quantity  of  it  that  can  by  this  means  be  procured  is  but  very 
fmall.  For  this  Reafon  therefore,  the  Artifts  have  ufed  their  utmoft  endeavours 
to  find  out  fome  method  to  obtain  it  in  greater  plenty,  and  at  laft  it  was 
difcovered,  that  Flowers  digefted  in  clofe  Veffels  for  the  fpace  of  fifteen  days, 
or  longer,  with  a  little  Oil  of  Vitriol  added  to  keep  ’em  from  putrifying, 
yielded  a  third  part  more  of  this  beft  Oil,  of  which  you  have  an  inftance  in 
the  choice  Oil  of  Rofes,  mentioned  in  the  Mem.  de  l* Ac.  Roy.  des  Sc.  Vol.II. 
p.  208.  The  Flowers  of  Agrimony,  garden  Cloves,  Camomile,  the  Citron, 
Jeffamy,  Lavender,  White  Lilies,  Lilies  of  the  Valley,  the  Lemon,  the  Pbila- 
delphus  of  Athenceu^  Rofes,  Tanfy,  and  the  Tuberous  Hyacinth,  are  the  chief 
that  are  made  ufe  of  for  this  Operation. 

USE. 

THESE  Oils,  on  account  of  their  delightful  Smell,  are  very  much 
efteemed  by  Perfons  of  figure,  and  therefore  it  is  worth  while  to  take 
fome  Pains  about  them. 

PROCESS  XXVI. 

Difiill’d  Oils  from  Seeds :  An  Injlance  here  in  Fennel-Seed. 

APPARATUS. 

1.  TT  has  long  appear’d,  that  the  Oil  of  Plants  refides  in  great  plenty 
X  in  the  Cotelydones  of  their  Seeds,  and  hence,  from  thefe,  the  aromatic 
ones  in  particular,  it  is  frequently  prepared.  And  here  it  is  obferved,  that 
the  hotter,  more  biting,  and  fcented  thefe  Seeds  are,  the  greater  quantity,  and 
the  more  valuable  Oil  they  yield.  In  this  affair,  however,  we  find  Nature 
don’t  always  follow  the  lame  Law :  For  fometimes  the  Seeds  alone  contain 
the  aromatic  Balfam  of  the  Plant,  as  we  fee  evidently  in  Anife,  Cummin,  and 
many  more ;  whilft  at  others  it  has  plac’d  the  Oil  in  fome  other  part  of  the 
Plant,  and  none  of  it  at  all  in  the  Seeds,  as  in  the  Rofe,  for  inftance,  which  has 
a  beautiful  Oil  in  its  Flower,  but  nothing  of  it  in  its  Seed  or  Fruit.  And 
2  thus 
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thus  too  the  Flowers  and  Leaves  of  the  Orange,  and  the  Peel  of  the  Fruit, 
yield  a  fragrant  Balfam,  of  which,  in  the  Seeds,  there  is  not  the  lead  appear¬ 
ance:  There  is,  it’s  true,  in  thefe  Seeds  an  Oil  likewife  *,  but  not  that  fine  one 
which  is  in  the  other  parts.  Nor  do  the  Seeds  of  the  fragrant  Ceylon  Cinna¬ 
mon  yield  any  of  that  choice  Oil,  which  is  contained  in  fuch  abundance,  in 
the  Bark,  Wood  and  Leaves.  Hence,  therefore,  in  this  cafe,  we  can  lay  down 
no  general  Rule,  but  we  muft  here  again  have  recourfe  to  particular  Experi¬ 
ments  if  we  wou’d  come  at  the  truth.  The  Seeds  chiefly  elteemed  for  this 
Operation  are  thofe  of  Garlic,  Marjoram,  Amomum ,  Dill,  Angelica,  Anife, 
Smallage,  Onions,  both  Cardamoms,  Baftard  Saffron,  Scurvygrafs,  Coriander, 
Cubebs,  Cummin,  Rockets,  Flixweed,  Fennel,  Mafterwort,  Juniper,  Bay, 
Lovage,  Spigne!,  Sweet  Cecily,  Mountain-Smallage,  Origany,  Pepper,  Rue, 
Muftard,  Tanfy,  andZedoary. 

2.  Thefe  Seeds  muft  be  gathered  when  they  are  perfe&ly  ripe,  and  be 
dried  for  the  Space  of  three  Weeks,  in  a  place  where  the  Wind  blows  thro*: 
Then  digeft  them  for  three  Days  in  a  clofe  Veffel  with  hot  fait  Water,  and 
diftill  according  to  the  Rules  we  laid  down  in  the  Diftillation  of  Waters, 
unlefs  that  you  muft  make  them  boil  more  ftrongly,  as  otherwife  the  Oil 
will  not  be  fo  well  feparated,  nor  rife  fo  eafily.  And  here  again  a  Brine 
being  made  ufe  of  inftead  of  Water,  communicates  a  greater  degree  of  Heat 
to  the  Seeds,  and  fo  makes  them  give  out  their  Oil  more  readily,  and  more  pure 
in  Diftillation. 

3.  But  here  let  me  caution  you,  that  fome  Seeds  contain  fo  great  a  quantity 
of  Oil,  that  it  collects  together  in  the  Worm,  in  the  Refrigeratory,  and 
when  it  comes  to  a  part  that  is  cold,  hardens  into  a  folid  Mafs,  and  fo  in- 
tirely  ftops  up  the  Worm:  By  this  means,  then,  as  nothing  can  any  longer 
defcend,  the  Vapour  of  the  boiling  Water,  and  the  Oil  is  confined,  and  be¬ 
ing  greatly  rarefied,  throws  off  the  Head  of  the  Still,  and  burfts  forth  with  a 
great  heat  and  violence,  very  dangerous  to  any  body  near  it.  It*s  abfolutely 
neceffary,  therefore,  to  take  care,  that  the  Worm  made  ufe  of  for  thefe  diftil- 
lations,  is  not  too  narrow,  nor  grows  too  cold,  which  is  beft  provided  againft 
by  not  having  it  too  long.  And  if  ever,  during  the  Diftillation,  you  obferve, 
that  the  Water  and  Oil  does  not  come  off,  you  muft,  without  any  delay, 
carefully  take  off  the  Head,  and  pour  fome  boiling  Water  into  the  Worm, 
that  the  Oil  may  by  that  means  be  melted,  and  run  through,  and  then  you 
may  proceed  again  with  your  Operation.  The  Seeds  that  are  moft  liable  to 
this  inconvenience  are  thofe  of  Anife,  Cardamoms,  Baftard  Saffron,  Fennel, 
Bay,  andZedoary.  Thefe  Oils,  in  nature,  nearly  approach  to  Camphire,  which 
melts  with  a  diftilling  Heat,  but  hardens  again  immediately  when  it  comes  to  be 
cold  •,  and  here  we  may  obferve,  that  what  thus  ftops  up  the  Worm  is  pure  Oil. 
In  very  hot  Countries,  the  Aromatics  are  concodled  to  that  degree  by  the  heat 
X)f  the  Sun,  as  to  have  their  Oils  thus  converted  into  Camphire. 

USE. 

HENCE  then  we  fee,  that  in  the  Lobes  of  the  Seeds  of  fome  Plants  Nature  has 
difpofed  a  large  quantity  of  an  Oil,  that  is  ftrongly  impregnated  with  their 
proper  diftinguiihing  Spirits,  to  the  end  that  within  thefe  the  tender  Embryo  may 
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be  fafely  lodged,  and  lie  fecure  till  the  proper  feafon  for  its  appearance  is  come 
about.  And  hence  again  we  learn,  that  the  vital  Principle,  when  it  is  encom- 
pafs’d  with  fuch  a  Balfam,  may  be  preferved  a  confiderable  time,  and  indeed, 
that  fuch  a  fecurity  is  neceffary,  that  on  one  hand  it  may  not  be  deftroyed  by 
the  Winter’s  Cold,  nor,  on  the  other,  by  an  unfeafonable  Warmth  andMoifture, 
be  brought  forth  immaturely,  and  perifh.  And  for  this  reafon,  in  the  Root 
and  the  Seeds  particularly,  we  find  this  Oil..  But  as  there  are  a  great  number 
of  Seeds,  now,  whofe  diftill’d  Oil  have  no  remarkable  Smell  or  Tafte,  hence 
we  are  certain,  that  the  Spirits  of  many  Vegetables  efcape  the  notice  of  our 
Senfes,  though  at  the  fame  time  they  give  them  all  their  peculiar  properties, 
and  fo,  accurately  difbinguifh  them  from  one  another.  To  the  fagacity  of  our 
Senfes,  therefore,  though  we  may  attribute  a  good  deal,  yet  we  muft  take  care 
we  do  not  afcribe  too  much.  Perhaps,  now,  the  more  volatile  the  Spirit  is  that  * 

is  contained  in  the  Oil  of  the  Seed,  and  the  warmer  Tafte  it  difcovers,  fo  much 
the  lefs  time  will  fuch  Seeds  retain  their  prolific  Vertue;  whilft  on  the  other 
hand  thofe  that  poflefs  one  naturally  lefs  active,  may  be  difpofed  for  a  long 
time  to  propagate  their  Species.  Certainly  the  moft  fragrant  aromatic  Seeds, 
and  thofe  which  diftinguilh  themfelves  by  the  moft  biting  Tafte,  foon  become 
effete  and  incapable  of  producing  new  Plants.  This  we  fee  plainly  in  the 
umbelliferous,  balfamic  Plants,  and  in  the  fine,  aromatic,  Indian  Seeds,  which 
are  almoft  always  fpoil’d  in  this  refpetft  by  that  time  they  are  brought  to  us* 
witnefs  the  Cardamons,  Cubebs,  Zedoary,  and  Ginger;  whereas,  on  the  other 
hand,  thofe  of  the  Thorn-tree,  Senfible  Plant,  CaJJia ,  Senna ,  and  Tamarinds, 
may  be  kept  a  great  while.  The  fame  thing  we  fee  likewife  in  the  different 
Corn-feeds,  which,  after  a  great  length  of  time,  will  difclofe  a  fruitful  Em¬ 
bryo.  But  in  this  Affair  it  is  particularly  remarkable,  that  the  Oil  of  thefe 
Seeds,  fo  long  as  they  are  kept  dry,  will  retain  its  proper  qualities  intire  a 
long  while,  and  by  a  chemical  management  may,  in  form  of  a  true  Oil,  be 
extracted  from  them  ;  whereas,  if  they  come  to  be  moiftened  with  warm  Wa¬ 
ter,  and  begin  to  germinate,  the  quantity  of  Oil  is  immediately  diminifhed, 
and  they  begin  to  be  more  difpofed  for  the  produ&ion  of  Spirits.  Hence 

therefore,  perhaps,  it  is  not  improbable  that  this  feminal  Oil  may,  by  the 
prolific  moifture  of  the  Earth,  the  action  of  the  Air,  and  faponacious  quality 
of  the  Juices  of  the  Soil,  and  Seed,  be  diffolved,  attenuated,  rendered  mifci- 
ble  with  Water,  and  infinuate  itfelf  into  the  Canals  of  the  little  Root, 
implanted  in  the  Cotelydones,  and  fo  be  propell’d  through  the  Veffels  of  the 
Embryo,  cherifh  the  tender  Plant  with  its  Spirits,  imbrue  its  nutritious  Juices 
with  a  particular  quality,  and  imprefs  upon  them  the  Chara&er  of  the  Plant 
that  produced  it :  Certainly,  when  Seeds  have  once  been  moiftened  fo  as  to 
give  figns  of  a  vital  motion,  if  they  are  kept  afterwards,  they  won’t  be  fit 
for  railing  new  Plants. 
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PROCESS  XXVII. 

An  Oil,  dijlill'd  from  the  Hypocarpia,  called  Clavi  of  the  aromatic 

Moluccan  Cloves. 

APPARATUS. 

i.  HIS  wonderful  Species  of  Indian  Aromatics,  both  the  greater,  which 
jl  bears  its  Seed  almoft  at  the  top  of  its  Branches,  and  the  lefs,  which 
has  no  Seed  at  all,  abounds  fo  plentifully  with  a  very  biting,  balfamic  Oil,  that, 
if  you  warm  them,  and  prefs  them  only  with  your  Finger,  or  wound  them  with 
a  needle,  an  Oil  will  fpontaneoufly  ooze  out,  which  for  its  Scent,  and  cauftic 
Acrimony  has  fcarcely  its  equal.  And,  indeed,  if  thefe  are  examined,  when  they 
are  juft  imported  from  the  Indies ,  and  are  taken  frefh  out  of  the  middle  of 
a  Bag,  it  is  hardly  credible  how  much  Oil  they  will  yield  ;  certainly  you 
can  fcarce  procure  io  much  aromatic  Oil  from  any  other  Body  whatever.  Let 
thefe,  then,  chofen  at  fuch  a  time,  be  put  whole  into  twelve  times  their 
weight  of  Water,  and  immediately  diftill  them  pretty  ftrongly  with  a  Worm, 
and  you  will  have  a  milky,  thick,  turbid  Water,  and  with  this  there  will  come 
off  a  large  quantity  of  Oil  of  a  golden  colour,  which  will  fubfide,  and  be 
collected  at  the  bottom  of  the  Water.  When  you  have  in  this  manner  drawn 
off  two  thirds  of  the  Water  you  made  ufe  of,  change  the  Receiver,  and  upon 
the  Refiduum  pour  as  much  frefh  Water  as  is  come  off,  and  then  proceed  to 
diftill  as  before*,  and  by  this  means  you  will  again  have  a  Water  impregnated 
with  the  Vertues  of  the  Cloves.  And  if  you  go  on  to  repeat  this  Operation, 
you  can  hardly  believe  how  long  the  Water  will  be  fomewhat  aromatic;  at 
laft,  however,  after  a  tedious  repetition,  you  will  have  a  Water  that  is  acid, 
cold,  and  fcarcely  odorous.  Save,  then,  all  the  fcented  Waters,  and  they’ll 
ferve  another  time  for  the  diftillation  of  the  Oil  inftead  of  fimple  Water.  After 
the  Operation  is  compleated,  there  will  remain  at  the  bottom  of  the  Still  a 
brown,  thick,  inodorous  Liquid,  of  an  acid-auftere  Tafte,  in  which  one  can 
difcover  no  indication  at  all  of  the  original  qualities  of  the  Cloves.  The 
Bodies  of  the  Cloves,  indeed,  after  the  Diftillation,  retain  fo  exactly  their 
proper  form  and  colour,  that,  when  they  are  half  dried,  a  Perfon  that  is  not 
aware  of  it  may  take  them  for  true  neat  Cloves.  And  indeed,  if  they  are 
afterwards  mixed  with  frefh  Cloves  that  are  very  oily,  they  will  be  again  im¬ 
pregnated  with  an  aromatic  Smell  and  Tafte,  and  will  in  fuch  a  manner  attradt 
the  Oil  out  of  the  others,  that  you  can’t  then  diftinguifh  them  from  the  ge¬ 
nuine.  In  this  way  fome  Perfons  who  deal  in  Spices,  adulterate  them,  and 
bafely  make  an  advantage  of  it. 

2.  But  if  you  want  this  Oil,  which  always,  when  procured  in  this  manner, 
appears  fomewhat  mucilaginous,  I  fry,  if  you  want  this  purer  and  brighter 
the  fir  ft  time  ;  then  inftead  of  Water,  for  the  firfb  Diftillation,  make  ufe  of  a 
flrong  Brine  of  Sea-Salt,  and  digeft  two  or  three  Weeks  before  you  diftill  : 
But  then,  however,  the  Refiduum  cannot  be  examined. 


USE. 
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USE . 

THIS  Oil  heats  exceedingly,  nay,  is  truly  caudic.  Hence  in  cold  habits 
of  Body,  and  the  coldeft  Didempers,  *tisan  incomparable  medicine.  Where 
there  is  a  Languor  of  the  Spirits,  too,  this  proves  very  efficacious  in  raifing 
them,  whether  taken  inwardly,  or  applied  outwardly.  This  wonderful  Oil, 
however,  which  is  impregnated  with  fuch  noble  Spirits,  if  it  is  expofed  in  an 
open,  broad,  glafs  Vefiel  to  a  warm  Air,  foon  diffufes  its  Spirits,  and  fills  the 
place  with  a  fine  aromatic  Smell,  and  in  a  little  time  is  converted  into  a  thick, 
cenacious,  inactive  Oil,  though  in  the  extreme  heat  of  the  hotted  Climates  it 
effedtually  holds  them  down,  and  fecures  them  for  fo  long  a  fpace  of  time. 
This  Oil  too,  as  it  is  heavier  than  Water,  always  falls  to  the  Bottom,  and  whilft 
it  is  covered  with  that,  will  retain  its  Vertues.  This  is  rarely  found  to  be  the 
cafe  in  European  Vegetables,  but  is  frequently  obferved  in  the  hotted  parts 
of  Afta>  Africa,  and  America ,  in  the  Aromatic  Trees  in  particular,  as  the  Clove, 
Cinnamon,  Guaiacum ,  and  Safiafras.  This  Oil,  however,  though  it  is  fo  hea¬ 
vy,  is  carried  up  by  the  affidance  of  boiling  Water,  and  with  the  Vapour  of 
that  rifes  in  Didillation.  And  ladly,  which  is  pretty  remarkable,  Vegetables 
that  abound  with  this  very  hot  Oil,  do  not,  when  they  are  diddl’d,  difcover 
any  alcaline  Salt  in  their  Refiduumy  but  an  acid,  rough,  cold,  and  pretty  fixed 
one,  which  ferves  as  a  Vinculum  to  hold  down  the  Oil,  which  of  itfelf  wou’d 
be  too  volatile. 

PROCESS  XXVIII. 

An  Oil  di/liU'd  from  Sajfafras. 
APPARATUS. 

i.  TF  light,  oily,  aromatic  Woods,  cut  in  the  Winter  feafon,  are  rafped 
X  whild  they  are  found  and  freffi,  and  boiled  drongly  in  a  Still  with 
twenty  times  their  weight  of  Water,  there  will  didill  from  them  a  milky 
Water,  and  an  Oil,  which  from  the  Safiafras  of  America ,  is  nearly  pellucid, 
and  finks  to  the  bottom  of  the  Water,  though  the  Wood  itfelf  is  pretty  foft, 
light,  and  almod  fpongy.  Proceed  in  your  Didillation  as  long  as  any  Oil 
comes  over,  or  the  Water  appears  con fiderably  milky  *,  and  you  will  have  then 
remaining  in  the  Still  an  acid-audere  Decodtion. 

2.  If  you  then  take  fome  more  freffi  Shavings,  and  didill  them  with  this 
Decoration  and  the  former  Water,  you  will  the  fecond  Didillation  have  a 
larger  quantity  of  Oil :  And  if  you  repeat  it  a  third  time  with  the  cohobated 
Water,  and  twice  decodted  Reftduum ,  it  will  by  this  means  be  farther  increafed. 

3.  This  is  the  method  we  make  ufe  of  to  draw  the  Oil  from  all  Woods  that 
give  it  out  eafily  ;  of  which  fort  in  particular,  are  Fir?  Pine,  and  Safiafras: 
But  here  the  Oil  of  the  two  fird  is  light,  and  fwimsupon  the  Water,  the  lad  is 
heavy,  and  falls  to  the  bottom. 

4.  But  Woods  that  are  very  hard  and  heavy,  mud  be  rafped  finer,  and  di- 
geded  a  good  while  with  fait  Water,  and  then  be  didilfd  with  a  Brine  of  Sea- 
Vol.  II.  M  Salt, 
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Salt,  for  by  this  means  at  length  their  Oil  may  be  feparated  from  them.  Of 
this  kind  is  the  Wood  of  the  Orange,  Arbor  Vitce ,  Benjamin,  Box,  Cedar,  Ci¬ 
tron,  Snake-tree,  Guaiacum,  Rofe-wood,  all  kinds  of  Juniper,  the  Lemon,  Sa- 
vine,  Styrax,  and  the  other  balfamic  Trees  which  produce  the  Balfam  Capivi, 
Peru,  Tolu,  and  Elemi:  And  the  longer  thefe  are  digefted  with  Brine  in 
clofe  Vefiels,  the  more  eafily  they  give  out  their  valuable  Oils  in  Diftillation. 

5.  Thofe  Woods  that  are  oily,  refinous,  balfamic,  gummy,  and  difcharge  a 
Pitch,  are  the  propereft  for  this  Operation,  efpecially  if  they  are  at  the  fame 
time  heavy,  and  folid.  Thofe  on  the  other  hand  which  are  light  and  fpongy, 
and  grow  chiefly  in  wet  places,  as  the  Alder,  Poplar,  Willow,  Elder,  Vine, 
and  the  like,  are  unfit  for  Diftillation,  yielding  fcarcely  any  thing  of  this  Oil. 

6.  Woods  lopped  at  that  time  when  the  Juices  are  moft  in  motion,  yield  lefs 
Oil,  and  what  they  do  yield,  is  not  fo  good,  as  you  may  procure  from  the 
very  fame,  if  they  are  cut  in  the  middle  of  a  fharp  Winter.  The  Wood  like- 
wife  of  young  Trees  that  grows  apace,  gives  out  lefs  Oil  than  the  fame  does 
when  they  have  been  a  good  while  paft  their  maturity,  and  are  grown  old. 
And  laftly,  the  Ever-greens  yield  more,  and  a  hotter  Oil  than  thofe  which  na¬ 
turally  fhed  their  Leaves.  From  thefe  Obfervations,  then,  it  is  evident,  why 
heavy  Oak  is  chofen  for  building,  and  qualified  too  in  the  manner  we  have 
mentioned. 

7.  From  what  has  been  faid  then,  we  learn,  that  the  weight  of  Woods  is 
owing  chiefly  to  a  heavy  compaCt  Oil,  clofely  connecting  and  binding  together 
the  other  Principles  ;  not  this  only  which  riles  in  Diftillation,  but  that  parti¬ 
cularly  which  remains  in  them  when  the  Operation  is  over:  This,  Cedar,  Guaia¬ 
cum,  and  Juniper,  feem  to  evince.  And  their  difpofition  to  laft  a  great  while, 
depends  likewife  upon  the  fame  caufe ;  whence  we  fee  that  the  moft  durable 
Woods  are  always  the  moft  oily,  witnefs  the  Box,  Cedar,  Olive,  and  Oak. 
And  laftly,  it  is  their  Oil  in  particular  that  gives  them  their  excefiive  hardnefs ; 
for  the  foft,  fungous,  fpongy  Woods  are  without  it;  the  Box,  Snake- tree, 
Guaiacum,  Olive,  and  Iron-wood,  abound  with  it.  Hence  then  we  have  a  no¬ 
tion  of  Oils,  Balfam,  Turpentine,  Refin,  and  Pitch,  which  have  all  the  fame 
origin,  but  are  concoCted  and  infpififated  with  a  greater  or  lefs  Heat  of  the  Sun. 
And  hence  we  underftand  how  Woods  become  carious,  viz.  by  Worms  feeding 
upon  the  fubtil  Oil  contain’d  in  their  little  Follicles,  and  oily  DuCts,  whence 
they  afterwards  fall  into  a  kind  of  Afhes  ;  or  by  their  being  expofed  to  the 
alternate  aCtions  of  a  hot,  cold,  moift,  and  dry  Air,  by  which  means  their 
Oil  will  be  confum’4  likewile,  and  there  will  remain  nothing  but  a  friable 
Earth. 


PROCESS  XXIX. 

An  Oil  dijliird  from  the  Bark  of  Cinnamon . 
APPARATUS. 

J.IT  7 E  formerly  took  notice,  that  in  the  Barks  of  Trees,  the  old  ones  in 
W  particular,  and  the  Ever-greens,  there  is  collected  a  great  quantity  of 
Oil,  which  appears  there  under  the  different  forms  of  Oil,  Balfam,  Colopho¬ 
ny 
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ny,  Camphire,  Gum,  Tears,  Refin,  and  Gum-Refin,  always  prefenting  us 
with  the  native  pinguious  part  of  the  Vegetable.  For  this  reafon,  therefore,  the 
Chemifts  have  diftill’d  thefe  in  the  fame  manner  we  mentioned  of  the  Woods, 
and  have  drawn  from  them  large  quantities  of  the  moil  beautiful  Oils.  Thus 
I  take  the  choiceft  frefii  Cinnamon,  broke  into  fuch  pieces  as  will  conveniently  lie 
in  the  Still,  and  diftill  as  in  the  preceding  Procefs.  In  the  firft  place,  then,  there 
comes  off  a  white  Water  refembling  the  bed  Milk,  which  elegantly  contains  the 
Smell,  Tafte,  and  Vertues  of  the  Cinnamon  ;  and  at  the  fame  time  there  rifes 
an  Oil  of  a  golden  Colour,  which  falls  to  the  bottom  of  the  Water :  And  fo 
long  as  this  milky  Liquor,  together  with  its  Oil,  continues  to  run,  fo  long 
you  muff  keep  up  your  Diftillation  *,  but  as  foon  as  ever,  with  the  fame  degree 
of  Heat,  you  obferve  a  clear  Water  come  off',  you  muff  then  change  your 
Receiver,  and  proceed  again,  by  which  means  you  will  at  laft  have  a  Water 
perfe&ly  clear,  and  without  any  Oil,  which  you  muff  carefully  watch,  in  order 
to  defift  as  foon  as  ever  this  ceafes  to  have  any  Smell  or  Tafte  of  the  Spice. 
This  fecond  Water  muft  be  faved  by  itl'elf,  and  will  have  fomewhat  of  the 
Vertues  of  the  Cinnamon.  1  generally,  then,  put  fome  frefii  Water  upon  the 
Refiduum ,  and  make  it  boil  brifkly,  upon  which  there  rifes  a  light,  clear,  thin, 
inodorous  Water,  of  a  cool  acid  Tafte,  which  often  during  the  Diftillation, 
corrodes  the  Copper  head,  and  by  this  means  grows  greenifh,  naufeous,  emetic, 
of  a  vitriolic  nature,  and  hence  proves  of  fervice  againft  Worms.  This  however, 
has  not  the  leaft  mark  of  Cinnamon  in  it,  and  therefore,  when  it  has  ferved  for 
this  Experiment,  it  is  of  no  farther  ufe.  The  Operation  being  over,  there  re¬ 
mains  in  the  Still  a  thick  turbid  Decoftion,  which  is  of  a  brownifh  red  Colour, 
has  an  acid  auftere  Tafte,  and  is  very  aftringent.  And  the  Bark  of  the  Cinna¬ 
mon  retains  its  true  appearance  fo  exactly,  that  if  one  does  not  examine  it,  ei¬ 
ther  by  fmelling  to  it,  or  tailing  of  it,  one  may  eafily  take  it  for  the  beft  frefh 
Cinnamon,  efpecially  if  it  is  firft  gently  dried.  Nay,  and  if  this  is  put  for  fome 
time  into  a  parcel  of -very  good  Cinnamon,  it  will  by  this  means  acquire  new 
Vertues,  which  therefore  will  be  proportionably  deftroy’d  in  the  other. 

2.  If  you  carefully  feparate  the  two  firft  Waters  from  their  Oil,  and  make 
ufe  of  thefe  with  the  remaining  Decotftion,  to  diftill  frefh  Cinnamon,  inftead  of 
common  Water,  you  will  by  this  means  procure  a  good  deal  more  Oil,  and  the 
Water  that  comes  off  firft  will  be  exceeding  white  and  oily,  and  as  grateful 
almoft  as  the  Oil  itfelf.  If  you  repeat  this  Operation,  therefore,  and  always 
carefully  feparate  the  Oil,  you  will  at  laft  have  a  great  quantity  of  an  exceeding 
choice  Oil:  You  never,  however,  will  be  able  to  procure  but  a  certain  quan¬ 
tity  both  of  the  Oil,  and  medicated  Water,  which  it  is  not  poflible  to  increafe 
by  any  method  whatfoever. 

3.  But  as  this  Oil  is  exceeding  valuable,  and  yet  in  this  manner  of  diftilling 
it,  there  is  always  fomewhat  flocculent  and  mucilaginous  adhering  to  it,  which 
both  renders  it  impure,  and  hinders  its  being  nicely  feparated,  hence  the  Artifts 
have  ftudied  how  this  might  be  prevented,  and  they  found,  that  if  it  was  digeft- 
ed  with  a  Brine  of  Sea-Salt,  or  Water  made  very  acid  with  Vitriol,  as  we  men¬ 
tioned  in  the  Cloves,  before  it  was  diftill’d,  then  the  Oil  that  came  off  wou’d  be 
purer,  and  capable  of  being  more  accurately  procured  without  any  admixture 
of  heterogeneous  parts.  Hence,  then,  by  cohobating  with  this  faline  or 
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acid  Water,  and  the  former  diftill’d  Waters  of  the  Cinnamon,  you  will  pre¬ 
pare  a  moil  beautiful  Oil,  and  a  Water  equal  in  vertue  to  the  Oil. 

4.  If  the  fubftance  of  the  Cinnamon  that  remains  after  the  Operation  No.  1 , 
of  this  Procefs,  is  burnt  with  an  open  Fire  into  Allies,  it  yields  fcarcely  any 
Salt,  nay,  I  may  almolt  fay,  none  at  all.  But  if  the  Deco6tion  defcribed  No, 
2.  is  infpifiated,  it  produces  a  very  rough  extra#,  which  being  burnt  according 
to  Procefs  5,  affords  a  little  Salt,  in  which  there  remains  nothing  at  all  of  the 
proper  vertues  of  the  Cinnamon.  It  is  to  no  purpofe,  therefore,  to  prepare, 
with  fo  much  labour,  this  very  fmall  quantity  of  Salt,  in  order  to  mix  it  with 
its  Oil,  to  make  that  coftly  EfTential  Salt,  as  it  is  called,  of  Cinnamon. 

USE. 

TH  E  Bark  of  Fir,  Guaiacum,  Juniper,  Pine,  Savine  and  Salfafras,  are  the 
principal  that  are  made  ufe  of  for  this  Operation.  From  Caflia,  digefted 
for  a  great  while,  you  may  procure  fomething  of  the  fame  nature.  From  what 
has  been  faid  then,  we  learn  how  vain  the  boafts  of  thofe  trifling  Chemifts  are, 
who  pretend,  by  afecret  Art  of  their  own,  to  draw  from  this  valuable  and  coft¬ 
ly  Spice  Cinnamon,  twice  or  three  times  as  much  genuine  Oil  as  other  People 
can  ;  for  it  is  prepared  only  by  nature  in  a  certain  meafure,  which  may  be  eafily 
feparated  by  the  common  method  juft  defcribed,  and  beyond  which  Art  cannot 
produce  the  leaft  drop  more.  In  this  Oil  now,  there  is  contained  a  perfectly 
igneous  Spirit,  which  like  true  Fire,  foon  confumes  the  human  Body,  and  which 
in  Acrimony  is  exceeded  by  none,  as  is  fufficiently  confirmed  by  Experiments. 
If  it  is  taken  internally,  therefore,  or  is  applied  externally,  it  heats,  inflames, 
nay,  and  will  immediately  burn  in  fuch  a  manner,  as  to  produce  a  gangrenous 
Efchar.  In  the  mean  time,  however,  with  regard  to  its  invigorating  power, 
there  is  not  any  one  thing  in  the  whole  Materia  Medica ,  that  can  be  compared 
with  it.  Certainly,  if  there  is  any  Medicine  that  is  of  fervice  in  cold  pituitous 
uterine  Diforders,  it  is  this  diftill’d  Oil,  when  it  is  made  ufe  of  by  a  fkilful  Phy- 
fician.  But  there  is  one  thing  very  remarkable  in  this  Oil,  which  is  confirm’d 
by  a  great  many  Obfervations,  viz.  that  if  a  large  quantity  of  it  truly 
prepared  in  Ceylon,  ftands  quiet  for  fome  years  in  a  Yeflfel  accurately  ftopt, 
then  great  part  of  it  will  be  converted  into  a  real  Salt,  which  will  diftblve  in 
Water,  and  will  be  ftrongly  impregnated  with  the  proper  vertue  of  the  Cin¬ 
namon  :  This  I  have  had  from  various  Perfons  of  Credit,  and  it  is  confirmed  by 
the  Obfervation  of  the  famous  Dr.  Slave,  who  fays,  that  in  the  fpace  of  twenty 
years,  half  fuch  an  Oil,  clofely  fecured  in  its  Veflel,  was  changed  into  pure 
Salt,  Phil.  Tranf.  Abr.  Vol.  III.  p.  362.  This  now  is  not  found  to  be  the  cafe, 
when  the  Oil  is  kept  negligently  flopp’d  fo  that  it  lofes  its  Spirits,  and  hence 
becomes  vapid  and  inactive,  whence  it  feems  to  appear,  that  this  Spirit  has  a 
power  of  generating  Salt  from  its  own  Sulphur,  which  well  deferves  a  careful 
Examination, 
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PROCESS  XXX. 

Dijiill'd  Oils  per  Defcenfum :  An  injlance  here  in  Cloves . 

APPARATUS. 

IT  being  obferv’d,  that  when  Vegetables  abounding  with  Oil  were  put 
in  motion  by  Fire,  they  fweated  out  their  pinguious  Fluids,  which 
might  then  be  eafily  collected,  a  method  was  contrived  for  procuring  Pitch 
from  the  Wood  of  the  coniferous  Trees  by  uftulation.  Axtius  de  Coniferis » 
And  this  afterwards  was  applied  to  the  very  oily  Seeds,  which  difcharged  an 
Oil  in  the  fame  manner  when  it  came  to  be  fufed  by  a  gentle  Heat,  as  we  fee 
evidently  in  Almonds.  And  laftly,  the  aromatic  Plants  by  the  fame  method 
were  made  to  give  out  their  Oils  likewife.  The  Oil,  however,  procured  in 
this  manner,  differs  intirely  in  Smell,  Tafte,  and  Vertue,  from  that  exprefs’d 
according  to  Procefs  20.  To  let  you  fee  an  inftance  of  this  then,  I  take  fome 
choice  Cloves  pounded  till  they  are  reduc’d  to  an  oily  Pulp.  This  I  fpread 
to  the  thicknefs  of  a  quarter  of  an  inch,  upon  a  piece  of  very  clofe  linnen  Cloth, 
which  is  tied  over  a  cylindrical  glafs  VefTel  in  fuch  a  manner,  that  it  can’t  pofii- 
bly  fall  in  :  And  here  the  deeper  the  VefTel  is,  the  fitter  it  is  for  this  Operation* 
as  the  cavity  underneath  the  Cloth  being  by  this  means  fo  much  the  bigger,, 
will  more  readily  cool  and  condenfe  the  oily  Vapour.  I  then  take  this  iron  Co¬ 
ver,  which  is  a  little  Concave,  has  a  flat  rim,  and  is  made  of  fuch  a  fize,  that 
the  Rim  may  reft:  exa&ly  upon  that  of  the  glafs  Veflel,  whilft  the  lower  Con-’ 
vex  part  goes  juft  within  its  Cavity  ;  and  here  the  deptfr  of  the  Cover  in  the 
middle  need  not  be  above  four  lines.  This  then  I  lay  upon  the  Cloves,  and  prefs 
it  down  a  little,  that  its  Convex  part  may  force  down  the  Cloves,  and  cloth,  a 
little  way  within  the  Mouth  of  the  Glafs.  Thefe  things  being  thus  difpofed,  I 
fill  the  hollow  of  the  iron  Cover  with  clear  Afhes,  and  upon  thofe  lay  a  few 
live  Coals,  the  Heat  of  which  penetrating  to  the  Cloves,  agitates  and  diflfolves. 
them,  by  which  means  their  native  Oils  and  Water  being  refolved  into  Va¬ 
pours,  float  about  in  the  Cavity  underneath,  till  being  condenfed  upon  the  cold 
lides  of  the  Glafs^  they  run  down  in  drops  to  the  bottom,  and  there  form  a  ve¬ 
ry  hot  Water  and  Oil.  If  you  carefully  then  continue  your  Fire,  you  will  be 
able  by  this  means  to  draw  outalmoft  all  the  Oil  •,  and  when  you  perceive  that 
nothing  comes  away  with  the  fame  degree  of  Heat,  then  your  Operation  is  over. 
But  here  you  muft  be  cautious  not  to  increafe  your  Fire  too  much,,  for  fear  of 
giving  the  Water  and  Oil  an  empyreumatical  Taint;  and  yet,  on  the  other 
hand,  if  it  is  too  gentle,  you  will  hardly  get  any  thing  out.  The  middle  Heat 
may,  however,  be  eafily  obtained,  by  beginning  with  a  very  little  Fire,  and 
then  gradually  increafing  it.  By  repeating  this  Operation  then  with  frefh.  Cloves 
you  may  procure  what  quantity  of  Oil  you  pleafe. 

USE . 

FROM  this  Experiment,  we  learn  the  natural  difpofition  of  the  pro¬ 
per  aromatic  Oil.  And  that  now  which  is  procured  ia  this  manner,  difco- 

vers. 


8 6  Elements  (?/  Chemistry,  Part  III. 

vers  the  fame  Smell,  Tafte,  and  Vertues,  as  the  diftill’d  effential  Oil  does,  in 
every  particular,  fo  that  it  can  fcarcely  by  any  means  be  diftinguifh’d  from  it. 
There  is  lefs  Oil  indeed  procured  from  the  fame  quantity  of  Spice  by  this  me¬ 
thod,  than  by  diftilling  it  with  Water  ;  but  then  the  Refidaum  may  be  ftill  ufed 
for  Diftillation,  and  other  purpofes,  for  it  retains  a  great  deal  of  the  original 
aromatic  Vertues.  This  Operation  is  chiefly  made  ufe  of,  when  one  wants  to 
prepare  the  Oil  in  a  very  fhort  time,  or  to  (hew  this  Experiment ;  otherwife  the 
Diftillation  with  Water  is  preferable.  By  this  method,  fuch  an  Oil  may  be 
drawn  fpeedily  from  Orange,  Citron,  and  Lemon-peel,  Mace  and  Nutmegs, 
and  from  other  Subftances  too  that  are  very  oily,  when  they  are  prepared  in 
the  manner  abovementioned.  Hence  then  we  fee  what  effe<5l  this  degree  of  Fire 
has  upon  Oils,  as  they  naturally  exift  in  Vegetables,  viz.  it  melts  them,  and 
feparates  them  in  fuch  a  manner,  as  to  make  them  fpontaneoufly,  as  it  were, 
fweat  out.  But  when  the  Bodies  made  ufe  of  for  this  Operation  are  very  dry, 
they  muft  be  pounded  and  put  into  a  Cloth,  and  be  expofed  to  the  Vapour  of 
boiling  Water,  till  they  are  penetrated  with  it  quite  through,  and  then  if  they 
are  made  ufe  of,  they  will  yield  more  Water  and  Oil,  and  it  will  be  drawn 
from  them  too  with  lefs  difficulty.  It’s  furprizing  now,  how  much  thefe  Oils 
differ  from  thofe  procured  by  Expreffion,  being  th zteperDefcenfu?n  areabundant- 
ly  more  aromatic. 

SCHOLIUM. 

THIS  Experimental  Hiftory  of  Oils  prepar’d  from  Aromatics  by  the  Che¬ 
mical  Art,  efpecially  by  Diftillation,  treated  of  from  Procefs  22,  to  this 
30th,  contains  a  greannany  things  that  are  both  curious  and  ufeful.  With  an 
Eye  therefore  particularly  to  the  fervice  they  may  be  of  to  you  in  Chemiftry, 
Phyfics,  and  Medicine,  I  ftiall  take  notice  of  the  chief  of  them,  as  carefully 
and  fuccindtly  as  poffible. 

1.  All  the  aromatic  vertue  of  Vegetables,  then,  con fifts  in  their  effential  Oil 
alone,  which  being  perfectly  feparated  from  them,  the  remaining  Subftance 
has  not  the  leaft  of  this  quality  remaining. 

2.  But  in  this  Effential  Oil,  again,  it  is  an  exceeding  fubtil,  volatile,  pungent 
Spirit,  fo  little  in  quantity,  that  its  weight  is  fcarcely  perceptible,  that  con¬ 
tains  all  that  vertue  which  gives  the  Oil  its  efficacy,  and  which  therefore  being 
diffipated,  the  Oil  becomes  abfolutely  vapid  and  effete.  In  thefe  Oils,  there¬ 
fore,  we  muft  always  carefully  diftinguiffi  the  Sulphur  from  the  Spirit,  or  the 
refinous  part,  from  the  acrid  igneous  one.  From  its  natural  volatility,  the 
Spirit  foon  exhales,  and  then  the  fulphureous  part  remains  ina&ive.  And  in  the 
open  Air  this  Oil  will,  in  a  fhort  time,  in  a  clofe  Veffel,  in  a  longer,  be  infpiffa- 
ted  through  various  degrees,  and  fo  be  gradually  changed  from  a  liquid  Oil  to 
a  thicker,  from  this  to  a  Balfam,  from  this  again  to  a  more  tenacious  Body, 
and  at  laft  by  age  into  a  brittle  Refin  ;  which  again  by  a  new  Diftillation, 
may  be  converted  into  a  thin  liquid  Oil.  Hence  fome  famous  Authors  have 
been  of  opinion,  that  diftill’d  Oils  are  actually  melted  Refins,  and  Refins  only 
condenfed  Oils.  Bohn.  Dif.  Cbem.  p.  29,  319,  326.  The  Sun  certainly  does 
change  the  Oils  of  Vegetables  in  this  manner ;  for  if  you  make  a  pun&ure  in 
the  Fir,  Cedar,  Larch-Tree,  or  Pine,  there  will  in  a  fhort  time  diftill  from 
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them  a  liquid  limpid  Oil,  and  how  ftrongly  this  is  impregnated  with  a  rich  aro¬ 
matic  Spirit,  I  have  often  obferved  with  admiration  :  But  when  this  comes  to 
the  Bark,  by  the  heat  of  the  Sun  it  begins  gradually  to  lofe  its  Spirits,  and  at  the 
fame  time  is  infpiffated,  and  becomes  a  thick  Turpentine,  more  denfe  than  the 
former  Oil,  but  lefs  pregnant  with  Spirits.  And  even  this  very  Turpentine, 
when  it  is  longer  expofed  to  the  adtion  of  the  Sun,  and  farther  concodted,  puts 
on  the  nature  of  a  Refin,  lofing  gradually  its  aromatic  Spirit,  till  it  at  laft  re¬ 
tains  very  little,  either  Smell  or  Tafte.  And  hence,  when  we  fay  that  a  Re- 
fin,  by  Diftillation  with  Water,  may  be  refolved  again  into  an  Oil,  this  muft  be 
underftood  only  of  the  fulphureous  part,  and  not  of  the  fulphureous  and  refi- 
nous  together,  for  the  Spirit  is  not  regenerated,  or  returns  again,  but  only  the 
fluidity  of  the  Oil.  And  the  aromatic  Rented  Tears,  too,  of  Benjamin,  Gum- 
Lac,  Maftic,  Olibanum,  and  Sarcocolla,  have  loft  a  great  deal  of  the  Spirits 
which  were  contained  in  them  whilft  they  were  fluid  Oils.  Hence,  therefore, 
the  frefher  and  more  liquid  thefe  are,  the  more  beautiful  are  their  medicinal 
effedb,  for  by  age  they  become  quite  effete.  Nay  at  laft,  when  the  Spirit  is 
quite  gone,  the  inadtive  oily  Refiduums  fcarcely  differ  from  one  another.  And 
for  this  reafon,  I  can  hardly  help  thinking,  that  the  fubftance  of  effential  Oils 
is  very  nearly  the  fame,  the  Spirits  giving  to  each  its  peculiar  and  diftinguifh- 
ing  qualities.  Does  their  particular  fpecific  gravities  depend  upon  their  Spirits 
likewife  ?  This,  if  you  chufe  to  engage  in  it,  is  proper  matter  of  Inquiry.  We 
here,  however,  muft  carefully  obferve,  that  the  acrid  Tafte  and  power  of  a 
Plant  may  be  owing  to  the  Salt  ;  but  then  the  private  proper  Character  does 
not  depend  upon  that,  but  upon  the  Spirit  of  the  Oil,  as  in  the  Hiftory  of 
the  Production  of  alcalious  Salts,  and  the  feparation  of  the  native  Saks  of  Ve¬ 
getables,  has  appeared  already  :  When  thefe  lofe  their  Oil,  their  diftinguifhing 
qualities  perifh  likewife. 

3.  The  more  pungent  the  Smell  of  any  vegetable  Subftancesare,  or  the  hotter 
and  more  biting  their  Tafte,  the  more  igneous  will  be  the  power  of  the  Spirit 
that  refides  in  the  diftill’d  Oil.  Thofe  too  that  are  come  to  full  maturity,  and 
are  gently  dried,  yield  a  thicker,  ftronger,  and  deeper  colour’d  Oil  :  Thofe 
that  are  frefh  and  moift  when  diftill’d,  afford  a  fmaller  quantity,  and  the  Oil  is 
thinner,  clearer,  and  lefs  igneous;  but  at  the  fame  time  it  is  more  fragrant. 
Does  the  Spirit  itfelf  of  Vegetables,  therefore,  gradually  increafe  in  vigour,  till 
it  arrives  at  laft  at  his  higheft  ftate  ?  Certainly,  in  moll  of  them,  the  Scent 
and  Tafte,  which  are  the  effedts  of  thefe  Spirits,  are  not  ftrongeft  in  the  begin¬ 
ning,  but  when  the  Plant  is  in  its  full  perfection.  But  here  again  we  muft  take 
notice,  that  in  fome  Plants  there  feems  to  be  contained  a  larger  quantity  of 
Spirits  in  a  lefs  of  Oil,  whilft  in  others  there  is  a  lefs  quantity  in  a  greater. 
Thus  one  pound  of  Nutmegs  will  yield  an  ounce  of  Oil,  tho’  you  can  procure 
but  the  fame  quantity  from  five  and  twenty  pounds  of  Calamus  Aromaticus, 
whence  it  appears,  that  there  is  not  in  them  both  the  fame  proportion  betwixt 
their  Oil  and  Spirits.  But  there  is  a  particular  Acrimony  too  in  thefe  Spirits 
which  thusdiftinguilh  the  Oils ;  for  in  Oil  of  Cinnamon,  like  Fire  it  burns  any 
part  of  the  Body  it  is  applied  to,  nor  can  it  be  walh’d  out  under  a  long  time. 
Savory  too,  and  Thyme,  yield  a  very  hot  Oil,  nay  perhaps  the  molt  acrid 
of  all.  Hence  then  we  lee  the  wonderful  nature  of  thefe  Spirits,  which  when 
they  have  exhaled  from  their  Oils,  fcarcely  at  all  diminifh  their  weight,  and 
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yet  deprive  them  of  their  vertues,  and  leave  them  effete,  thick,  of  a  terebinthi- 
naceous,  and  at  laft  of  a  refmous  Nature.  I  have  examined  into  the  weight  of 
thefe  Spirits,  but  never  cou’d  difcover  any. 

4.  Diftill’d  effential  Oils  are  found  to  be  of  different  Colours,  as  they  are 
procur’d  from  different  Plants:  Thus  that  of  Mint  is  brown,  of  Lavender  yel- 
lowifh,  of  Cinnamon  of  a  gold  Colour,  of  Wormwood  a  black-green,  of  Ca¬ 
momile  and  Yarrow  bluifh,  of  Anife  almoft  white,  and  of  Camphire  quite  fo. 
Does  this  variety  arife  from  a  difference  in  the  Spirits,  or  from  the  Oil,  or  from 
fome  third  Principle  that  rifes  likewife  from  fome  Vegetables  in  Diftillation  ? 
This  certainly,  which  hitherto  is  not  fufficiently  clear,  deferves  to  be  inquir¬ 
ed  into. 

5.  Some  of  thefe  Oils  again  are  exceeding  liquid,  nay  almoft  fpirituous,  of 
which  we  have  an  inftance  in  the  effential  Oil  diftill’d  from  the  Peel  of  Lisbon 
Oranges,  than  which  fcarcely  any  is  thinner.  Of  this  kind  too  is  that  from  Laven¬ 
der,  and  that  very  heavy  one  that  is  drawn  from  Saffafras.  Others  on  the  con¬ 
trary,  are  thicker,  as  thofe  of  Fennel  and  Rofes  ;  fome  thicker  ftill,  as  that 
of  Anife  ;  and  yet  another  fort  exceeding  thefe  in  thicknefs,  as  Camphire. 
The  thickeft,  however,  melt  with  a  gentle  heat,  the  next  thick  with  a  gentler, 
and  the  leaft  thick  with  the  leaft  of  all?  Whence  again  is  this? 

6.  But  thefe  Oils  differ  in  a  particular  manner  in  their  fpecific  gravities, 
fome  of  them  being  even  heavier  than  Water,  and  that  too  by  a  confiderableex- 
cefs  of  weight.  Of  this  kind  are  the  Oils  of  Cinnamon,  Cloves,  Saffafras,  Nut¬ 
megs,  and  I  imagine  of  other  Aromatics  that  grow  in  the  hot  Countries  betwixt 
the  Tropics;  and  thefe  require  a  ftronger  Fire,  and  a  lower  Veffel  for  their  Di¬ 
ftillation,  and  that  only  one  fourth  part  of  it  fhould  be  empty.  But  other  ef¬ 
fential  Oils,  on  the  contrary,  are  very  light,  as  that  diftill’d  from  Lavender. 
This  excefs,  however,  of  Weight,  don’t  of  confequence  render  the  heavieft 
Oils  the  thickeft  ;  for  as  I  hinted  juft  now.  Oil  of  Saffafras  is  exceeding  heavy, 
and  at  the  fame  time  very  thin  ;  Camphire  is  very  thick,  and  yet  very  light : 
This  therefore  muft  be  fought  for  fomewhere  elfe.  Oil  of  Anife  will  often 
keep  fufpended  in  Water;  that  of  Juniper- berries  fometimes  finks  to  the 
Bottom. 

7.  In  thefe  aromatic  effential  Oils,  there  is  an  inimitable  vertue  depending 
intirely  upon  the  Spirit  we  have  fo  often  mentioned,  which  is  acrid,  heating, 
and  inflaming,  but  which  at  the  fame  time  is  grateful  ’and  reviving,  invigo¬ 
rates  the  animal  Spirits,  ftimulates  the  Nerves,  and  thus  diffolves  cold  vifcid 
Humours.  By  thefe  qualities,  therefore,  they  are  of  fervice  to  Perfons  in  years, 
in  cold,  watery,  pituitous  habits  of  Body,  in  cold  intermittents,  in  moift  cold 
hypochondriacal  and  hyfterical  Diforders,  in  cold,  watery,  mucous  Flatulencies, 
and  in  cold  acid  pains  of  the  Bowels,  both  Iliacal  and  Colicky.  And,  indeed, 
if  they  are  ufed  in  thefe  cafes  by  a  prudent  Phyfician,  they  prove  a  noble  and 
very  fafe  Medicine.  When  they  are  given,  however,  in  Difeafes,  where  there  is  too 
much  Motion,  Heat,  and  Inflammation,  by  the  unfkilful  application  of  them, 
they  prove  perfect  Poifons.  The  Chemifts  have  wifely  obferved,  that  Oils  a<ft 
by  their  Spirits,  and  that  thefe  Spirits  being  entangled  and  retained  by  their  Oils, 
may  be  fo  applied  to  any  part  of  the  Body,  as  to  exercife  their  proper  Powers, 
which,  were  they  at  liberty,  on  account  of  their  volatility,  they  would  foon 
lofe  the  capacity  of  exerting  :  Being  thus  united,  therefore,  they  a<ft  with  more 
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conftancy,  tho*  at  the  fame  time,  indeed,  in  a  milder  manner.  But  that  you 
may  enter  thoroughly  into  a  notion  of  this  matter.  Jet  me  obferve,  that  in  thefe 
Spirits,  and  confequently  in  the  Oil  that  contains  them,  there  is  an  Acrimony, 
which  difcovers  id  elf  evidently  by  a  Senfation  like  that  which  Fire  imprefles  on 
the  Tongue,  which  is  immediately  fucceeded  by  pain,  and  that  a  confiderable 
one  too,  and  of  the  fame  kind  with  that  which  Bodies  excite  when  they  are  appli¬ 
ed  to  the  bare  Nerves.  If  they  are  laid  on  the  Skin,  they  foon  run  through  all  the 
fteps  of  an  Inflammation,  and  in  a  fhort  time  produce  a  gangrenous  Efchar. 
And  when  they  are  applied  to  the  Lips,  the  infide  of  the  Nofe,  and  the  Velum 
Pendulum  Palatinum ,  where  the  Nerves  are  cover’d  with  an  Epidermis  only,  with¬ 
out  the  Cutis ,  they  there  have  the  mod  violent  effect  of  all,  and  hence  they 
foon  excite  there  mod  terrible  Inflammations.  Hence  it  appears  then,  whac 
fad  effects,  in  the  Fauces ,  OEfophagus ,  Stomach,  and  Inteftines,  may  follow  the 
taking  thefe  Oils  imprudently.  Thefe,  therefore,  with  the  greateft  juftice,  are 
called  inflammatory  Oils.  In  the  mean  time,  however,  as  I  took  notice  before, 
there  is  nothing  that  more  immediately  revives  the  languid  Spirits  than  thefe 
Oils  do,  by  the  grateful  influence  they  exert  upon  them,  not  fo  eafy  to  be  ex¬ 
plained  from  any  common  principles,  as  to  be  learnt  from  the  event  of  Expe¬ 
riments.  In  thefe  certainly  there  is  a  power  of  foothing,  comforting,  and  in¬ 
vigorating  the  animal  Spirits.  But  they  have  a  power  of  heating  likewife  ;  for 
whether  they  are  taken  inwardly,  or  applied  outwardly,  they  immediately  be¬ 
gin  to  warm  the  human  Body,  and  when  the  Heat  is  once  begun,  increafe  it  by 
very  fwifc  degrees.  The  colder,  however,  the  Body  is  from  a  Languor  of  the 
animal  Powers,  the  lefs  effetft  they  have  upon  it  in  this  refpetft,  and  the  contrary  ; 
and  hence  if  they  are  rubb’a  upon  a  dead  Body,  they  communicate  to  it  no  de¬ 
gree  of  Heat  at  all.  With  what  imminent  danger,  therefore,  are  thefe  pre- 
lcrib’d  in  a  burning  Fever?  They  put  the  Nerves  too  into  a<5tion,  by  (Emula¬ 
ting  them,  and  propelling  the  animal  Spirits,  and  perhaps  by  foothing  both  of 
them  with  a  grateful  fweetnels.  And  whilft  they  a£t  in  the  manner  thus  ex¬ 
plained,  they  attenuate  and  refolve  any  Vifcidities  that  can  be  difcuffed  by  an 
increafe  of  the  vital  Motion.  But  there  are  other  vertues  likewife,  and  thofetoo 
not  lefs  remarkable,  which  are  proper  to  certain  Spirits  only,  and  of  which  we 
treated  fufficiently  under  the  head  of  diftill’d  Waters,  particularly  cohobated 
ones.  The  Oils  of  the  Arbor  Vitcs ,  and  Savine,  are  (trong  Emmenagogues, 
where  the  retention  is  owing  to  a  languid  habit  of  Body.  Oil  of  Rue  is  of  ex¬ 
cellent  fervice  in  Epilepfies  arifing  from  a  cold  lax  Conftitution,  as  it  is  likewife 
a  good  anti-hyfteric,  where  the  diforder  is  produc’d  by  a  cold  Caufe.  In  a  cold 
Scurvy,  and  the  heavinefs,  and  pains  that  proceed  from  it,  Oil  of  Juniper- 
berries  is  wonderfully  efficacious,  and  happily  too  removes  thofe  obftrucftions  of 
the  Kidneys  that  are  occafloned  by  this  Inertia.  Oil  of  Mint  overcomes  the 
languid  Diforders  of  the  Stomach,  even  tho’  it  is  almoft  paralytic.  Palfles,  Gid- 
dinefs,  Lethargies,  and  other  Afife&ions  of  the  Brain,  arifing  from  a  cold  caufe, 
are  beautifully  relieved  by  Oil  of  Lavender;  whilft  Oil  of  Rofes,  by  its  de¬ 
lightful  fragrance,  without  any  inconvenience  from  its  Heat,  gratefully  re¬ 
vives  and  exhilarates  the  Heart.  But  in  Women  with  Child,  in  Labour,  or 
that  have  lately  lain-in,  where  their  Spirits  are  much  funk  without  any  Inflam¬ 
mation,  or  Veflfels  burft,  or  open,  there  is  nothing  equal  in  vertue  to  Oil  of 
Cinnamon.  If  the  Oils  of  Wormwood,  Carduus  Benediclus ,  lefler  Centaury, 
Vol.  II.  N  Camomile, 
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Camomile  and  Tanfy  are  made  into  Pills  with  fome  Crumb  of  Bread,  and 
taken  upon  an  empty  Stomach,  about  2  Hours  before  eating,  what  a  certain 
Remedy  are  they  in  Worms?  And  laftly,  thofe  choice  and  noble  Oils  of  Baum 
and  Lemon- Peel  are  greatly  ferviceable  in  Palpitations  of  the  Heart  arifing  from 
a  cold,  watery,  inactive,  mucus ;  as  thofe  of  Marjoram,  Rofemary,  and  Sage 
are  Angularly  fo  in  vifcid,  cold  diforders  and  difcharges  of  the  Uterus. 

8.  If  thefe  Oils  are  rubb’d  ftrongly,  and  for  a  good  while,  with  twice 
their  weight  of  the  pureft,  dried  Sea-Salt,  and  are  then  diftill’d  again  -per 
Veficam ,  they  become  pure,  and  limpid,  and  are  freed  from  the  gummy  Mu¬ 
cilage,  as  it  were,  of  the  Water,  and  hence  are  fitter  for  keeping  without 
lofing  their  Vertue,  if  you  put  ’em  into  glafs  Vials,  with  narrow  Necks,  that 
han’t  too  much  Salt  in  their  compofition,  flop  ’em  well  with  Glafs  Stopples, 
nicely  ground  to  the  Necks,  and  fet  ’em  in  a  dry,  cool  place.  In  this  Pu¬ 
rification,  however,  the  quantity  of  the  Oil  is  lefiened,  as  a  good  deal  of  the 
vifcid  part  remains  at  the  bottom  of  the  Still,  which,  on  account  of  its  te¬ 
nacity  is  not  able  to  rife.  And  their  Vertues,  which  depend  upon  their  Spirits, 
are  by  this  Operation  diminifhed  likewife  *,  for  fome  of  thefe  remain  in  the 
Water  in  the  Still,  and  fome  are  difperfed  through  that  which  rifes  in  the 
Diftillation.  This  Monf.  Homberg  demonftrated  by  an  elegant  but  coftly  Ex¬ 
periment,  whilft  he  diftilled  fuch  an  Oil  fix  and  twenty  times  with  frefh 
Water,  by  which  means  he  had  left  at  laft  only  one  quarter  of  the  Oil, 
three  quarters  being  converted  into  an  infipid,  tenacious  Liquid.  And  Water 
being  cohobated  four  and  twenty  times  with  fuch  an  Oil,  acquired  a  very 
aromatic,  faline,  or  fpirituous  Acrimony.  Du  Hamel.  Hift.  de  /’ Ac.  Roy .  des 
Sc.  p.  143. 

9.  If  thefe  Oils,  when  they  are  pure,  are  diftilled  in  a  glafs  Retort,  without 
the  addition  of  any  thing  elfe,  and  you  gradually  increafe  your  Fire,  there 
always  exhales  from  them  fomething  of  Water,  and  they  become  clearer, 
thinner,  lighter,  and  more  penetrating ;  and  when  you  have  urged  them  with 
a  very  intenfe  Fire,  they  leave  a  fixed,  black,  fpongy,  terreftrial  Matter,  at 
the  bottom  of  the  Retort.  And  if  you  patiently  repeat  this  Operation  in 
the  fame  manner,  you  will  at  laft  convert  the  greateft  part  of  the  Oil  into 
fuch  Faces ,  call’d  by  the  Artifts,  the  Caput  Mortuum.  The  great  Boyle ,  by 
this  method  reduced  almoft  a  whole  pound  of  diftill’d  efiential  Oil  into  Earth. 
See  the  Obfervations  at  the  end  of  his  Treatife  de  Noftiluca  Aeria . 

10.  Five  ounces  of  this  Oil  being  cohobated  8  times  upon  15  ounces  of  the 
pureft  Chalk,  in  very  clean  Vefiels,  was  reduced  to  2  ounces  and  1  drachm  of 
Oil,  2  drachms  and  45  grains  of  Salt,  and  1  ounce  and  a  half  of  a  very  ftrong, 
faline  Water,  in  which  there  was  a  volatile  Salt  of  the  Oil.  This  we  have  upon 
the  Authority  of  Monf.  Bour  deline ,  mentioned  by  Du  HameU  Hift.  de  l' Acad. 
Roy.  des  Sc.  p.  413. 

11.  Thefe  Oils,  by  being  diftilled  from  quick  Lime,  that  is  flaked  in  the 
Air,  and  afterwards  rendered  exceeding  dry,  are  fo  alter’d,  that  1  pound  of 
Oil  being  6  times  cohobated  with  a  very  great  degree  of  Fire  upon  frefh 
Lime,  there  were  drawn  off  15  ounces  and  a  half  of  Water,  and  1  ounce  of  Oil. 
Homberg ,  ib.  p.  372.  It  is  fuppofed  therefore  to  be  abfolutely  certain,  that 
thefe  Oils  confift  chiefly  of  elementary  Water,  Earth,  a  fmall  quantity  of  Oil, 
and  fome  Spirit  and  Salt  (Mem.  de  /’ Ac.  Roy.  des  Sc.  1703.  p.  37.)  and  confe- 

quently, 
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quently,  that  this  (Mill'd  effential  Oil  is  not  a  fimple  Element,  but  is  actually 
compounded  of  thefe  different  Principles,  united  by  the  adtion  of  the  Fire  into 
one  Body,  called  an  Oil.  Whether  this,  now,  is  really  the  cafe,  or  whether 
the  Event  of  feme  other  Experiments  don't  make  it  more  probable  that  thefe 
Oils  are  really  tranfmutable  into  thefe  Principles,  I  won’t  at  prefent  undertake 
to  determine. 

12.  But  this,  in  the  mean  time,  I  can  affert  with  greater  certainty,  that  if  the 
choiceft  of  thefe  Oils  are  diffolved  in  Alcohol  of  Wine,  and  are  then  diflilled 
with  the  gentle  Heat  of  ioo  degrees,  they  will  give  out  their  Spiritus  Rettor 
with  the  alcohol,  the  oily,  tenacious  part  remaining  at  the  bottom.  And  if  the 
Refiduum  is  then  treated  in  the  fame  manner  with  frefh  Alcohol,  it  will  again 
impregnate  it  with  more  Spirits  •,  and  if  this  is  fufficiently  repeated,  there 
will  at  laft  remain  at  the  bottom  an  inert,  inodorous,  in  lipid,  thick,  tenacious 
Oil,  quite  depriv'd  of  all  its  Spirit.  Nay,  if  pure  Water  is  well  fhook 
together  with  fuch  an  effential  Oil,  it  will  attradf  its  Spirits  out  of  it,  and  be 
richly  impregnated,  and  if  this  is  long  enough  continued,  there  will  at  length  be 
left  only  fuch  an  Oil  as  we  juft  deferibed.  Upon  thefe  Principles  now  are  made 
fome  very  beautiful  Preparations:  And  hence  we  fee,  that  thefe  Oils  are  refolv’d 
into  an  Oil  and  a  Spirit ;  as  they  are  likewife  into  a  fmall  quantity  of  Salt, 
a  Water,  and  a  great  deal  of  Earth  ;  at  leaft  thefe  are  produced  from  them  by 
Dift illation.  But  there  is  nothing  in  this  Affair  that  feems  more  furprizing,  and 
a  greater  Paradox,  than  that  Water  fhou’d  be  fo  intimately  united  with  thefe 
Oils,  as  not  to  be  feparated  from  them,  even  by  20  diftillations. 

13.  In  thelaft  place  then,  from  this  whole  Hiftory  of  effential  Oils,  it  again 
appears,  1.  That  the  peculiar  Smell,  and  Tafte  of  Plants  refides  only  in  their 
Spiritus  Rettor.  2.  That  the  proper  Smell  and  Tafte  of  diftill’d  aromatic  Wa¬ 
ters,  drawn  from  different  Plants,  is  contained,  likewife,  in  this  Spirit  alone. 

3.  That  it  is  this  Spirit  intirely,  that  gives  effential  Oils  their  diftinguifhing 
properties.  4.  That  the  volatile  Oil  of  Vegetables  ferves  principally  to  en¬ 
tangle  and  retain  this  Spirit;  whilft  the  more  fixed  is  a  Vinculum  to  hold  to¬ 
gether  the  more  folid  parts  ;  on  which  account  they  differ  as  much  as  pofli- 
ble  from  one  another.  5.  That  the  exprefs’d  Oils,  and  the  diftill’d  ones  we 
have  juft  been  treating  of,  are  natural  enough  to  the  Plants  they  are  procured 
from.  6.  And  laftly,  that  the  principal  difference  betwixt  the  Oils  confifts 
in  their  Spirits.  See,  by  all  means,  upon  this  head,  the  Obfervations  of  Monk 
Homberg, ,  in  the  places  above  cited,  and  Hoffman's  Defert.  Phyf.  Chem.  from 
p.  1 .  to  63. 

PROCESS  XXXI. 

A  Rob  prepared  from  the  Refiduum  of  the  Proceffes  23,  24,  25,  26, 

27,  28,  29. 

APPARATUS. 

T VT  HEN  the  Oils  are  perfectly  feparated  from  Plants  by  the  help  of  Water 
**  without  the  addition  of  any  thing  elfe,  then  the  Decodtion  that  remains  in 
the  Still  is  exadtly  the  fame  as  wou’d  have  been  produced  by  boiling  the 
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Plant  in  Water,  for  the  fame  time,  in  a  common  Veffel.  Hence  therefore  thofe 
other  Vertues  of  Vegetables,  that  do  not  depend  upon  thefe  Oils  and  Spirits, 
will  remain  in  thefe Decodtions,  unlefs  they  have  undergone  fome  Alteration  by 
being  boiled  fo  long  in  clofe  Veffels.  But  when  thefe  refiduary  Decodtions,  with 
the  Waters  drawn  off,  are  made  ufe  of  a  fecond  time,  with  frefh  Plants,  for 
preparing  the  fame  Oil ;  then  this  fecond  Decodtion  will  be  ftronger  than  the 
fjrft  ;  and  fo  on.  And  hence  by  a  frequent  repetition  of  this  Operation,  thefe 
decodtions  at  laft  become  richly  impregnated  with  thofe  Vertues,  as  I  took 
notice  before  in  our  account  of  diftill’d  Waters  prepar’d  by  Cohobation,  where 
I  endeavour’d  too  to  determine  what  thofe  Vertues  chiefly  were.  Thus  the  De¬ 
codtions  from  Wormwood,  Betony,  Germander,  Ground-Pine,  Fennel,  Juniper 
Berries,  Tanfy,  and  many  others  retain  confiderable  Medicinal  Vertues ;  for 
they  have  often  a  fiponaceous  quality,  and  a  faline  Acrimony  by  which  they 
are  capable  of  doing  a  great  deal  of  good.  And  Van  Helmont  very  juftly  in¬ 
forms  us,  that  the  Decodtion  of  Juniper  Berries,  that  remains  after  the  Oil  is 
drawn  off,  has  an  excellent  purging  quality,  if  it  is  but  drank  in  fufficient 
quantity.  If  thefe  ftrong  Decodtions  now  are  diluted  with  a  good  deal  of  Water, 
and  whilft  they  are  boiling  hot  are  {trained  through  a  woollen  Bag,  and  then 
infpiffated  in  an  open  VeflTel  with  a  clear  Fire,  ftrong  enough  to  make  ’em  juft 
ready  to  boil,  they  will  be  converted  into  a  Rob ,  which  will  poffefs  their  Vertues, 
retain  them  uncorrupted  for  a  great  length  of  time,  and  in  a  fmall  Dofe,  will 
have  a  confiderable  effedt.  And  if  thefe  Decodtions  are  infpiffated,  and  burnt, 
according  to  Tacbenius’s  method,  they  will  yield  a  great  quantity  of  the  Salt  that 
goes  by  his  name.  But  if  they  are  very  nicely  purified  by  {training  ’em,  and  then 
infpiffated  to  a  proper  thicknefs,  and  fet  by  in  a  Veffel,  with  fome  Oil  poured 
upon  them,  they  will  then  yield  the  native  Salt  of  the  Plant,  which  will  more 
readily  fhoot,  now  the  effential  Oil  is  feparated. 

US  E. 

THUS  the  Chemift  then,  for  the  ufe  of  the  Phyfician,  procures  vegetable 
Oils,  Waters,  Extradts,  native  Salts,  and  calcin’d  ones,  almoft  by  the 
fame  Operation,  by  compounding  which  afterwards  together  are  prepared  very 
beautiful  Medicines :  For  if  the  Oil  of  Juniper,  for  inftance,  is  rubb’d  well 
with  its  native  Salt,  and  this  Compofition  is  accurately  mixed  with  its  Rob,  and 
the  whole  is  diluted  with  its  diftill’d  Water,  you  will  then,  in  a  fmall  compafs, 
have  almoft  all  the  Vertues  of  the  Juniper,  nothing  hardly  but  its  terreftrial 
part,  which  impeded  its  activity,  being  taken  away.  From  all  that  has  been 
faid  then  we  learn  what  the  various  parts  are  that  the  chemical  Art  is  capable  of 
extracting  from  vegetable  Subftances,  and  how  much  one  forwards  or  hinders 
the  production  of  ^nother. 
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PROCESS  XXXII. 

DifilPd  Oils ,  Vinegar ,  Spirits ,  <2  twofold  Oil ,  CW,  Afhes  from 

Guaiacum-wood ,  dijlill'd  in  a  Retort  without  the  addition  of  any  thing 
elfe. 

APPARATUS. 

1.  npHE  Vegetables  which  I  have  hitherto  examined  by  a  chemical  Analyfis 
feem  reducible  to  2  diftinff  Clajfes ,  the  firft  of  which  contains  thofe 
that,  being  diftill’d  dry,  yield  an  oily,  volatile,  acid  Salt,  together  with  fome 
other  parts ;  the  fecond,  thofe  which  being  treated  in  the  fame  manner,  befides 
other  volatile  parts  give  out  an  oily,  alcaline  one  •,  with  this  limitation,  however, 
that  both  Clajfes ,  through  various  degrees,  yield  more  or  lefs  of  either,  accord¬ 
ing  to  the  diverfity  of  the  Plants  contained  in  them.  Of  both  thefe,  now,  I 
will  give  you  an  Example,  beginning  firft  with  the  Acid,  for  which  purpofe  I 
fhall  make  ufe  of  the  Wood  Guaiacum. 

2.  With  the  rafpings  of  the  befit  fort  of  this  Wood  then,  viz,  that  which 
is  green,  clofe,  heavy,  and  pretty  frefh,  I  fill  a  clean  glafs  Retort  almoft  to 
the  Neck,  taking  a  great  deal  of  care  however  that  none  of  it  can  drop  out  of 
the  Neck  into  the  Receiver.  This  Retort  I  put  into  a  Sand  Furnace,  and  applying 
a  very  large  Receiver,  lute  the  Joint  very  clofe  with  a  Lute  made  of  Linfeed 
Flower.  I  then  begin  the  Diftillation  with  a  degree  of  Heat  not  greater  than 
that  of  boiling  Water,  and  keep  this  up  as  exa<5tly  as  pofiible,  as  long  as  any 
Moifture  comes  away  with  this  Fire;  and  by  this  means  I  have  a  thin,  acidifh 
Water  that  is  very  ftrong  fcented,  which  muft  be  removed,  and  kept  by  itfelfv 
The  Receiver  being  luted  on  again,  if  the  Fire  is  gradually  increafed,  there 
will  come  off  another  Liquor,  ftill  pretty  thin,  more  acid,  oily,  and  of  a 
reddifh  colour,  which  muft  be  carefully  urg’d  with  the  fame  degree  of  Fire, 
10  long  as  it  rifes.  This  too  may  be  kept  by  itfelf,  and  is  pretty  ftrong  and 
odorous,  fmelling  exactly  like  Herrings  that  are  dried  in  Smoke.  The  Fire 
being  rais’d  ftill  higher,  and  fo  kept  up,  will  force  out  a  red,  pinguious  Liquor,, 
that  is  very  acid,  and  with  it  a  red  Oil,  which  will  fwim  upon  that  Liquor  in 
pretty  great  quantity.  And  laftly,  if  you  increafe  your  Fire  till  the  iron  Pot 
of  the  Furnace  begins  to  be  red  hot,  there  will  then  rife  a  Fume,  and  at  the 
fame  time  a  thick,  black,  tenacious  Oil,  which  will  fink  to  the  bottom  of  the 
former  Liquor  ;  and  though  you  keep  up  your  Fire  to  as  great  a  degree  as 
the  Glafs  is  able  to  bear  without  melting,  yet  ftill  there  will  be  Fumes  floating 
about,  urge  it  ever  fo  long.  Then  lay  fome  live  Coals  upon  the  Sand  over  the 
Retort,  which  is  called  (ignis fuppreffionis)  a  fupprefling  Fire,  and  let  this  be  kept 
up  fo  long  as  any  Oil  comes  oft,  the  Fumes  however  ftill  remaining  in  the.. 
Receiver.  This  being  done,  let  the  whole  fpontaneoufly  cool,  and  by  this, 
laft  extreme  torture  of  the  Fire  you  will  yec  have  a  fmall  quantity  of  a  very 
thick,  black,  heavy  Oil,  not  unlike  Pitch. 

3.  Make  a  little  Bag  of  Filtering- Paper,  place  it  in  a  glafs  Funnel,  and  pour 
into  it  the  Water  that  comes  firft  off  from  the  Guaiacum  without  any  Oil,  that 
the  Bag,  when  it  comes  to  be  wet,  may  tranfmit  this  Water,. to  be  kept  by  itfelf  t: 
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This  is  acidifh,  thin,  penetrating,  and  has  fomewhat  of  a  burnt  Smell,  refembling 
that  of  Herrings  dried  in  Smoke.  Let  the  fecond  Water  then  be  filtered  thro* 
the  fame  Bag,  and  it  will  pafs  through  reddifh,  limpid,  adder,  and  much  more 
acrid,  having  a  difagreeable  Smell,  coming  much  nearer  to  that  of  fmok’d 
Herrings,  and  exhaling  fomewhat  empyreumatical :  And  if  there  happens  to  be 
any  Oil  amongft  this  fecond  Water,  that  will  be  (lopp’d  in  the  Bag,  for  when  it 
is  once  thoroughly  wetted  with  the  firft  Water,  it  will  not  fuffer  any  Oil  to  pafs 
through  it.  When  this  is  done,  pour  in  the  Vinegar,  and  third  Spirit  with 
its  light  Oil,  and  the  Vinegar  will  immediately  run  through,  red,  limpid, 
acrid,  and  acid,  having  a  burnt  empyreumatical  Smell,  and  the  Oil  will  fwim 
at  top  of  the  Liquor  in  the  Bag,  for  which  reafon  it  is  neceflary  to  keep  the 
Bag  always  full,  by  continually  pouring  in  more  of  this  oily  Liquor,  that  the 
Oil  may  be  kept  from  finking  down  to  the  bottom,  by  which  means  you’ll  be 
able  to  prevent  any  of  it  from  running  through  with  the  acid  Liquor.  When  al- 
moll  all  the  Liquor  is  thus  filter’d,  move  the  Funnel  and  Bag  immediately  into 
another  Velfel,  before  the  Oil  begins  to  infinuate  itfelf  through  the  Paper,  which 
will  happen  as  foon  as  ever  this  comes  to  be  dry:  And  this  light,  thin  Oil  may 
be  poured  out  of  the  Bag  into  a  Velfel  by  itfelf.  Then  take  the  laft  Oil  with 
its  very  acid,  fetid,  pinguious  Liquor,  and  pour  it  into  the  Bag  whilft  it  con¬ 
tinues  wet  with  the  former,  and  there  will  run  through  a  red,  acid,  limpid  Li¬ 
quor,  a  thick,  black,  pitchy,  heavy  Oil  remaining  in  the  Paper,  which,  as  the 
former,  may  be  then  poured  out,  and  kept  by  itfelf. 

4.  If  thefe  acid,  aqueous  Liquors  are  put  into  clean  glafs  Velfels,  they  ge¬ 
nerate  an  oily  Cruft  on  the  bottom  and  fides  of  the  Veflels,  which  gradually  in- 
creafes,  whilft  the  acid  Liquor  at  the  fame  time  grows  by  degrees  lefs  and  lefs 
oily.  Hence  then  it  appears,  that  this  diftill’d  Vinegar  is  compofed  of  Water, 
an  Acid,  and  an  Oil,  and  confequently,  that  this  Liquor  with  the  greateft  juft- 
nefs  fhou’d  be  call’d  an  oily,  faponaceous,  volatile,  acid  Salt.  If  this  acid  Liquor, 
when  it  is  exceeding  limpid,  nor  difcovers  the  lead  vifible  Oil,  is  poured  upon 
pure  Chalk,  it  produces  an  eftervefcence,  depofites  its  Acid  in  the  Chalk,  be¬ 
comes  Water,  and  at  the  fame  time  difcovers  an  Oil,  before  latent,  which  it  cafts 
up  to  the  top.  And  if  you  take  the  fame  Liquor,  and  diftill  it  afrefh  with  a 
gentle  Fire,  there  then  too  is  feparated  an  Oil,  which  did  not  appear  before,  and 
you  have  a  pure,  acid,  limpid  Liquor  remaining. 

5.  If  a  Perfon  has  a  mind  to  carry  thefe  Oils  to  greater  perfection,  after  he 
has  collected  a  proper  quantity,  he  muft  diftill  them  with  boiling  Water,  by 
which  means  the  purer  part  will  afcend,  whilft  the  thicker  remains  at  the  bottom. 
And  if  this  is  repeated,  they  gradually  approach  nearer  and  nearer  in  goodnefs 
to  the  former  effential  Oils,  the  inert,  terreftrial  part,  in  particular,  being  fe-  - 
parated  from  them,  whilft  they  themfelves  become  thin,  limpid,  of  a  beautiful 
red  colour,  exceeding  penetrating,  pure,  and  not  fetid. 

6.  When,  by  the  methods  above-mentioned,  all  the  volatile  parts  have  been 
forced  out  by  the  extreme  and  long-continued  aCtion  of  the  Fire,  there  will 
then  always  remain  in  the  Retort  a  very  black,  light,  infipid  Caput  Mortuum , 
which  has  very  little  Smell,  and  is  very  brittle.  And  this  is  the  true  Coal  of 
Van  Helmont ,  which,  urge  it  ever  fo  long  with  the  intenfeft  Fire  in  a  clofe 
Velfel,  can  never  be  reduced  to  white  Afhes,  but  will  continue  black,  and 
purely  on  account  of  this  blacknefs,  will  always  remain  inflammable:  For 
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that  which  gives  it  this  blacknefs  is  an  exceeding  fixed  Oil,  which  very  te- 
nacioufly  adheres  to  an  Earth,  and  is  fpread  very  finely  over  its  Surface,  and 
hence  is  properly  difpofed  to  receive  and  fupport  Fire,  ’till  it  is  confumed. 
To  demonftrate  now  this  before  you,  in  this  earthen  Difh  I  fpread  this  black 
Mafs  juft  as  it  comes  out  of  the  Retort,  and  in  the  middle  of  it  lay  a  live 
Coal,  and  you  fee  it  is  raifed  into  a  bright  Fire,  which,  fpontaneoufly  fpreading 
itfelf  on  all  fiaes,  converts  all  the  black  parts  into  pure  Fire,  and  then  into 
Afhes,  fo  that  the  whole  Rafpings,  by  the  propagation  only  of  one  fmall 
fpark,  are  gradually  confumed  into  Afhes.  Nor  perhaps  can  this  eafy  accenfion 
of  Wood  by  fo  fmall  a  Fire  be  eafily  brought  about  in  any  other  manner 
than  by  firft  reducing  it  to  a  Coal,  and  then  breaking  this  to  Powder.  Thefe 
white  Afhes  now,  thus  prepared  from  Guaiacum ,  are  inodorous  and  altnoft  infipid  j 
but  from  the  greenWood  treated  in  this  manner  they  confiderably  abound  with, 
an  alcalineSalt. 

USE. 

IN  this  Operation  we  learn  a  good  many  very  remarkable  things,  which  in- 
ftrudl  not  the  Chemift  only,  but  the  Phyfician,  and  natural  Philosopher  like- 
wife. 

1.  For  Inftance,  we  hence  difcover  the  nature  of  that  fmoky  Vapour, 
which  firft  exhales  from  greenWood,  when  it  is  laid  on  the  Fire,  before  it  grows 
black,  flames,  or  is  red  hot:  For  in  this  cafe  there  exhales  an  acid  Water,  con¬ 
fiderably  acrid,  which  makes  the  Eyes  fmart,  and  penetrates  any  animal  fub- 
ftances  that  are  hung  in  the  Chimney,  and  fo  preferves  them  from  putrifadtion. 
A  Liquor  very  much  like  this  too  is  colledted  from  greenWood,  when  you  lay 
a  long  Stick  on  the  Fire  in  fuch  a  manner  that  both  ends  fhall  be  out  of  it ; 
for  then  the  Fire  fufing  the  Juices  in  the  middle,  drives  out  a  large  quantity 
of  an  acidifh  Water  at  the  ends,  greatly  refembling  that  which  firft  rifes  in 
Diftillation. 

2.  Hence  appears  likewife  the  Nature  of  that  fmoky  Vapour  which  riles 
from  dry  Wood,  when  that  is  laid  upon  the  Fire,  and  which  comes  from  green 
Wood,  when  the  Vapour  juft  defcribed  is  all  gone  off,  that  is  to  fay,  before 
either  of  them  begin  to  be  red  hot,  or  Flame*,  for  this  fmoke  is  denfer,  more 
acrid,  acid,  and  heavy  than  the  former,  contains  more  acid  Salt  in  it,  and  be¬ 
gins  to  grow  a  little  black  *,  and  hence  it  makes  the  Eyes  fmart  a  good  deal- 
worfe.  Flefh  and  Fifh  hung  up  in  the  Chimney,  it  penetrates  more  effectually 
too,  prevents  their  corrupting,  and  in  fome  meafure  tinges  them  of  a  red  co¬ 
lour  *,  and  hence  it  muft  carry  up  fome  of  the  firft  Oil  of  the  Wood  along 
with  it. 

3.  But  from  the  preceding  Operation  we  underftand  farther,  the  nature  of 
that  thick,  black,  and  very  acrid  Smoke,  which  rifes  from  Wood  when  it  is 
juft  ready  to  burft  out  into  Flame  *,  for  this  contains  a  large  quantity  of  a  very 
acrid,  fixed,  acid  Salt,  together  with  the  firft,  fecond,  and  third  pitchy  Oil, 
which  being  in  this  Smoke  all  blended  together,  give  the  Eyes  an  intolerable 
degree  of  pain.  This  likewife  penetrates  the  Bodies  that  are  expofed  to  it, 
and  by  its  acid  Salt  fecures  them  from  corruption,  but  at  the  fame  time  makes 
a  greater  alteration  in  them  by  giving  them  another  Smell  and  Tafte. 

4,  Hence 
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4.  Hence  then  it  is  evident,  that  Vegetables  afford  a  Water,  in  which  there 
is  contained  an  acid,  oily,  volatile  Salt,  which  being  thus  pure,  has  a  very 
penetrating,  aperient,  attenuating,  antifeptic,  detergent,  and  faponaceous  Ver- 
tue,  on  which  account  it  is  antifcorbutic,  diuretic,  diaphoretic,  and  fudorific, 
efpecially  when  it  is  properly  depurated,  and  re&ified.  Externally,  it  is  of 
fervice  likewife. 

5.  Who  cou’d  have  believ’d  now  that  fimple  elementary  Water  could  for 
Years  remain  in  Wood,  united  with  its  other  Elements,  in  a  hard  dry  form?  I 
diftilled  once  fome  Rafpings  of  Guaiacum  that  had  lain  fome  Years  in  the  open 
Air,  and  hence  were  grown  as  dry  as  Sand,  and  the  acid,  aqueous  Liquor, 
which  was  fufficiently  pure,  being  collected  by  itfelf,  eafily  gave  out  its  Acidity 
into  Chalk,  or  a  fixed  Alcali,  and  fetting  afide  a  ftrongifh  Smell,  which  remain’d 
•in  it,  became  a  pretty  pure  Water,  of  which  there  was  a  confiderable  quantity'; 
which  Water  therefore  was  concreted  with  the  Guaiacum  in  America ,  remained 
united  with  it  fo  many  Years,  and  actually  helped  to  compofe  that  very 
heavy,  hard,  dry  Wood,  but  upon  diftillation  recovered  its  original  form  of 
Wrater.  Hence  then  we  fee  evidently,  that  Water  may  lie  wonderfully  conceal’d 
in  union  with  Bodies,  where  one  would  not  have  the  leaft  fufpicion  of  it,  nay 
and  actually  be  the  caufe  of  their  Hardnefs  ;  for  as  foon  as  ever  the  Water  is 
feparated  by  Fire  from  the  other  parts,  they  immediately  grow  foft,  and  brittle, 
nor  cohere  with  any  confiderable  force,  though  before,  whilft  the  Water  remained 
among  them,  they  together  form’d  a  Wood  almoft  as  hard  as  Iron. 

6.  And  here  we  obferve,  that  the  mixture  of  different  Elements,  in  a  certain 
proportion,  will  produce  compound  Bodies  very  unlike  thofe  Elements. 

7.  But  hence  it  appears  yet  farther,  that  Water,  an  acid  Salt,  a  Spirit,  Oils, 
and  Earth,  are  fo  intimately  mixed,  and  tenacioufly  united  together  by  Nature 
in  the  production  of  Vegetables,  that  they  will  not  only  remain  fo  for  Ages, 
as  we  fee  in  Cedar,  Guaiacum ,  Juniper,  and  othefs,  but  will  in  Diftillation  like¬ 
wife  rife  together  ;  for  we  find  that  Water  is  contained  in  the  Oil  itfelf,  and 
Oil  in  the  Water,  though  without  any  vifible  mark  of  their  being  there. 

8.  And  laftly,  hence  we  learn  likewife,  that  there  is  in  Vegetables  an  exceeding 
fixed  Oil,  which,  when  all  the  volatile  parts  are  intirely  expell’d,  remains  united 
with  an  Earth,  and  that  matter,  which  by  an  open  calcination  is  converted  into  a 
fixed  Alcali :  That  this  Oil  cannot,  in  a  clofe  Veflel,  be  feparated  and  forced  out 
by  any  degree  of  heat  whatever,  but  continues  of  an  exceeding  black  colour,  nor 
difeovers  in  the  Mafs  the  leaft  fign  of  oilinefs:  That  this  is  very  finely  extended 
over  the  Earth,  and  fixed  Salt,  and  hence  will  take  fire  fo  eafily,  that  if  the 
leaft  Spark  falls  amongft  it  in  the  open  Air,  it  will  receive  and  propagate  it 
to  every  part:  That  this  Oil  yields  a  Fire  that  is  not  very  fmoky,  but  that  has 
a  balfamic,  aromatic  Smell ;  and  that  this  fmall  quantity  of  Oil,  fo  long  as  it  re¬ 
mains,  prevents  the  Salt’s  being  feparated  from  the  black  Coal,  which  Salt, 
when  the  Oil  is  confumed  by  Fire  in  the  open  Air,  immediately  difeovers  itfelf 
in  the  Afhes  that  are  left  behind.  Thefe  things  then  being  properly  attended  to, 
teach  the  proper  natureof  a  vegetable  Coal ;  and  why  the  Powder  of  it  by  being 
mixed  in  Chemical  Operations  with  the  Bodies  to  be  operated  upon,  often 
produces  fuch  unexpected  and  extraordinary  effects,  efpecially  upon  fulphureous 
ones.  Hence  we  underftand  too,  that  the  fixed  Alcali  of  thefe  Coals  is  generated 
fiowly,  nor  till  all  the  inflammable  parts  are  confumed  by  the  ftrongeft  effeCt  of 
i^re  in  the  open  Air :  That  the  laft  Oil  is  fo  intimate  y  united,  and  tenacioufly 

retained 
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retained  by  the  fixed  Matter  of  the  Plant,  that  it  cannot  be  difengaged  and 
feparated  from  it  by  the  foie  adlion  of  Fire,  but  only  when  the  Air  concurs 
with  it :  And  that  hence,  in  Diftillation  perform’d  in  clofe  Veffels,  the  volatile 
parts  may  be  drawn  off,  viz.  the  Water,  Spirit,  acid  Salt,  and  a  two-fold  Oil, 
and  together  with  all  thefe,  a  good  deal  of  Earth,  but  that  there  will  ftill  re¬ 
main  at  the  bottom,  the  fixed  Oil  of  the  Coal,  that  matter  which  by  an  open 
Fire  is  convertible  into  a  fixed  Alcali,  and  more  Earth  in  a  large  quantity. 
Thus  then  we  fee  the  Effedl  of  Air  and  Fire  uniting  their  influence,  and  adting 
together  upon  Vegetables. 

p.  This  Experiment  holds  univerfally  in  all  Trees,  Shrubs,  and  a  great  many 
Herbs,  which  being  treated  in  this  manner,  yield  all  thefe  volatile  and  fix’d 
parts ;  for  in  all  thefe  there  is  a  volatile  acid  Salt,  and  a  Matter,  which  being 
burnt  in  an  open  Fire,  will  yield  a  fixed,  alcaline  one.  The  frefh  Twigs  of  the 
Vine,  cut  in  the  beginning  of  Marche  afford  in  Diftillation  a  large  quantity  of 
an  Acid,  as  the  Caput  Mortuum  burnt  does  of  a  fixed  Alcali. 

PROCESS  XXXIII. 

Water ,  Spirits ,  an  oily ,  alcaline ,  volatile  Salt ,  an  Oil ,  and  a  Coaly  procurd 
from  Mujlardfeed  by  Dif  illation  in  a  Retort. 

A  P  P  A  RA  T  U  S. 

i.  T^VERY  body  knows  that  there  are  both  parts  of  Plants,  and  whole 
-t-1  ones,  which,  if  they  are  bruifed,  or  fcrap’d,  give  out  a  very  acrid 
Vapour,  which  flings  in  the  Nofe,  and  makes  the  Eyes  fmart  and  water,  and  at 
the  fame  time  difcovers  a  very  pungent  Smell.  Of  this  kind  are  the  Bulbs  of 
Garlick,  Onions,  Hyacinths,  Narciffus’s,  Leeks,  and  Squills.  Some  Roots  too 
have  this  property,  as  the  Garden  Radifli,  efpecially  the  thick,  round  one, 
both  white  and  black  *,  and  fome  Seeds  likewife,  as  thofe  of  the  Wild  Radilh, 
Scurvy-grafs,  Rockets,  Flix-weed,  Radifnes,  Muftard,  and  Mithridate  Muftard. 
But  there  are  a  great  many  whole  Plants  too  that  are  alfo  referr’d  hither,  the  chief 
of  which  are  Jack  by  the  Hedge,  Garlic,  Cuckow-Pint,  the  Afphodil,  Cabbage, 
Briony,  Onions,  Camomile,  Celandine,  the  Rock-Rofe,  Scurvy-grafs,  the  Wild 
Cucumber,  Sow-bread,  Dutroy,  Rochets,  Flax-weed,  the  Indian  Tithymal, 
Herb  Robert  of  the  Wall,  Clary,  Hyacinths,  Henbane,  Orris,  Dittander, 
Lilies,  Hops,  the  Love  Apple,  the  Mad  Apple,  Creffes,  Satyrion,  Poppies, 
Ranunculus’s,  Cherlock,  Water-germander,  Muftard,  the  biting  Stone-Crop, 
Tabacco,  the  Deadly  Carrot,  Hedge-Muftard,  and  Spurge:  If  you  treat  any 
of  thefe  now  in  the  fame  manner,  you  have  pretty  nearly  the  fame  fuccefs,  as 
you  have  likewife  with  moft  virulent,  cauftic  Plants. 

2.  From  among  thefe  now,  I  take  the  common  Muftard-feed  thorough  ripe, 
and  filling  a  Retort  with  it  to  the  bottom  of  the  Neck,  lute  on  a  pretty  hrgy 
Receiver,  and  gradually  diftill  with  a  Sand  Heat.  The  firft  Liquor  then  that 
comes  off,  is  oily,  and  of  a  yellowifli  Colour,  and  being  colle&ed  by  itfelf, 
is  limpid,  and  acrid.  The  Fire  being  then  increafed,  there  rifes  another  Spi¬ 
rit  like  the  former,  but  more  yellow,  and  at  the  fame  time  a  light  and  a  very 
pinguious  Oik  Thefe  again  being  fav’d  by  themfelves,  are  very  acrid.  The 
Vol.  II.  O  Receiver 
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Receiver  being  again  luted  on  as  before,  I  make  the  Fire  ftronger  underneath, 
and  at  the  fame  time  lay  live  Coals  upon  the  Sand  above,  by  which  means  there 
afcends  from  the  remaining  Mafs  a  large  quantity  of  a  light  black  Oil,  and,  at 
the  fame  time  you  have  an  oily  alcaline  volatile  Salt  all  about  the  Tides  of  the 
Receiver,  collected  into  little  fpots,  as  ufually  happens  in  the  diftillation  of 
Hartfhorn.  If  you  then  keep  up  the  Fire  in  this  degree  for  a  great  length  of 
time,  there  will  always  rife  fomething  of  a  Vapour  of  a  whitifh  Colour;  and 
at  laft  there  will  be  left  in  the  bottom  of  the  Retort,  an  exceeding  black  Mafs, 
form’d  as  it  were  of  the  melted  Seeds,  which  will  be  very  light,  bitter,  and 
not  Salt. 

3.  If  you  take  the  firft  and  fecond  Spirits,  and  in  a  clean  Retort  didill  them 
again  with  a  gentle  Fire,  they  yield  a  limpid,  acrid  Spirit,  pretty  much  like 
that  of  Hartfhorn,  and  ufed  nearly  for  the  fame  medicinal  purpofes  ;  and  at  the 
bottom  of  the  Retort  there  remains  an  oily,  fetid  Water. 

4.  If  from  the  lad  Liquor  and  Salt,  you  feparate  the  Oil,  and  then  wadi  off 
the  Salt  that  adheres  to  the  Tides  of  the  Receiver  with  the  rectified  Spirit  jud; 
mention’d,  you  will  have  a  Liquor  impregnated  with  a  volatile  alcaline  Salt, 
which  with  Acids  will  caufe  a  ftrong  Effervefcence  :  And  if  you  then  diftill  this 
with  a  gentle  Fire  in  a  tall  Veffel,  it  will  by  this  Rectification  yield  a  pure 
volatile  Salt,  like  that  of  Hartfhorn. 

5.  All  the  Oils  thus  drawn  off,  have  condantly  the  fetid  rancidnefs  of  di~ 
ftill’d  Oik,  but  by  Rectification  become  purer,  and  lefs  difagreeable,  being  re- 
folved  by  this  means  into  a  great  deal  of  Earth,  and  an  Oil,  which  upon  every 
Operation  grows  more  and  more  pure. 

6.  What  remains  at  lad  at  the  bottom  of  the  Retort,  appears  to  be  a  true 
Coal.  But  when  you  reduce  it  to  a  dry  Powder,  it  always  continues  to  befub- 
pinguious,  nor  upon  the  application  of  a  Spark  to  it,  will  it  take  Fire  as  the 
Ccal  from  the  Gualacum  did,  in  which  property  therefore  thefe  two  differ  from 
one  another.  If  this  is  burnt  in  an  open  Fire,  it  leaves  a  little  Earth,  in  which 
there  is  hardly  any  thing  of  a  fix’d  Salt,  as  far  as  I,  upon  Examination,  have 
be  n  able  to  difeover.  I  have  been  inform’d  however,  by  Per  Tons  of  undoubt¬ 
ed  veracity,  that  a  large  quantity  of  this  Muftard-feed  Coal  being  reduc’d  to 
Powder,  and  urged  for  a  great  length  of  time,  with  an  intenfeFire,  in  an  earthen 
coated  Retort,  has  at  lalf,  like  Urine,  yielded  a  true  Phofporus. 

7.  If  all  thefe  Obfervations,  then,  which  are  pretty  remarkable,  are  com¬ 
par’d  with  what  we  fhall  hereafter  demonftrate  in  the  analytical  account  of 
Animals,  it  will  plainly  appear,  that  this  fort  of  Plant,  and  rhofe  mention’d  in 
the  beginning  of  this  Procefs,  have  fuch  an  agreement  with  Animals,  with  re¬ 
gard  to  what  is  produc’d  from  them  by  a  chemical  Analyfis ,  that  they  differ  ve¬ 
ry  little,  if  any  thing  at  all  ;  unlefs,  perhaps,  from  animal  Subftances  there  is 
drawn  a  little  more  Water  that  has  no  Oil  in  it,  t'no*  it  is  not  improbable  but 
this  too  wou’d  be  the  cafe  in  Muftard-feed,  was  it  diftill’d  green.  In  the  mean 
time,  however,  this  we  are  fure  of,  that  if  a  Muftard-feed  is  Town  in  the  Ground, 
from  the  Juices  that  it  draws  out  of  it,  it  will  produce  a  Plant,  which  will  fo 
difpofe  the  matter  of  Vegetation,  that  by  a  gentle  aCtion  of  the  Fire,  it  will  be 
converted  into  a  volatile  alcaline  Salt ;  and  confequently,  that  this  Salt  is  not 
fo  proper  to  Animals,  but  that  it  is  found  in  fome  Vegetables  likewife.  Nay, 
this  alcaline  Salt  appears  more  openly  in  Muftard-feed,  even  without  Fire,  than 

it 
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it  does  in  Urine,  which  of  all  the  animal  Liquors  is  the  mod  alcalcfcent :  For 
I  never  yet  cou’d  procure  any  frefh  human  Urine  that  wou’d  caufe  anEffervef- 
cence  with  Acids,  tho’  good  Mudard*feed  will,  by  only  being  pounded  and 
mix’d  with  ftrong  Vinegar.  Hence,  therefore,  it  appears,  that  a  true  oily, 
alcaline,  volatile  Salt,  may  be  extracted  from  crude  frefh  Plants,  without  any 
previous  putrefaction,  and  that  as  well  from  thofe  that  are  found  in  the  Wa¬ 
ter,  as  Scurvy-grafs,  Water-mint,  and  Horfe-radifh,  as  thofe  that  grow  in 
places  where  there  is  a  great  deal  of  Dung,  as  Rockets,  Flix-weed,  and  Mudard. 
Who  now  cou’d  have  imagin’d,  that  a  volatile  alcaline  Salt  fhou’d  be  generated 
in  Water  ? 

8.  From  what  has  been  Laid  then,  Phyficians  may  be  able  to  judge  with  cer¬ 
tainty,  in  what  cafes  thefe  Plants  will  prove  beneficial.  In  thofe  Diftemper? 
where  there  is  too  great  a  quantity  of  an  inert,  infipid  Water,  or  a  cold  infi- 
pid  Pituita  ;  where  an  Acidity  prevails  in  the  Juices  of  the  firfl  Pafiages ;  where 
the  Bile  don’t  properly  perform  its  Office ;  and  hence  the  whole  Body  is  cold, 
heavy,  and  inflated  ;  if  there  is  no  oily,  alcaline,  putrid  difpofition  of  the  Hu¬ 
mours  at  the  fame  time,  thefe  things,  with  prudent  ufe,  are  of  excellent  fer- 
vice.  But  where  there  is  too  much  Heat  ;  an  acrid  Bile  ;  afeverifh  Difpofition  ; 
putrid  Juices;  an  Inflammation ;  an  Atrophy  ;  or  a  putrid  Scurvy  :  There  on 
the  contrary  they  do  harm.  And  here  it  will  be  of  confiderable  fervice,  to  ex¬ 
amine  the  whole  Vegetable  Kingdom  almoft,  as  it  is  divided  into  thofe  Plants 
that  yield  an  acid  Salt,  and  thofe  which  yield  an  alcaline  one. 

PROCESS  XXXIV. 

The Reparation  of  Oils  from  the  other  parts  united  with  them  in  Difiillationy 
on  which  depends  their  Rectification ,  Confervationy  and  Converfion  into 
a  Balfam  and  Refin. 

APPARATUS. 

1.  T  T  is  neceffary  we  fhou’d  have  Oils  pure  and  free  from  every  heterogene- 
X  ous  Matter,  in  order  to  examine  them  in  a  proper  manner,  preferve 
them,  and  then  likewife  obferve  the  alterations  they  undergo.  This  feparation 
now  is  ufually  effected  by  the  following  Methods,  i.  Of  a  fpongy  Paper  make 
a  conical  Bag,  fitted  exaCtly  into  a  glafs  Funnel,  which  mult  be  fet  in  the 
Mouth  of  a  Bottle  with  fome  clean  warm  Water ;  wet  this  Bag  in  fuch  a  man¬ 
ner,  that  it  may  be  penetrated  quite  through  ;  and  then  pour  in  the  Liquor  in 
which  the  Water,  Spirits,  and  Oils  are  mix’d  together:  The  Water,  Spirits, 
and  the  Salt  diflolved  in  thefe  then,  will  foon  run  through,  and  the  Oil  will  re¬ 
main  in  the  Paper.  Continue  the  pouring  in  of  the  Mixture  till  the  whole  is 
filter’d:  But  here  you  muff  obferve,  not  to  let  the  Oil  be  alone  in  the  Paper, 
but  always  to  pour  in  fome  more  Liquor  before  all  the  Water  of  the  former 
is  gone  through.  By  this  means,  you  will  at  laft  have  all  the  Oil  alone  in 
the  Bag,  which  you  muff;  prefently  pour  out  into  a  proper  Bottle,  and  keep 
by  itfelf.  In  this  way,  however,  there  is  a  good  deal  of  Oil  hangs  about  the 
Paper,  and  is  loft,  and  therefore  for  the  more  valuable,  there  is  contrived  ano¬ 
ther  method  of  feparation.  2.  Take  a  glafs  Veflel  with  a  long  cylindrical 
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Neck,  whofe  Mouth  is  widened  a  little  into  a  rim ;  heat  this,  and  pour  into 
it  the  Water  with  the  Oil  fwimming  at  top,  till  you  have  fill’d  your  Vefiel 
quite  full.  After  then  it  has  ftood  quiet  fome  time,  (the  Oil  will  rife  into  the 
Neck,  and  the  Water  will  be  underneath.  Gently  pour  off  all  the  Oil,  if  you 
can,  into  another  clean  Vefiel,  but  if  you  can’t,  put  in  again  as  much  hot  Wa¬ 
ter  as  you  took  out  Oil,  which  defcending  to  the  bottom,  will  force  up  the  Oil 
into  the  Neck  of  the  Glafs,  whence  you  may  pour  it  out  again,  and  fo  pro¬ 
ceed,  till  you  have  feparated  and  collected  it  all.  And  this,  by  the  heat,  fhaking 
the  Vefiel,  and  fulnels  of  it,  maybe  eafily  effected  within  a  few  drops.  3.  But 
the  fame  thing  is  done  likewife  by  a  glafs  Vefiel,  commonly  called  a  feparating 
Glafs,  which  has  at  the  bottom  a  long,  narrow,  cylindrical,  open  Pipe,  which 
is  kepc  ftopt  till  the  Liquor  is  put  into  the  Vefiel,  and  all  the  Oil  is  rifen  to< 
the  top:  This  then  being  opened,  the  Water  which  is  loweft  will  run  out  firfiy 
and  when  this  is  fo  far  gone  that  the  Oil  begins  to  come  into  the  Pipe,  flop  it 
again,  pour  in  more  of  your  Water  and  Oil,  let  them  (land  quiet,  and  the 
Oil  will  be  collected  at  top  as  before,  upon  which  open  the  Pipe  and  let  out 
the  Water,  and  fo  proceed  till  all  the  Oil  is  collected  in  the  feparating  Vefiel  by 
itfelf.  4.  But  if  the  Oil  is  fo  heavy  as  to  fink  to  the  bottom  of  the  Water, 
then  if  you  put  thefe  into  the  feparating  Glafs,  after  they  have  fettled  fome 
time,  the  Water  will  be  at  top,  and  the  Oil  at  bottom,  which  therefore  you 
may  let  out  at  the  Pipe  as  you  did  the  Water  before,  and  fo  feparate  it  from 
the  Water,  and  collect  it  together.  5.  And  laftly,  if  after  thefe  valuable  Oils 
are  thus  feparated,  there  is  any  Water  ftill  remaining  upon  them,  it  is  necefiary 
it  fhould  be  taken  off,  otherwife  it  will  make  them  mucilaginous  :  This  then 
is  done  by  making  a  kind  of  Tent  with  a  piece  of  Cap-paper,  wetting  it  tho¬ 
roughly  with  warm  Water,  and  then  fqueezing  it  our,  and  dipping  the  fmalf 
end  of  it  into,  the  Water  upon  the  Oil,  for  by  this  means  it  will  attract  that  in¬ 
to  it,  and  leave  the  Oil  pure. 

USE. 

j.  ^T'HE  Oils  being  thus  feparated  and  colle&ed  together,  mud  be  put  into 
-■*  clean,  fmall,  glafs  Vials,  which  muft  be  exattly  ftopt  with  glafs  Stop¬ 
ples,  and  then  be  fet  in  a  cold,  dry  place,  and  open’d  as  little  as  pofiible,  for 
fear  the  Spirit,  which  gives  them  their  vertue,  and  value,  fhou’d  exhale.  And. 
if  you  mix  a  little  of  the  perfe&eft  Alcohol  with  moft  of  thefe  Oils,  they  be¬ 
come  thinner,  more  ready  for  ufe,  and  keep  the  better.  By  this  means,  too, 
they  are  prevented  from  being  afterwards  fo  eafily  infpifiated,  that  they  won’t 
drop  conveniently  out  of  thtir  Vefiels;  as  well  as  from  growing  mucilaginous.. 
This  likewife  fecures  them  from  contrading  any  rancidity,  which  perhaps  they 
might  do  otherwife  ;  nay,  if  they  are  actually  begun  to  be  changed,  by  the  af- 
fufion  of  Alcohol,  they  may  be  recovered  again. 

2.  Thefe  Oils,  however,  by  length  of  time,  will  be  thickened  to  the  confif- 
tence  of  a  Balfam,  and  at  laft  will  harden  into  the  form  of  a  Refin.  And  this  in. 
particular  is  flattened  by  the  Spirits  Rcffor* s  exhaling,  which  happens  chiefly/ 
from  opening  the  Vefiel  too  often,  flopping  it  carelcfly,  or,  which  has  much, 
the  quickeft  effett,  by  leaving  it  quite  open,  efpecially,  if  it  (lands  in  a  warm, 
dry  place  j  for  then  they  will  in  a  ftiorter  time  be  converted  into  a  Refin.  Foe 
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this  reafon,  therefore,  I  have  fometimes  been  ready  to  doubt,  whether  it  may 
not  poflibly  be  the  Spirits  that  keep  thefe  Oils  in  a  (late  of  fluidity.  I  once 
my  felf  put  fotne  fuch  very  pure,  liquid,  diftill’d  Oil  into  a  Vial,  and 
when  about  a  year  afterwards  I  had  occafion  to  make  ufe  of  it,  I  was  furpriz’d 
to  fee  how  thick  it  was  grown,  for  which  reafon,  I  let  it  by  again,  and  made 
ufe  of  fome  other,  and  within  three  or  four  years,  it  acquired  the  confidence 
of  a  thick  Turpentine,  as  you  may  here  obferve.  Hence,  therefore,  if 
Bodies  are  dipp’d  into  diftill’d  Oil  of  Turpentine,  and  are  then  hung  up  in  a 
place  where  there  is  but  very  little  Dull,  they  will  be  cover’d  over  with  a  pellu¬ 
cid,  refinous  Cruft,  within  which  they  will  be  fo  excellently  preferved,  that 
they  will  continue  for  a  vaft  length  of  time  uncorrupted. 

3.  By  the  method  defcrib’d  then,  the  proper  Spirits  of  Vegetables  being  freed 
from  all  the  other  parts,  but  retained  by  the  tenacity  of  the  vegetable  Sulphur, 
may  be  kept  a  long  time  for  valuable  purpofes,  and  in  a  fmall  cotnpafs  be  car¬ 
ried  into  other  Countries  with  their  Vertues  intire.  Thus,  for  inftance,  in  a 
fmall  Bottle  that  will  hold  all  the  Oil  of  a  hundred  pounds  of  Cinnamon,  we  can 
colledt  and  preferve  all  its  Vertues  *,  fo  far,  that  is  to  fay,  as  they  depend  upon 
its  proper  Spirit.  And  this  feems  to  be  the  moft  natural  method  of  colle&ing 
together  the  peculiar  medicinal  properties  of  Vegetables,  in  which  they  are 
very  little  altered  or  loft,  and  by  which,  in  particular,  they  may  be  fecured  for 
a  great  length  of  time.  By  this  inftance,  therefore,  confidered  in  its  proper 
extent,  was  there  no  other,  the  chemical  Art  wou’d  fufficiently  recommend  it- 
felf  to  the  Phyfician. 

4.  As  a  great  many  of  the  eflential  Oils  now  are  very  valuable,  there  are 
not  wanting  Methods  difcover’d  by  the  avaritious  for  their  adulteration.  In 
order  to  this,  fome  Perfons  mix  pounded  Almonds  with  the  aromatic  Sub- 
ftances  to  be  diftill’d,  the  Oil  of  which  uniting  with  their  eflential  Oil,  increafes 
the  quantity:  The  fame  thing  too  others  do  with  beaten  Poppy- feeds.  But 
others  who  are  appriz’d  that  the  choiceft  of  thefe  Oils  may  be  perfectly  diluted 
with  Alcohol  of  Wine,  and  that  they  will  by  this  means  become  ftronger,  mix: 
this  with  them,  and  thus  make  a  bafe  profit  by  increafing  the  quantity  with, 
fomething  of  vaftly  lefs  value ;  tho’  it’s  true,  it  does  not  leflfen  their  vertues,  but 
exalt  them.  The  firft  of  thefe  cheats  is  difcovered  by  mixing  the  Oil  with  hot 
Water,  by  which  means  the  lighter  Oil  will  be  feparated  from  the  heavy  aro¬ 
matic  one,  this  finking  to  the  bottom,  whilft  that  riles  to  the  top  ;  as  likewife 
by  the  admixture  of  the  pureft  Alcohol,  which  will  unite  with  the  aromatic 
Oil,  but  reje<ft  the  other  infipid  one:  The  fecond  is  found  out  by  mixing  cold 
Water  with  the  Oil,  for  the  Mixture  will  grow  white,  and  the  Oil  and  Alcohol 
be  feparated,  and  difcover  nearly  the  quantity  of  Alcohol  made  ufe  of  in  the 
adulteration. 
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PROCESS  XXXV. 

\ 

Vinegar ,  Spirits,  a  twofold  Oil,  a  'Refin ,  and  Colophony,  procurd from  Tur¬ 
pentine  by  dijlillation  in  a  Retort . 

APPARATUS. 

i.  ^p'H  A  T  the  native  Oils  of  Vegetables  are  neither  fimple,  nor  of  a  durable 
Nature,  has  appeared  already  ;  nay,  from  fome  Experiments  we  before 
explained  to  you  the  various  Elements  of  which  they  confift,  or  thofe  which 
by  a  Tranfmutation  are  produced  from.  We  muft  now,  therefore,  take  under 
Examination  that  Oil  which  fpontaneoufly  difcharges  itfelf,  and  is  collected  on 
the  external  parts  of  Vegetables  under  the  name  of  a  Balfam,  or  Turpentine. 
For  this  purpofe,  then,  I  take  this  clean  new  glafs  Retort,  with  a  pretty  large 
Neck,  which  I  cut  off  in  fuch  a  manner,  as  to  have  the  Mouth  of  it  pretty 
wide,  which  is  altogether  neceffary  for  this  Operation ;  and  into  an  earthen 
Pipkin  that  has  a  fpout  below  the  Rim  of  it,  I  put  fome  very  pure,  native  Tur¬ 
pentine,  fet  it  in  Water  that  is  almoft  boiling  hot,  and  let  it  Hand  there, 
till  it  is  melted,  and  runs  like  Water,  upon  which  I  immediately  pour  it  into 
the  Retort,  which  muft  be  made  very  hot  likewife,  that  it  may  not  fly  with  the 
heat  of  the  Turpentine.  In  this  manner  I  fill  the  Belly  of  the  Retort  two  thirds 
full,  and  then,  if  in  pouring  it  in,  any  of  the  Turpentine  has  lodged  upon  the 
'ides  of  the  Neck,  I  hold  the  Retort  with  the  Mouth  upwards  till  it  has  all  run 
lown  into  the  Belly,  for  otherwife  this  thick  Turpentine  in  diftillation  would 
•un  into  the  Receiver,  and  mix  itfelf  with  the  Liquor  that  firft  rifes,  and  by 
his  means  prevent  a  nice  examination  of  it.  I  then  put  the  Retort  into  a  Sand 
Furnace,  and  lute  on  a  clean  Receiver. 

2.  This  being  done,  I  raife  fuch  a  Fire  as  will  give  the  Sand  about  ioo  de¬ 
grees  of  Heat,  a  little  more  or  lefs,  and  this  I  carefully  keep  up  as  equably  as 
poffible,  fo  long  as  any  thing  liquid  continues  to  come  over  into  the  Receiver. 
By  this  means  then  I  have  a  limpid,  thin  Liquor,  like  Water,  which  fubfides  to 
the  bottom,  and  at  the  top  of  this  another,  which  is  fubtile,  thin,  limpid,  and 
oily.  When  nothing  more  comes  off  with  this  degree  of  Heat,  I  change  the 
Receiver,  and  upon  examination  find  the  lower  Liquor  to  be  gratefully  acid, 
faline,  watery,  mifcible  with  Water,  fpirituous,  comforting  to  the  Stomach, 
and  a  noble  diuretic,  and  of  fuch  a  nature  as  to  caufe  an  effervefcence  with' 
Chalk,  at  the  fame  time  depofiting  its  acid  part  there,  and  then  diftilling  into 
pure  Water.  Hence  therefore  an  acid  Salt  and  Water  rife  firft  in  this  Diftilla¬ 
tion,  together  with  the  other  Liquor  that  fwims  at  top,  which  is  a  pure,  light, 
thin,  and  almoft  fpirituous  inflammable  Oil,  called  for  this  reafon  iEtherial 
Oil  of  Turpentine.  And  this  is  of  fo  penetrating  a  nature,  that  if  it  is  rubbed 
upon  the  external  parts  of  the  human  Body,  it  will  foon  difappear,  infinuate 
itfelf  into  the  Blood,  and  in  a  fhort  time  give  the  Urine  a  violet  Smell,  and 
thus  fufficiently  evince  its  fubtlety,  and  penetrability. 

3.  Luting  on  then  a  proper  Receiver,  let  your  Heat  be  increafed  to  that  of 
boiling  Water,  which  is  eafily  effected  by  pouring  Water  upon  the  Sand,  and 
making  fuch  a  Fire  underneath,  as  to  give  it  and  keep  it  in  212  degrees  of 
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Heat,  obferving  to  put  on  continually  fo  much  boiling  Water,  as  exhales  in 
Vapour.  The  matter,  by  this  means,  that  remain’d  at  the  bottom  of  the  Re¬ 
tort  after  the  former  didillation,  and  was  fo  thick,  that  in  the  cold  it  would 
acquire  a  folid  confidence,  will  be  melted  again  with  a  crackling  finging  noife, 
and  will  give  out  another  acid  Water,  very  much  like  the  former,  which  will 
fettle  at  the  bottom,  and  another  Oil  that  will  fwim  upon  it,  exadtly  refembling 
the  preceding,  except  that  it  is  a  little  thicker,  and  inclining  to  the  yellow. 
With  regard  to  their  Vertues  likewife,  they  are  both  very  much  of  the  fame  na¬ 
ture  with  the  other. 

4.  If  you  then  change  the  Receiver  again,  and  give  the  Refiduum  a  pretty 
ftrong  fand  Heat,  increafing  it  however  very  gradually,  you  will  again  have  an 
acid  Water  at  the  bottom  of  the  Receiver,  which  will  be  red,  and  heavier  than 
the  two  former,  and  at  top  of  this  a  thicker  red  Oil,  dill  confiderably  penetra¬ 
ting,  tho’ in  fome  meafure,  however,  tenacious.  And  here  it  is  pretty  remark¬ 
able,  that  this  acid  Water  continues  to  come  over  as  long  as  any  of  this  Oil 
does,  the  Water  not  rifing  fird  by  itfelf,  and  the  Oil  afterwards.  What  remains, 
then,  after  the  Didillation  is  over,  is  exceeding  red,  hard,  and  perfectly  brittle. 

5.  This  lad  Refiduum ,  increafing  the  Fire  very  gradually,  and  adding  at  the 
fame  time  a  fuppreding  Fire  at  top,  I  urg’d  with  the  dronged  fand  Heat, 
and  there  was  forced  out  an  Oil  as  thick  and  tenacious  as  Turpentine  itfelf,  but 
of  a  red  Colour,  and  with  this  fomewhat  dill  of  an  acid,  red,  heavy  Water.. 
When  this  was  done,  there  remain’d  fcarcely  any  thing  in  the  bottom  of  the 
Retort. 

6.  And  here  give  me  leave  to  caution  you,  that  the  greated  care  is  necefla- 
ry  in  this  Didillation  that  the  Glafs  don’t  crack,  for  if  this  happens,  there  im¬ 
mediately  exhales  a  thick  oily  Vapour,  which  eafily  takes  fire,  and  then  can 
fcarcely  be  extinguifh’d,  but  rufhes  into  the  Retort,  and  with  a  violent  Flame 
and  Explofion  burds  all  to  pieces,  not  without  imminent  danger  to  the- 
Operator. 

7.  There  is  another  method,  likewife,  which  is  commonly  ufed  for  diddling 
Turpentine  into  an  acid  Water,  an  astherial  Oil,  and  a  Spirit,  as  it  is  call’d,  of 
Turpentine,  and  is  as  follows.  The  diddling  Veffel  of  the  Furnace,  defcrib’d 
p.  512.  Vol.  I.  is  fill’d  one  third  full  of  clean  rain  Water,  into  which  is  put  half  as 
much  of  the  bed  Turpentine,  and  then  the  other  part  of  the  Still  is  fitted  on 
with  the  Alembic,  and  you  didill  with  a  Worm  and  Refrigeratory,  making  no- 
more  Fire  than  what  is  juft  fufficient  to  make  the  Water  boil  gently  :  By  this 
means  then,  there  will  alcend  an  acid  Water,  together  with  a  light,  pure  Oil, 
and  fo  long  as  any  of  this  comes  off,  you  mud  continue  the  Operation,  which 
being  compleated,  you  will  have  a  kind  of  Colophony  remaining  in  the  Water 
in  the  Still.  If  during  the  Didillation  you  throw  in  fome  Roles,  Flowers  of 
Lavender,  or  other  Plants,  you  will  by  this  means  procure  a  fragrant  Oil.  In 
this  Operation,  therefore,  the  Turpentine  is  refolved  into  a  faline  acid  Spirit, 
a  volatile  Oil,  and  a  more  fix’d  Colophony. 

8.  And  here  it  is  particularly  remarkable,  that  the  Refiduum  is  always  fo- 
much  thicker,  redder,  harder,  and  more  brittle,  as  there  is  more  Water,  Acid, 
and  volatile  Oil  drawn  from  it  ;  tho’  even  this  lad  fix’d  part,  if  it  is  urg’d: 
with  an.intenfe  Fire,  will  melt,  and  become  volatile,.  This  acid  Water,  now, 
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if  ic  isperfedtly  freed  from  its  Oil,  and  redtified,  is  perhaps  one  of  the  heft 
vegetable  Acids  vve  are  acquainted  with. 

USE. 

i.  TT  EN CE  we  learn  in  what  form  native  Oils  are  contained  in  Vegetables: 

1  X  For  in  the  firft  place,  the  nutritious  Juice,  when  it  is  firft  taken  into 
the  Plant  from  the  Earth,  appears  to  be  nearly  acidifh  and  watery  ;  which  af¬ 
ter  it  has  entered  its  VelTels  in  certain  parts  of  the  Plant,  gradually  depofites  its 
moft  pinguious  Particles,  which  by  a  union  with  more  of  the  fame  kind,  heat, 
-maturation,  and  the  effedt  of  the  vertue  of  the  whole  Plant  upon  it,  appear 
-there  in  a  pinguious-oily  Form :  And  this  very  fame  Liquid  being  afterwards  pro- 
pell’d  outwards,  and  being  farther  adted  upon  by  the  fame  caufes,  acquires 
the  name  of  a  Balfam,  confifting  of  Water,  a  faline,  fubpinguious,  acid  Spirit, 
:and  various  Oils,  confiderably  blended  together,  but  ftill  capable  of  feparation; 
and  when  any  one  particular  part  is  by  any  means  feparated  from  the  reft,  the 
Balfam  is  always  changed  to  fomething  of  a  different  nature  from  what  it  was  of 
before.  Hence  then  we  fee,  what  a  vaft  difference  there  is  in  making  ufe  of  a 
native  Balfam  in  chirurgical  and  other  medicinal  Ufes,  whilft  it  is  intire,  andadts 
by  all  its  Principles  united  together,  and  applying  any  of  thefe  by  themfelves,  after 
they  are  feparated  from  it.  Certainly  a  native  Balfam,  diffolved  a  little  with 
Pome  Yolk  of  Egg,  is  one  of  the  nobleft  external  Medicines  the  Surgeons  are 
mafters  of ;  as  it  is  an  excellent  internal  one  too,  for  many  Difeafes  fufficiently 
taken  notice  of  by  the  Phyficians.  Nay,  if  it  was  only  by  the  violet  Smell 
which  it  gives  to  the  Urine,  it  would  fufficiently  difcover  its  wonderful  pene¬ 
xrating  quality.  TheBalfams  we  have  now-a-days,  are  fcarcely  fo  much  diffe¬ 
rent  in  their  Vertues  as  they  are  in  their  price,  and  the  places  where  they  grow. 
The  principal  are,  the  Baljatnum  Afiaticum ,  AEgyptiacumJeruchuntanum ,  Judai- 
eum ,  Memphiticum ,  Opobalfammn ,  which  are  all  names  for  the  fame  thing,  and 
fignify  a  Balfam  of  a  white  Colour,  in  a  liquid  form  like  Turpentine,  and 
having  a  Smell  refembling  that  of  a  Citron  :  The  American.,  which  is  of  various 
forts  and  from  different  Trees  ;  as  the  Balfam  Copaii ,  Capayaba ,  Capivi ,  call’d 
Moran ,  of  incomparable  Vertues;  Liquid- Amber  ;  Balfam  of  Peru  ;  Balfam 
of  Tolu;  Mechaninn:  The  true  Turpentine  of  the  Chian  Turpentine  Tree  ; 
the  Strasburg  from  the  Fir  ;  the  Venetian  from  the  Larch-tree,  and  the  Common 
from  the  Pine  :  All  which  by  Heat,  Diftillation,  and  Time,  are  pretty  nearly 
refolved  into  the  fame  Principles,  undergo  the  fame  Alteration,  and  have  the 
fame  Effedts. 

2.  But  hence  we  learn  farther,  likewife,  that  in  all  the  Baliams  hitherto 
known,  there  is  an  eager,  acid,  antifeptic,  penetrating  Water,  or  Spirit,  which 
is  very  fragrant,  and  endued  with  confiderable  medicinal  Vertues,  but  eafily 
exhales,  and  thus  quitting  the  Balfam,  leaves  it  in  this  refpedt  lefs  efficacious  : 
Hence  thefe  are  not  the  better  for  keeping. 

3.  The  Oils  that  rife  firft,  which  are  light,  limpid,  totally  inflammable, 
volatile,  very  penetrating,  and  bitter,  are  of  excellent  fervice  in  Surgery  ;  for 
thefe  being  pour’d  warm,  upon  torn,  prick’d,  divided,  or  half  divided  Mem¬ 
branes,  Nerves,  or  Tendons,  are  found  incomparable  Anodynes,  Antifpaftics, 
&nd  Confolidants.  In  larger  Haemorrhages  from  wounded  Arteries  or  Veins,  they 

4  prove 


PraSiice  of  the  ART.  105 

prove  the  readieft,  and  fafeft  Styptic,  having  this  particular  excellence,  that 
they  at  the  fame  time  guard  the  Nerves,  prevent  Putrefa&ion,  and  con- 
folidate  the  part.  They  muft  then  be  applied  very  hot,  and  be  fecured 
with  a  proper  Bandage.  Upon  this  head,  you  may  confult  that  Englijh  Author 
Jacob  Young,  who  wrote  a  whole  Treatife  about  it,  called  Currus  Yriumphalis% 
e  Teribintho,  printed  at  London  in  O&avo,  1679.  And,  indeed,  the  antifeptic 
Vertue  of  this  Oil  is  very  remarkable;  for  if  you  let  any  animal  Subftances  lie 
in  it  for  fome  time,  and  then  take  them  out  and  hang  them  a  little  in  the 
Air,  and  repeat  this  feveral  times,  they  at  laft  will  acquire  a  Cruft,  under 
which  they  may  be  kept  a  vaft  while,  being  intirely  fecured  from  Putrefaction. 
And  thofe  Bodies,  likewife,  that  are  put  into  Veflels,  and  covered  with  this 
Oil,  become  quite  incorruptible.  This  one  inconvenience,  however,  attends 
it,  that  it  grows  gradually  opake,  and  thick.  This  warm  Oil  being  rubb’d 
upon  cold,  mucous,  vifcid  Humours,  often  difcufies  them :  It  defends  the  parts 
too  againft  Cold,  and  relaxes  and  foftens  them.  Internally  it  opens,  warms, 
provokes  Sweat  and  Urine,  and  gives  this  a  violet  Smell  :  Hence  in  the  cold  Fit 
of  Intermittents  it  is  a  ferviceable  Medicine  ;  nay,  and  by  being  rubbed  upon 
the  fpine  of  the  Back  juft  before  the  Fit  comes  on,  it  does  fo  much  good,  that 
even  Quartans  have  been  cur’d  by  it  in  this  manner.  It  muft  be  ufed  internal¬ 
ly,  however,  with  moderation;  for  if  it  is  taken  in  too  great  quantity,  it  affeCts 
the  Head,  caufes  Drought,  and  Pain,  and  urges  the  urinary  parts  fo  vio¬ 
lently,  that  it  raifes  a  Diabetes,  and  provokes  a  difcharge  of  the  Liquor  of  the 
proftate  Glands,  and  the  Seed  ;  and  hence  if  ufed  moderately,  it  generally  in¬ 
cites  to  Venery.  On  this  account,  it  has  got  a  name  for  curing  virulent  Go¬ 
norrhoeas,  in  which  certainly  it  often  proves  of  dangerous  confequence,  as  the 
liberal  ufe  of  it  is  apt  to  fire  the  genital  Parts,  and  fo  increafe  the  evil. 

The  Oils  that  are  drawn  off  in  this  Diftillation  of  a  thicker  Confiftence,  are 
lefs  penetrating  than  the  former,  but  more  balfamic,  and  confolidating,  footh 
the  Nerves  more  when  they  are  in  pain,  and  are  more  emollient :  Hence  in  Per- 
fons  of  a  warm  difpofition,  and  prone  to  inflammations,  inftead  of  the  thinner 
Oilthefe  are  made  ufe  of  as  Styptics ;  in  other  refpedfts  their  vertues  are  the  fame. 
But  the  laft  thick,  tenacious  Oil,  is  the  moft  beautiful  conlolidant  of  all,  in- 
carning  almoft  without  luppuration,  and  being  a  moft  excellent  Anodyne. 
This  Oil  will  often  caufe  fuch  an  Eftervefcence  with  Glauber's  Spirit  of  Nitre, 
a  $  to  excite  a  Flame. 

5.  The  Refiduum  of  the  Turpentine,  after  the  Diftillation  with  Water,  or 
that  which  remains  when  you  have  drawn  off  the  firft  Spirit  and  Oil  in  a  Re¬ 
tort,  is  red,  and  in  the  cold  will  grow  hard,  pellucid,  and  brittle.  If  when 
this  is  melted,  you  carefully  immerge  an  Infedt  into  it,  and  take  it  out  again, 
it  will  have  a  clear  Cruft  all  over  it,  like  Amber,  within  which  it  will  be  pre- 
ferv’d  from  corruption  a  vaft  while,  and  through  which  it  will  appear  very  ele¬ 
gantly,  if  the  beauty  of  the  polifh  is  not  injured,  which  will  very  eafily  hap¬ 
pen,  indeed,  from  the  exceeding  tendernefs  of  this  refinous  Cruft.  But  if  you 
take  the  Colophony  that  remains  after  the  fecond  Diftillation,  this  is  ftill  har¬ 
der,  and  redder,  and  will  eafily  fuffer  itfelf  to  be  reduc’d  to  a  Powder,  which, 
has  neither  much  Smell  or  Tafte.  This  is  that  noble  Powder  of  fo  much  fer- 
vice  when  apply’d  to  Bones  that  are  laid  bare,  or  the  Periojleum ,  Tendons, 
and  Mufcles,  when  they  are  burnt,  corroded,  bruited,  prick’d,  torn,  or  half 
Vol.  II.  P  cut 
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cut  afunder.  This  is  an  excellent  Remedy  likewife  for  ferous  Defluxions  of  the 
Joints,  and  moft  efficacioufly  helps  to  form  a  Citatrix  *,  nor  is  it  of  lefs  ufe  in 
keeping  down  the  fungous  excrefcences  of  Ulcers.  Hence,  then,  it  appears, 
how  very  ferviceable  Turpentine  is  to  the  Surgeons.  But  in  this  whole  affair,  there 
is  nothing  more  remarkable,  than  the  fucceflive  and  fpontaneous  infpiflation  of 
the  firft  thin  Oil  again  into  the  former  confiftence  of  the  Turpentine,  then  to 
that  of  a  thicker  Balfam,  and  at  laft  to  the  folid  one  of  a  Refin,  with  this  cir- 
cumftance,  however,  always  attending  it,  that  there  is  lefs  Acid  in  t'hefe  re¬ 
generated  Bodies,  than  there  was  in  the  native  ones; 

6.  Is  this  native,  volatile  Acid,  therefore,  that  refides  in  this  pinguious,  oily 
Liquor,  and  Water,  of  the  fame  nature  with  the  aromatic  Spirit  of  other  eflen- 
tial  Oils  ?  Certainly,  in  thefe  native  pinguious  Subftances,  it  is  contained  and 
mix’d  in  fuch  a  manner,  that  with  the  Water  it  lies  conceal’d  under  one  uni¬ 
form  Appearance  :  And  hence  native  Balfams  are  converted  into  a  true  Oil, 
when  this  Water  and  Acid  are  feparated  from  them.  And  again,  when  the 
Water,  Acid,  and  Oil  are  drawn  off,  a  Balfam  is  turn’d  into  a  Refin.  And 
this  happens  even  in  the  external  warm  Air,  for  whilft  the  Adtion  of  the  Sun 
diflipates  the  Acid,  Water,  and  thin  Oil,  it  is  gradually  infpiffated,  till  it  ac 
laft  puts  on  the  form  of  a  Refin.  Hence  the  fame  Bodies  that  are  Oils  in  the 
Spring,  in  Winter  become  true  Reflns,  and  in  Autumn  prove  a  proper  pingui- 
ousTegument  for  the  Trees,  to  prevent  their  growing  dry,  and  to  fecure  them 
from  the  injuries  of  cold  and  froft. 

7.  From  this  Operation,  then,  it  evidently  appears,  r.  That  the  greateft 
Heat  of  the  Sun,  apply’d  for  a  confiderable  time,  is  capable  of  infpiflating  li¬ 
quid  Oils  through  various  degrees,  till  at  laft  they  are  reduc’d  to  the  folid 
form  of  a  Refin  or  Colophony.  2.  That  the  heat  of  boiling  Water  adting  up¬ 
on  thefe  Oils,  is  able  to  eftedt  the  fame  thing  in  a  (hort  time,  forming  a  Colo¬ 
phony  in  the  Still,  within  the  fpace  of  four  or  five  hours,  the  Vapours  that 
rife  in  the  mean  time  being  an  acid  Water,  a  Spirit,  and  an  Oil  in  great  quan¬ 
tity.  3.  That  this  Colophony  being  expofed  to  a  Heat  of  280  degrees,  is  re- 
folv’d  likewife  into  an  acid  Water,  and  a  red,  tenacious,  heavy  Oil,  there 
then  remaining  a  very  hard  Colophony,  that  is  pellucid,  of  a  blackilh  red  Co¬ 
lour,  and  exceeding  durable.  And  laftly,  that  if  even  this  is  ftrongly  urged  by 
the  help  of  a  fupprefllng  Fire,  kept  up  till  the  Glafs  is  ready  to  melt,  it  will 
folely  by  the  adtion  of  the  Fire  be  totally  converted  into  a  liquid  oily  Matter, 
tenacious  indeed,  but  truly  liquid,  and  that,  without  any  hard  Colophony  re¬ 
maining  behind.  5.  Hence  then  we  learn  the  tranfmutable  Difpofition  of  the 
Oils  of  Vegetables,  and  the  various  eftedt  of  Fire  adting  upon  them:  For  if  it 
is  applied  to  thin  Oils  in  a  certain  degree,  it  infpiflates  them  into  a  hard,  dura- 
rable  Mafs,  which  will  always  remain  fo ;  and  yet  if  it  adts  upon  this  very 
Mafs  in  a  greater  degree,  it  will  reduce  it  again  to  a  liquid  Oil,  which  likewife 
will  always  continue  in  that  form,  or  at  leaft  for  a  great  length  of  time,  and 
which  by  a  repeated  Diftillation  with  a  ftrong  Fire,  will  become  perfedtly  li¬ 
quid,  and  confiderably  thin  :  Hence  then  we  fee,  that  fome  Bodies  owe  their 
hardnefs  to  Fire,  whilft  others  are  indebted  to  it  for  their  fluidity. 
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PROCESS  XXXVI. 

Water ,  Vinegar ,  a  fetid  Spirit ,  and  a  Butter ,  drawn  from  that  Balfam 
collected  by  the  Bees ,  call'd  Wax,  by  difilling  it  in  a  Retort . 

APPARATUS. 

i.  COME  forts  of  Balfams  being  concoded  and  infpiffated  by  the  Heat  of 
^  the  Sun,  appear  in  very  fmall  quantities  on  the  Leaves  of  fome  Plants, 
as  is  evidently  feen  on  thofe  of  Rofemary :  And  there  are  others  likewife  which 
iffue  in  exceeding  fine  Globules  from  the  open  feminal  Apices  of  the  male  part 
of  the  Flower.  Thefe  it  is  fcarce  pofilble  for  us  to  colled;  by  any  Arc 
whatever.  But  I  remember  once,  when  I  was  cohobating  fome  Rofemary 
Leaves  with  Alcohol,  I  found,  that  the  Spirits  which  were  good  before,  had 
acquired  a  difagreeable  Smell  and  Tafte  of  Wax.  I  examined  therefore  the 
Leaves  with  a  Microfcope,  and  I  thought  I  evidently  faw  fome  little  lumps  of 
Wax  upon  their  furface,  and  upon  handling  them  a  good  deal,  I  found  plainly 
that  the  Wax  gradually  gathered  upon  my  Fingers.  Wax  therefore  fcems  to 
be  a  Species  of  Turpentine,  which  the  pinguious  Juices  of  Plants  when  they  are 
heated  by  the  Sun  difcharge  upon  the  furface,  or  which  is  generated  in  the  Cup- 
Juice  of  the  Apices  of  the  Flowers  :  This  the  Bees  colled  together,  roll  up 
into  little  Balls,  dilpofe  upon  their  hind  Legs,  carry  to  their  Hives,  and  form 
their  Combs  with,  and  this  being  afterwards  feparated  from  the  Honey,  and 
freed  from  its  impurities,  ferves  for  a  great  many  ufes  in  human  life.  For 
the  mod  part,  it  is  of  a  yellow  colour,  and  of  a  Smell  and  Tafte  not  dif¬ 
agreeable  :  In  extreme  Cold  it  grows  hard,  and  almoft  brittle  ;  in  Heat  it  grows 
foft  and  melts. 

2.  Take  fome  of  the  beft  of  this  fort  of  Wax,  and  cutting  it  fo  fmall 
that  it  will  eafily  go  into  the  mouth  of  the  Retort,  fill  it  half  full,  and  then 
fill  up  the  remaining  half  with  very  pure  Sand.  Heat  the  Retort  gradually, 
’till  the  Wax  is  diffolv’d,  and  has  fufficiently  imbib’d  the  Sand,  and  then  place 
it  in  a  Sand  Furnace,  and  lute  on  a  Receiver. 

2.  Diftill  with  a  Fire  gradually  increafed,  and  then  there  generally  in  the 
firft  place  rifes  a  fmall  quantity  of  an  acidifh  Water,  that  has  a  very  difagree- 
able,  fetid  Smell ;  and  together  with  this,  a  Spirit. 

3.  When  with  a  Heat  of  214  degrees  nothing  more  will  come  off,  change 
your  Receiver,  increafe  your  Fire,  and  there  will  gradually  afcend  a  thin  Oil, 
which  in  the  Receiver  will  harden  like  Butter,  and  be  of  a  whitifh  colour. 
When  this  ceafes  to  rife,  apply  the  ftrongeft  fupprefiing  Fire,  and  then  the 
whole  fubftance  of  the  Wax  will  come  over  into  the  Receiver,  where  it  will 
acquire  the  foJid  form  of  Butter,  having  changed  the  hard  brittle  difpofition 
of  Wax  for  a  foft  pinguious  one.  The  Sand  is  here  added  in  fo  great  a 
quantity  in  order  to  prevent  the  flatulent  rarefadion  that  wou’d  otherwise 
happen  when  the  Wax  came  to  boil. 
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USE. 

HENCE  then  it  is  evident,  that  the  whole  Body  of  the  Wax  will  become 
volatile  in  a  certain  degree  of  Heat,  as  appeared  before  in  Turpentine, 
fo  that  in  this  particular  thefe  both  agree  with  Camphire,  tho’  this  indeed  is 
much  more  volatile  than  either  of  them.  Wax  now  tho*  it  is  tqtally  inflam¬ 
mable,  exifls  in  a  hard,  and  almoft  friable  form.  Nay  when  it  is  melted  in 
hot  Water,  prefs’d  through  a  Cloth,  form’d  into  thin  Cakes,  and  whiten’d  by 
being  expofed  to  the  Air,  and  Sun,  and  often  fprinkled  with  Water,  even 
then  the  white  Mafs  may  be  intirely  confumed  into  Flame,  and  yet  it  is  at  the 
fame  time  as  brittle  almoft  as  Glafs,  and  feems  to  refemble  nothing  lefs  than 
Oil.  In  what  a  variety  of  forms,  therefore,  do  the  inflammable  Oils  of  Vege¬ 
tables  exift,  viz.  that  of  an  Oil,  Balfam,  Refin,  Pitch,  dry  Tears,  Wax  and 
Butter ;  though  here  we  fee  indeed  that  the  Fire  at  laft  will  produce  liquid  Oils 
out  of  what  did  not  appear  Oils  before:  This  the  preceding  Diftillation  of 
Colophony,  and  the  prefent  of  Wax  moft  evidently  evince.  The  Wax  now 
when  it  is  thus  converted  into  Butter,  does  not  recover  again  its  former  hard 
confiftence,  for  the  Butter  always  remains  foft,  even  in  the  extremeft  Cold. 
This  I  don’t  affert  without  fufficient  authority,  for  I  diftill’d  myfelf  fome  of 
this  Butter  from  Wax,  and  kept  it  more  than  twenty  Years  in  a  cylindrical 
wide- mouth’d  Glafs,  which  was  covered  only  with  a  Paper,  and  yet  in  all 
that  time  it  was  not  returned  to  Wax,  though  we  fee  that  the  exceeding  li¬ 
quid  Oil  of  Turpentine  will  in  a  fhort  time  be  reduced  to  the  thicknefs  of  a 
Turpentine.  Don’t  you  admire  therefore  the  various  action  of  Fire  upon  the 
oily  parts  of  Vegetables?  Certainly  there  can  be  no  general  rule  laid  down-, 
with  regard  to  its  power  upon  them,  that  will  always  hold  true.  Camphire, 
we  fee,  which  is  a  perfectly  pure  inflammable  Oil,  rifes  true  Camphire  in  Diftilla¬ 
tion,  and  does  not  become  a  liquid  Oil. 

Butter  of  Wax,  prepared  in  this  manner,  is  art  exceeding  foft,  anodyne, 
neurotic,  emollient  and  relaxing  Ointment,  which  excellently  fecures  the  Skin 
from  being  dried  and  chapp’d  in  the  Winter,  and  does  fervice  if  it  is  rubb’d 
upon  parts  that  are  contracted :  Sharp  hemorrhoidal  pains  too  are  greatly  reliev’d 
by  it. 


PROCESS  XXXVII. 

Butter  of  Wax ,  by  being  diftill'd  again  in  a  Retort,  converted  into  a 

liquid  Oil. 

APPARATUS. 

MELT  Butter  of  Wax  with  a  gentle  Heat  ’till  it  is  perfe&ly  dififolved 
into  a  liquid  Oil.  Pour  this  melted  Butter  through  a  hot  Funnel  into 
a  glafs  Retort,  heated  likewife,  till  you  have  fill’d  it  half  full,,  taking  all  the 
care  poffible  that  none  of  it  hangs  to  the  Tides  of  the  Neck  of  the  Retort, 
for  then  it  wou’d  come  thick  into  the  Receiver,  which  we  here  endeavour  to 
avoid.  Place  your  Retort  in  ^a  Sand  Furnace,  lute  on  a  Receiver,  and 
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diflill  very  cautioufly,  regulating  your  Fire  in  fuch  a  manner,  that  there 
may  be  about  the  diftance  of  fix  feconds  betwixt  the  Drops.  When  you  per¬ 
ceive  that  you  have  no  more  Drops  with  this  degree  of  Heat,  increafe  your 
Fire,  and  diftill  by  the  fame  rule  •,  and  this  muft  be  repeated,  always  increafing 
your  Fire  with  the  fame  caution,  as  long  as  there  remains  any  of  the  Butter  in 
the  Retort.  By  this  means  then  the  Butter  will  rife,  almoft  without  any  Reft - 
duum ,  and  in  the  Receiver,  inftead  of  the  Butter,  you  will  have  a  thick  Oil, 
very  little  leffened  in  quantity.  If  this  Oil  of  Wax,  thus  prepared  by  a  fecond 
Diftillation,  is  diftill’d  again  in  the  fame  manner,  it  grows  liquider,  fofter, 
clearer,  and  thinner,  fo  that  at  laft  it  refembles  a  limpid,  fubtil  Oil.  And  here 
the  oftener  the  Diftillation  is  repeated,  the  fofter  and  more  mild  the  Oil  grows, 
and  yet  at  the  fame  time  the  more  penetrating. 

USE. 

HENCE  then  it  appears  that  the  action  of  Fire  upon  fome  oily  fubftances 
of  Vegetables,  attenuates  them  continually  more  and  more,  nor  gives  them 
at  the  fame  time  any  degree  of  Acrimony,  but  on  the  contrary  renders  them 
conftantly  milder,  and  yet  of  a  more  penetrating  nature.  This  laft  Oil  of  Wax 
is  an  incomparable  remedy  for  any  injuries  of  the  Papilla  Nervofce  of  the  ex¬ 
ternal  part  of  the  Cutis  *,  for  in  Chaps  of  the  Lips,  Nipples,  or  Hands,  if  it 
is  gently  rubb’d  over  now  and  then,  there  is  hardly  any  thing  that  equals  it. 
In  difcufling  cold  Humours  too,  that  happen  in  the  Face  and  Fingers  in  cold 
Weather,  it  is  ufed  with  fuccefs.  And  where  the  Tendons  are  contracted,  and 
occafion  ftiff  Joints,  this  Oil,  aflifted  by  Baths,  Fomentation,  and  Motion, 
proves  greatly  ferviceable  in  reftoring  them  to  their  natural  Flexibility.  If  it 
is  rubb’d  frequently  upon  the  Belly,  it  relaxes  the  Bowels,  and  difpofes  them 
to  difcharge  their  contents,  and  hence  is  an  excellent  Remedy  in  Difeafes  of 
Children. 


PROCESS  XXXV1IL 

Medicinal  Elasolacchara. 

APPARATUS. 

1.  AFTER  the  Phyficians  had  learned  from  the  Chemifts  that  the  Spirit 
which  refides  in  effential  Oils  truly  contains,  in  a  fmall  compafs,  all  the 
particular  Vertues  of  Vegetables,  they  thought  with  a  great  deal  of  reafon 
they  were  mafters  of  a  noble  Medicine,  but  which  however  had  this  inconve¬ 
nience,  that  rhe  natural  make  of  the  Oils  made  the  ufe  of ’em  a  little  dangerous* 
as  from  their  vil’cidity  they  would  be  apt  to  adhere  to  particular  parts,  and  be¬ 
ing  very  acrid,  would  readily  inflame  them.  They  began,  therefore  to  think.of 
fome  method  by  which  they  might  be  difpofed  to  be  diluted  with  Water,  and 
thus  in  a  uniform  mixture  be  conveyed  without  any  inconvenience  to  the  places 
they  were  defigned  for ;  and  this  they  found  might  be  effected  by  the  help  of 
Sugar,  in  the  following  manner.  Take  an  ounce  of  the  drieft  Loaf-Sugar,  and 
in  a  glafs  Mortar,  with  a  glafs  Peftil,  reduce  it  to  an  exceeding  fine  Powder* 
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into  which  drop  gradually  a  Drachm  of  efiential  Oil,  or,  if  it  is  very  thick, 
half  a  Drachm,  keeping  it  continually  rubbing  after  every  drop  of  Oil,  till 
they  are  perfectly  mixed,  by  which  means  the  Oil  will  totally  difappear,  being 
all  abforb’d  by  the  Sugar.  And  here  the  Oil,  during  the  Operation,  will  diffufe 
a  very  fragrant  Smell,  for  which  reafon  it  is  proper  to  be  as  expeditious  as  poffi- 
ble,  and  keep  the  Mortar  covered  as  clofe  as  you  can  with  a  Cloth. 

2.  If  during  the  rubbing,  you  add  a  little  Yolk  of  a  new-laid  Egg,  the  Oil 
will  be  more  eafily  reduced  to  a  form  fit  for  mixing  with  aqueous  Liquids, 
but  then  it  won’t  keep  fo  long  without  growing  rancid. 

3.  Thus  then  Sugar,  which  is  a  very  pure  Sapo ,  or  a  true  efiential  oily  Salt, 
deftroys  the  pinguious  tenacity  of  the  Oil,  interpofes  itfelf  betwixt  its  Elements, 
and  very  clofely  unites  them  with  itfelf,  and  thus  produces  an  extemporaneous 
Soap,  which  fuffers  itfelf  to  be  well  enough  diluted  in  Water  for  medicinal  ufes. 
This  indeed,  it  muft  be  confefs’d,  won’t  mix  fo  perfedtly  and  intimately  with 
Water  as  true  Soap  will,  ora^what  the  Chemifts  call  a  perfect  efiential  Salt, 
tho’  for  common  purpofes  it  anfwers  the  end  very  well.  Nor  is  there  any 
ground  to  fear  any  inconvenience  from  the  Sugar  in  this  preparation,  for  though 
Sugar  has  got  an  ill  name,  as  if  it  was  prejudicial  to  the  Health,  this  has  ne¬ 
ver  been  fufficiently  proved.  On  the  contrary,  it  is  a  wonderful  Salt  that  is 
.perfectly  foluble  in  Water,  nay  and  with  Water  will  readily  ferment  and  pro¬ 
duce  a  Wine.  In  the  mean  time,  however,  which  is  pretty  furprizing,  if  it  is 
melted  at  the  Fire,  it  difcovers  an  oilynefs  which  is  perfectly  inflammable,  fo 
that  hence  it  appears  to  confift  of  an  Oil  and  a  Salt. 

4.  If  thefe  Eleeofacchara  are  well  prepared,  and  put  pretty  dry  into  glafs 
Vials,  and  ftopt  nicely  with  glafs  Stopples,  they  may  be  kept  for  a  long  while 
without  alteration.  And  thus,  without  any  inconvenience  of  weight,  you  have 
a  portable  Medicine  of  excellent  Vertues  in  a  fmall  compafs.  And  it  has  this 
great  convenience  in  it,  that  you  may  at  once,  without  any  lofs  of  time,  pro¬ 
cure  a  noble  medicinal  Draught  from  it,  by  only  mixing  a  little  of  it  thoroughly 
with  a  glafs  of  Wine.  The  fame  thing  may  be  effected  too  by  well  rubbing 
a  fixed  alcaline  Salt  with  an  efiential  Oil  j  for  by  this  means  likewife  you 
will  have  a  Soap  ;  but  then  the  Alcali’s  take  away  the  gratefulnefs  of  the 
efiential  Oils,  by  altering  their  proper  Smell  and  Tafte  :  And  then  befides, 
as  they  immediately  difiolve  in  the  Air,  they  prefently  change.  Hence  then 
the  Phyficians  may  compofe  a  very  beautiful  and  efficacious  Medicine  :  For  if 
an  Elceofaccharum  made  with  Oil  of  Mint  is  difiolved  in  its  diftill’d  Water,  and 
this  is  quickened  with  a  proper  quantity  of  its  Spirit,  and  fweeten’d  with  fome 
of  its  Syrrup,  in  this  Mixture,  it  is  my  opinion,  you  will  have  the  proper 
Vertue  of  Mint. 


USE. 

XT  E  N  C  E  then  we  fee  the  faponaceous  quality  of  Sugar,  by  which  it  is 
capable  of  breaking  and  dividing  Oils  in  the  fame  manner  tflmoft  as  if 
they  were  fermented  with  it  ;  and  yet  at  the  fame  time,  it  does  by  no  means 
diminifh  their  particular  Vertues,  but  rather  improves  and  exalts  them:  The 
Ancients,  who  knew  nothing  of  Sugar,  mixed  Honey  with  thefe  Oils  for  the 
fame  purpofes.  But  hence  we  fee  likewife  the  power  of  Sugar  in  the  human 

Body  ; 


Ill 
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Body;  for  being  diluted  by  the  aqueous  Juices  it  meets  with  there,  it  produces 
a  faponaceous  Lixivium ,  which  being  aflitted  by  the  vital  Powers,  is  capable  of 
diffolving  vifcid,  oily  concretions  ;  and  hence  it  never  generates  any  pituitous 
Matter,  but  actually  divides  and  refolves  it  when  it  is  formed.  Nor  does  it  ever 
increafe  the  quantity  of  Bile,  or  is  converted  into  it,  but  it  divides,  attenuates 
and  opens.  In  the  mean  time  however,  by  too  much  diffolving  the  Oils,  it 
may  make  a  perfon  lean,  as  by  attenuating  too  much  it  may  bring  on  a  weak, 
lax  habit  of  Body  ;  and  hence  to  Ricketty  Children,  and  Perfons  troubled  with 
the  Scurvy,  it  has  often  been  obferved  to  do  harm.  This  fingular  produdion 
now  of  Nature  and  Art,  if  we  examine  it,  is  of  a  pretty  wonderful  Nature,  as 
I  juft  now  hinted  ;  for  it  totally  diffolves  in  Water ;  it  melts  on  the  Fire;  it 
fhoots  into  perfect  Cryftals  like  the  pureftSalt;  it  is  evidently  oily ;  if  it  is 
diftilled  in  a  clofe  Veffel,  it  yields  an  acid,  penetrating  Spirit;  in  an  open  Fire 
it  is  intirely  inflammable ;  it  will  ferment,  and  is  then  converted  into  a  very 
ftrong  Wine  that  will  caufe  Drunkennefs,  and  yield  an  Alcohol;  and  it  will 
produce  the  fharpeft  Vinegar.  Thefe  things  conlidered  then,  is  it  a  Salt  ? 
How  comes  it  then  to  take  fire  and  flame  ?  Is  it  an  Oil  ?  How  then  can  it 
cryftallize?  Is  it  an  effential  Salt?  Why  then  will  it  ferment?  Examine 
carefully.  Gentlemen,  the  whole  compafs  of  Nature  that  we  are  at  prefent  ac¬ 
quainted  with,  and  I  am  of  opinion,  you’ll  hardly  find  any  other  Body  in 
which  all  thefe  three  circumftances  meet  together. 

PROCESS  XXXIX. 

Medicated  Potions  from  Pr.  9,  10,  15-1 8,  23-31* 
APPARATUS. 

1.  >T^HIS  Procefs,  as  the  preceding,  is  chiefly  for  the  ufe  of  Phyficians,, 
and  teaches  how  to  apply  the  known  Vertues  of  Plants  to  the  human 
Body.  Take  then  cf  any  Elaofaccbarum  one  drachm,  of  Tacbenius's  Salt  care¬ 
fully  prepared  two  drachms,  nor  does  it  much  fignify  from  what  Plant  it  is 
made,  as  there  is  fo  very  fmall  a  difference  betwixt  them.  Rub  thefe  together 
for  a  good  while  in  a  glafs  Mortar,  till  they  are  accurately  mixed,  and  then  add 
fix  ounces  of  the  cohobated  diftill’d  Water  of  the  fame  Plant  the  Elcsojaccharum 
was  prepared  from,  and  if  the  Syrup  of  the  fame  is  to  be  had  in  the  Shops,  it 
may  be  fweetned  with  that  likewife.  By  this  means  then  you  will  have  the  Ver- 
tue  of  that  Plant  colleded  in  a  fmall  compafs,  which  will  ad  medicinally  in  the 
human  Body,  according  to  its  proper  nature.  Nor  is  there  any  reafon  at  all 
to  be  afraid,  that  the  Salt  will  give  it  any  other  quality,  for  in  our  account  of 
Tacbenius* s  Salt  it  appeared,  that  the  particular  quality  of  any  Vegetable,  with 
regard  to  its  Salt,  does  not  refide  in  this  Salt,  but  its  proper  effential  Oil,  whilft 
the  Salt  is  contained  rather  in  a  Matter  common  to  others..  If  a  Perfon  There¬ 
fore,  in  order  to  make  fuch  a  mixture  from  Cinnamon,  fhou’d  take  the  pains  to 
burn  the  Cinnamon,  on  purpofe  to  mix  the  Salt  with  the  Oil,  he  would  certainly 
be  at  more  trouble  and  charge  than  the  goodnefs  of  the  produdion  would  com- 
penfate.  4 


2..  Thus- 


Ill 
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2.  Thus  then  you  have  the  concentrated  Vertues  of  any  particular  Plant: 
For  the  elementary  Water,  which  is  contain’d  in  Plants,  is  intirely  the  fame  in 
ail,  and  therefore  makes  no  alteration  in  the  Effect  j  and  the  Salt  by  being  burnt 
lofes  its  proper  quality,  and  acquires  one  nearly  common  to  all,  and  confe- 
quently  from  every  Plant  has  much  the  fame  Operation :  To  the  Spiritus  Reffor, 
which  refides  in  the  Oil,  and  which  you  pofiefs  in  this  Mixture,  are  owing  all 
the  proper  and  peculiar  Vertues.  This  therefore  is  a  very  convenient,  ufeful, 
and  efficacious  preparation,  if  one  firft  rightly  knows  the  properties  of  any 
Plant,  with  refpedt  to  the  human  Body :  For  here  you  have  a  Species ,  tho’  a 
lefs  perfe£t  one,  of  a  faponaceous,  oily,  eflential  Salt  of  Plants,  in  which  the 
famous  Helmont  placed  almoft  all  the  efficacy  of  Medicines.  If  thefe  Oils,  ac¬ 
cording  to  that  Author,  are,  by  an  occult  Circulation,  intimately  united  with 
their  Salts  into  a  compound  form,  you  will  then  have  a  Liquor  which  is  a  fucceda- 
neum  to  the  Alcahejl :  But  in  thefe  Mixtures  you  have  a  fuccedaneum  to  this  Li¬ 
quor  of  Helmont . 


USE. 

TH  E  Dofe  of  fuch  Medicines  is  determined  particularly  from  the  ftrength 
of  the  Oil  made  ufe  of.  They  are  generally  beft  taken  upon  an  empty 
Stomach,  refpedt,  with  regard  to  time,  being  had  to  the  nature  of  the  Diftem- 
per  they  are  prefcrib’d  for.  Thus,  for  inftance,  if  I  would  cure  a  fimple  Ter¬ 
tian  that’s  very  cold  in  the  beginning  of  it,  about  two  hours  before  the  Fit  is  ex¬ 
pected,  I  order  the  Patient  to  fet  his  Legs  and  Thighs  in  hot  Water,  till  he  is 
moderately  warm  ;  then  I  give  him  half  an  ounce  of  a  Mixture  of  the  Water,  Oil, 
and  Salt  of  Wormwood  every  quarter  of  an  hour,  and  take  care  he  has  his  Legs 
and  Thighs  well  rubb’d.  This  muft  be  continued  for  the  fpace  of  two  hours, 
and  by  this  method  almoft  all  thefe  Intermittents,  even  in  old  Perfons,  are  cur’d 
fafely  and  conveniently,  except  there  happens  to  be  any  thing  fchirrous  in  the 
cafe,  or  fuppurated  Matter.  The  fame  Mixture  from  Tanfy,  taken  upon  an 
empty  Stomach,  is  good  againft  Worms-,  but  here,  inftead  of  Salt  of  Tanfy, 
which  is  not  fo  eafy  to  be  had,  we  fubftitute  that  of  Wormwood.  And  thus 
in  many  other  Diftempers. 

PROCESS  XL. 

Sweet fcented  artificial  Balfams ,  made  with  dfiill’d  Oils  (23 — Wan 

and  Tomatum . 

APPARATUS. 

1.  /^\  F  the  beft  Pomatum  I  take  one  Ounce,  and  in  a  China  Cup  melt  it  over 
'  a  gentle  clear  Fire,  and  then  gradually  add  a  drachm  of  white  Wax 
fcraped  very  fine  :  When  thefe  are  accurately  mix’d  together,  I  leave  them  till 
they  begin  to  come  to  a  confidence,  and  then  drop  in  one  drop  of  an  eflential 
Oil,  keeping  them  conftantly  ftirring,  that  they  may  be  thoroughly  mix’d  to¬ 
gether.  As  foon  as  ever  this  is  effected,  I  fet  the  Cup  in  cold  Water,  that 
t&e  Balfam  by  cooling  prefently,  may  the  better  retain  the  Oil  and  Spirit.  When 

the 
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the  Mixture  is  cold,  it  may  be  put  up  into  tin  or  leaden  Boxes  that  (hut  very 
clofe,  and  fo  may  be  kept  for  years  without  fpoiling.  If  inftead  of  Oil  and 
Wax,  you  take  the  exprefs’d  Oil  of  Nutmegs,  that  is  wafh’d  till  it  is  white, 
and  has  loft  all  its  Smell  and  Tafte,  it  will  anfwer  the  fame  end  ;  and  this  is 
the  way  indeed  it  is  commonly  made. 

2.  If  a  Perfon  has  a  mind  to  make  thefe  Balfams  of  various  and  beautiful 
Colours,  he  may  eafily  do  it  by  mixing  fome  pigment  with  them.  Thus,  for 
inftance,  if  with  an  ounce  of  fuch  Balfam  you  mix  a  fcruple  of  very  fine  pow¬ 
der’d  Cochineal,  it  will  be  of  an  agreeable  purple  :  If  you  add  a  little  of  the 
infpiflfated  Juice  of  Buckthorn-berries,  your  Balfam  will  be  green:  A  little  fine 
native  Cinnabar  will  make  it  of  a  beautiful  red  ;  as  Powder  of  Turmerick  will 
give  it  a  yellow  Colour  *,  and  Smalt  a  blue  one.  Every  Perfon,  therefore,  may 
make  ufe  of  what  pleafes  him  beft,  fo  he  don’t  add  any  thing  that  has  a  dis¬ 
agreeable  Smell,  or  will  help  to  corrupt  thefe  pinguious  fubftanccs. 

USE. 

AS  thefe  things  are  in  great  efteem  on  account  of  the  fragrance  of  their  Sm^ll, 
and  are  of  lervice  to  quicken  and  raife  the  Spirits  when  they  are  languid,  it 
is  proper  to  make  them  of  the  choicer  forts  of  Oils,  either  alone,  or  artfully  com¬ 
pounded  together.  Of  this  fort  particularly,  are  the  Oils  of  the  Peel  ofSevil, 
and  China  Oranges,  Cinnamon,  Citron  peel.  Cloves,  Cedar,  JelTamy,  Laven¬ 
der,  Rofe-wood,  yellow  Sanders,  white  Lilies,  Marjoram,  Bium,  Mace,  Nut¬ 
megs,  Origany,  Rofes,  the  Syringa,  Balfam  of  Peru,  and  Opobalfam,  the  two 
laft  of  which  are  fragrant  without  Diftillation.  Ocher  Oils  too,  that  are  eafily 
to  be  had,  are  fit  for  making  extemporaneous  Balfams. 

PROCESS  XLI, 

Any  Meal ,  even  that  of  corrupted  Corn ,  call'd  Mali ,  being  diflilFd  with 

Water ,  yields  an  inert  Water . 

A  P  P  A  R  A  T  U  S. 

TAKE  the  Meal  of  any  Corn  whatever,  and  reduce  it  with  clean  Water  to 
a  thin  Pap,  and  then  in  glafs  Veffels  diftill  it  with  a  gentle  Fire,  taking 
care  it  contracts  no  Empyreuma ,  and  there  will  come  off  an  infipid  Water, 
which  will  contain  nothing  at  all  of  inflammable  Spirits.  Or  take  the  Meal  of 
corrupted  Corn,  as  Tacitus  called  it,  or  Malt,  which  we  fhall  presently  deferibe, 
and  treat  it  in  the  fame  manner,  and  you  will  have  a  malkifh  Water  as  before, 
in  which  there  will  not  be  the  leaft  appearance  of  any  thing  Acid,  Alcaline, 
Oily,  or  Spirituous.  And  if  you  mix  crude  Meal  and  Malt  together,  the  Event 
will  be  perfectly  the  fame. 


USE. 

HENCE  then  it  appears,  that  volatile  inflammable  Spirits  do  not  actual¬ 
ly  exift  in  mealy  Vegetables  before  they  have  undergone  a  fermentation. 
Vox..  II. 
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nor  yet  in  that  Matter,  which  has  been  prepared  by  that  fort  of  dry  Fermenta¬ 
tion  by  which  Corn  is  made  into  Malt.  Neither  does  the  Nutritious  part  rife 
in  Diftillation  with  the  Water  from  frelh  mealy  fubftances ;  for  if  you  examine 
the  Vapour  of  this  Water  in  the  Alembic,  you  find  it  forms  itfelf  into  a  kind 
of  dewey  Drops,  and  does  not  run  down  in  ftreaks :  If  it  is  thrown  upon 
Flame,  it  does  not  increafe  it,  but  extinguilhes  it :  If  it  is  drank,  it  is  far  from 
heating,  or  making  a  Perfon  fuddled  :  And  laftly,  it  is  neither  capable  of  af¬ 
fording  any  refrefliment  or  nourifhment.  This  Demonftration  now  holds  uni- 
verfally  true  in  all  forts  of  Corn  and  Pulfe  whatever. 

PROCESS  XLII. 

Honey  diluted  with  Water  into  a  Mulfa,  and  then  diflill'd  in  the 
fame  manner ,  yields  a  Water  that  has  nothing  but  the  Smell  of 
the  Honey . 

APPARATUS. 

iTake  of  the  belt  native  Honey  i  part,  of  pure  Rain  Water  6  parts,  mix 
them  well  together,  and  diftill  them  in  Glafs  with  a  moderate  Fire,  and 
there  riles  a  Vapour,  which  fixes  upon  the  Head  in  watery  drops,  and  don’t 
run  down  in  Strict,  tho*  you  draw  off  two  thirds  of  the  Water  you  made  ufe 
of.  Nor  has  this  Water  the  left  vinous  Smell,  but  only  the  proper  one  of 
Honey,  in  which  there  is  frequently  the  fragrant  Smell  of  the  Flowers  from  which 
the  Bees  collected  it.  If  any  of  this  Water  is  thrown  upon  Flame,  it  does  not 
fupport  it,  but  puts  it  out  ;  and  if  you  drink  it,  it  has  a  malkilh  Tafte,  nor 
heats  or  caufes  drunkennefs. 

USE. 

HENCE  then  we  fee,  that  in  this  very  concoCted  Liquor  of  Plants,  which 
is  generated  and  brought  to  perfection  in  their  Flowers,  and  is  afterwards 
collected  by  the  Bees,  there  is  not  the  leaft  appearance  of  any  fuch  Spirit,  as  is 
afterwards  produced  by  Fermentation.  Whence  it  evidently  follows,  that  the 
aCtion  of  the  Sun  upon  vegetable  Juices,  whilft  they  remain  in  their  proper 
Plants,  is  not  able  to  affeCt  them  in  fuch  a  manner,  as  to  excite  in  them  a  true 
Fermentation.  Pure  Honey,  therefore,  has  no  heating,  drying,  conftringing 
quality,  but  on  the  contrary,  an  attenuating,  deterging,  relaxing,  flimula- 
ting,  faponaceous  one.  Hence  for  chirurgical  and  internal  ufes,  it  is  of  excellent 
fervice.  And  indeed  among  the  ancient  Phyficians,  you  fcarcely  find  any  thing 
more  recommended  than  this  Mulfa,  as  they  called  it,  of  Honey  and  Water,  in- 
afmuch  as  it  attenuates, opens,  ftimulates,  and  purges,  without  exciting  any  heat* 
But  this  Water  prepar’d  from  Honey  with  boiling  Water,  receives  likewife  fome 
vertue  from  the  Spirits  of  the  Flowers  from  which  the  Honey  was  collected, 
which  ftill  remain  in  it.  And  hence  it  makes  admirable  Collyriums  and  Fo¬ 
mentations  for  Eyes  that  are  inflamed,  or  difordered  with  ObftruCtions  •  for  it 
is  in  reality  a  kind  of  a  Water  of  thofe  Flowers.  What  we  have  demonftrated 
now  of  Honey,  is  equally  true  of  any  thick  vegetable  Juices  that  are  frefh  pro¬ 
cured 
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cured  from  them,  as  Manna,  Cafila  Pulp,  Sugar,  and  Tamarinds,  which  be¬ 
ing  diluted  with  Water,  and  diftilled  in  the  fame  manner,  yield  no  vinous  Spi¬ 
rits.  Nor  do  the  thinner  Juices  of.  Berries,  ripeFruits,  the  Wood  of  the  Birch, 
Vine,  or  the  like,  give  out  fuch  Spirits,  if  they  are  treated  in  the  fame  man¬ 
ner  when  they  are  frefh  ;  fo  that  the  Demonftration  is  univerfal. 

Of  FERMENTATION 

THERE  is  hardly  any  thing  mention’d  in  Natural  Hiftory,  which  is  of 
greater  antiquity  than  Fermentation,  nothing  is  commoner  in  Civil  Life, 
nor  does  there  occur  any  thing  more  frequently  in  the  Chemical  Art ;  fo  that 
we  may  fairly  fay  with  the  famous  Bellini ,  all  things  are  full  of  Ferments,  par¬ 
ticularly  amongft  the  Chemifts.  Nay,  if  you  will  believe  Van  Helmont ,  the 
proper  vertue  of  Ferments  alone,  is  the  caufe  of  all  true  Tranfmutations.  But 
dealing  too  much  in  Generals,  breeds  confufion;  for  ifevery  Mutation  is  owing 
to  Fermentation,  then  the  word  Fermentation  will  be  as  general  as  the  word 
Mutation,  by  which  means,  the  Names  that  belong  to  particular  things  are 
loft.  This  confufion,  therefore.  Men  of  Senle  have  long  complained  of,  and 
been  defirous  that  this  affair  might  be  fet  in  a  true  light,  which  is  what  I  fhall 
now  endeavour  to  do. 

i.  By  the  word  Fermentation,  then,  I  mean  that  inteftine  motion  excited 
in  Vegetables,  by  which  they  are  changed  in  fuch  a  manner,  that  the  firft 
thing  that  rifes  from  them  in  Diftillation,  is  acrid,  mifcible  with  Water,  of  a 
warm  aromatic  Tafte,  inflammable  like  Oil,  thin,  and  volatile  ;  or  elfe,  acrid, 
acid,  that  will  extinguifh  Fire  and  Flame,  and  is  lefs  thin  and  volatile. 

This  definition,  now,  fo  limits  the  word  Fermentation,  that  tho’  it  actually 
comprehends  every  thing  that  occurs  in  a  true  Fermentation,  yet  it  won’t  fuffer 
it  to  beapply’dto  any  thing  elfe  to  which  it  don’t  properly  belong.  I  fay  then, 
that  in  every  Fermentation,  there  is  an  inteftine  motion  of  the  whole  Mafs, 
and  all  the  parts,  fo  long  as  this  phyfical  action  continues  •,  and  1  call  it  an  intef¬ 
tine  one,  becaufe  it  chiefly  depends  upon  the  internal  principles  of  the  vegetable 
Subftances  that  are  fermenting.  I  confefs,  indeed,  thatfome  degree  of  Heat  is  here 
neceffary  ;  but  ftill  this  wou’d  not  excite  a  true  Fermentation  in  the  Matter,  if 
it  was  not  fpontaneoufly  difpofed  to  ferment.  Take,  for  inftance,  Water,  Spi¬ 
rits,  Oil,  or  Salts,  and  expofe  them  to  the  very  fame  degree  of  Heat,  and  yet 
you  will  never  bring  them  to  a  Fermentation.  But  I  add  farther,  that  this 
inteftine  motion  can  be  excited  only  in  vegetable  Subftances ;  for  as  far  as  I  have 
been  able  to  inform  myfelf,  there  never  was  one  inftance  produced  of  a  true 
Fermentation  in  animal  ones,  except  when  the  Animals  had  juft  taken  into  their 
Bodies  fome  vegetable  Matter,  which  was  not  yet  thoroughly  concocted,  and 
aflimilated  to  the  animal  Nature  ;  nor  has  there  ever  been  obferved  a  proper 
fermenting  motion  in  Foflils.  I  know  very  well,  that  fome  famous  Authors 
make  no  fcruple  to  aflert  the  contrary  ;  and  therefore  to  diftinguifh  here  as 
nicely  as  poftible,  I  define  a  true  and  perfect  Fermentation  by  its  proper  effect, 
and  that  is,  that  it  always  terminates  in  the  production  either  of  the  Spirit,  or 
Acid,  before  delcrib’d.  To  put  an  end  therefore  to  this  Difpute,  and  fet  the 
affair  at  once  in  a  clear  lighr,  I  would  only  afk  the  candid  Chemifts,  whether 
this  action  of  Vegetables,  which  I  have  thus  defcrib’d,  ought  to  be  call’d  Fer- 
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mentation?  Without  difpute  they  unanimoufly  agree  in  it.  If  fo,  then,  I aflc 
farther,  whether  therefore,  for  diftindtion  fake,  and  to  prevent  any  farther 
confufion  upon  this  head,  we  fhould  not,  according  to  the  Rules  of  Art,  call 
all  thofe  Actions,  which  do  not  produce  the  Effedtafiign’d,  by  fome  other  names? 
I  think  this  evidently  mull  be  allowed  to  be  the  cafe.  Putrefadtion  there¬ 
fore  in  Vegetables,  though  it  is  a  true  inteftine  motion  excited  in  them,  yet, 
as  for  its  proper  and  ultimate  efiFedt,  it  generates  putrid  Oils,  and  fetid,  alcaline, 
volatile  Salts,  I  abfolutely  diftinguifh  from  Fermentation.  Putrefadtion  too 
in  the  Humours  of  Animals,  is  a  proper  inteftine  Motion  likewife,  but  then 
it  never  produces  Acids  or  inflammable  Spirits,  but  Phofphorus’s,  and  things 
of  that  nature,  and  confequently  is  quite  different  from  every  Fermentation  ; 
for  I  cannot  allow  any  thing  to  come  under  this  name  which  don’t  either 
generate  inflammable  Spirits,  or  an  Acid.  For  the  fame  reafon  therefore  all 
the  various  kinds  of  effervefcences,  which  we  fhall  hereafter  explain,  muft  be 
abfolutely  excluded  likewife,  though  thefe  properly  come  under  the  title  of  in¬ 
teftine  Motions,  and  are  often  obferved  even  in  pure,  vegetable  Subftances,  as 
we  fee  in  very  ftrong  Vinegar,  and  a  fixed  alcaline  Salt. 

2.  Every  fermented  vegetable  Liquor,  now,  that  in  Diftillation  firft  gives 
out  a  Spirit  that  will  burn,  and  may  be  mixed  with  Water,  I  fhall  diftin¬ 
guifh  by  the  name  of  Wine,  whatever  vegetable  matter  it  is  produced  from. 
And  this  I  think  the  manner  of  ufing  this  word  will  bear  very  well  ;  for  Tacitus 
ufes  it  not  only  for  what  is  now  commonly  call’d  Wine,  but  for  Malt  Li¬ 
quor  likewife,  exprefly  telling  us,  that  the  Germans  made  Wine  from  corrupted 
Corn,  or  what  we  now-a-days  call  M.lt.  All  fuch  fermented  Liquors  there¬ 
fore,  whatever  Vegetables  they  are  prepared  from,  I  fhall  call  Wine,  with¬ 
out  any  diftindtion.  And  again,  every  vegetable  Liquor,  that  is  fermented  in 
fuch  a  manner  as  in  the  firft  Diftillation  to  yield  an  acid  Liquor  that  will  put 
out  Fire,  I  fhall  call  Vinegar ;  nor  here  again  does  it  fignify  what  Vegetable 
it  is  made  from.  The  whole  Effedt  therefore  of  a  true  Fermencation  will  be 
the  produdtion  either,  of  Wine,  or  Vinegar. 

3.  A  fermentable  Body  I  fhall  call  fuch- a  one  as  by  the  adtion  defcribed. 
No.  1.  may  be  fo  changed  as  to  be  capable  of  producing  the  Wine  or  Vine¬ 
gar,  defcrib’d  No.  2.  As  this  now  has  never  been  obferved  to  be  the  cafe  in 
any  Bodies  but  fuch  as  are  contained  in  the  vegetable  Kingdom,  hence  I  muff: 
of  con fequence  allow  nothing  but  Vegetables  to  be  fermentable,  though  indeed 
it  will  hereafter  appear  that  they  are  not  all  fo. 

4.  By  the  word  Ferment,  I  fhall  mean  any  Subftance,  that  being  intimately 
mixed  with  the  fermentable  Vegetables,  No.  3.  will  excite,  increafe,  and  carry 
on  the  Fermentation  defcrib’d.  No.  1.  Hence  therefore  it  appears  at  one  view, 
that  fuch  a  Ferment  muft  belong  to  the  Clafs  of  Vegetables. 

5.  The  fermentable  Vegetables  now.  No.  3.  are  of  very  various  forts : 
Thefe  therefore  muft  be  divided  into  as  many  Claffes  as  they  require  differ¬ 
ent  methods  of  Fermentation,  nor  can  we  here  with  any  propriety  or  conve¬ 
nience  make  more  or  lefs.  Thus,  as  we  muft  treat  Rye  in  one  manner  to  pro¬ 
duce  Wine  from  it,  and  the  frefh  exprefs’d  Juice  of  Grapes  in  another;  fo  it 
is  abfolutely  neceffiry  to  diftinguifh  thefe  two  Vegetables  into  different  Clafles: 
But  on  the  other  hand,  as  Wheat,  Barley,  and  Oats  require  the  very  fame  ma¬ 
nagement  as  Rye  for  this  purpofe,  hence,  in  this  refpedt,  there  muft  be  no 
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diftin&ion  made  betwixt  thefe,  but  they  muft  be  referr’d  to  the  fame.  In  the 
mean  time,  however,  it  is  necefiary  to  obferve,  that  all  Vegetables  are  not 
difpofed  to  ferment  •,  for  thofe  which  we  formerly  defcribed,  Procefs  33,  as 
abounding  naturally  with  a  confiderable  quantity  of  an  alcaline  Salt,  or  as 
eafily  difpofed  to  yield  fuch  a  Salt,  are  unfit  for  Fermentation,  tending  on  the 
contrary  to  Puirefa&ion.  This  formerly,  whiift  I  was  but  a  Novice  in  thefe 
things,  I  experienced  in  Onions,  and  Turnips;  for  whiift  I  was  fearching  after 
a  fermented  Spirit  from  thefe,  as  a  remedy  for  the  Stone,  I  loft  my  labour, 
for  I  obtained  an  alcaline,  fetid,  volatile  Salt,  with  a  Spirit  of  the  fame  kind, 
inftead  of  a  true  fermented  Spnir.  Hence  therefore,  though  all  fermentable 
Subftances  will  undergo  a  Putrefa&ion,  yet  the  converfe  is  by  no  means  true,, 
that  therefore  all  that  will  putrify  will  ferment.  In  Vegetables  therefore  in 
this  refpetft  there  is  a  vaft  difference,  as  you  may  fee,  Procefs  32,  33. 

6.  Tnefe  things  then  being  diftindtly  confidered,  to  the  firft  Clafs  of  Fer- 
mentables  we  fhall  refer  all  thofe  Seeds  of  Vegetables,  which,  when  they  are  ripe 
and  dry,  fuffer  themfelves  to  be  reduc’d  to  a  fine  Powder,  and  not  into  an  oily 
Pafte ;  which  Powder  is  called  Meal.  And  here  likewife  I  fhall  include  thofe 
Seeds,  which  though  they  abound  with  a  pinguious  Oil,  yet  may  be  fo  chang’d 
by  Art,  as  to  be  converted  into  a  Meal  that  is  not  fo  oily.  Thefe  mealy  Fer- 
mentables  now  I  am  obliged  to  fubdivide  again  into  the  three  following  forts. 

1.  The  ripe  Seeds  of  Culmiferous,  Graminifolious,  Spicated  Plants,  called 
Corn,  as  Oats,  Indian  Wheat,  Grafs,  Barley,  Job’s  Tears,  Millet,  Rice* 
Canary-Grafs,  and  all  forts  of  Wheat  and  Rye.  To  thefe  likewife,  on 
account  of  the  affinity  of  their  nature,  may  be  added,  Buck-Wheat  and 
Flax;  as  alfofrom  their  coming  near  ’em,  the  Seeds  of  all  the  Cucumber 
kind,  as  Citruls,  Cucumbers,  Goards,  the  Counter- Poifon,,  Mufk-Melons* 
the  Male  Balfam  Apple,  Pompions,  and  the  like.  Under  this  head  too. 
we  may  likewife  rank  the  Seeds  of  Lettice,  or  any  other  Plant  of  the  fame 
nature. 

2.  The  Seeds  of  almoft  all  the  Leguminous,  Podded  Plants,  with  the  Papi¬ 
lionaceous,  or  any  other  Flower,  as  Judas  his  Tree,  Broom,  Spanijh> 
Broom,  Furz,  Crotolaria ,  Dwarf-Broom,  Crimfon  Grafs  Vetch,  Shrub- 
Trefoil,  Stinking- Bean-Trefoil,  Kidney  Beans,  Melilot,  Trefoil*  Fenu¬ 
greek,  Reft-harrow,  Medick-fodder,  Medicago ,  The  Nettle-Tree,  Baftard 
Acacia,  Baftard  Sena,  Coronilla ,  Barba  Jovis ,  Peafe,  Everlafting  Peafe* 
Clymenum, Tares,  Lentils,  Yellow  Vetchlings,  Beans,  Goats  Rue,  BitterVetch, 
Liquorice,  Saint-foin,  Chiches,  Ladies-fingers,  Lupines,  Emerus ,  Birds- 
foot,  French  Honey-fuckle,  Hatchet  Vetch,  Horfefhoe  Vetch,  Scorpion- 
wort,  Aftragalus ,  Acacia,  Caffia,  Sena. 

3.  Nuts  that  are  not  too  oily,  as  all  kinds  of  Almonds,  Chefnucs*  Hafel- 
Nuts,  Horfe  Chefnuts,  Walnuts,  Cocoa-nuts,  and  Piftach  Nuts;  which* 
when  they  abound  with  too  great  a  quantity  of  Oil,  muft  by  fome  method 
or  other  be  deprived  of  it,  which  is  beft  done  by  letting  them  begin  to* 
{hoot,  and  then  drying  them. 

7.  The  fecond  Clafs  of  Fermentables  comprehends  all  the  pulpous  Fruits, 
as  they  are  call’d,  in  which  when  they  are  ripe  there  is  a  large  quantity  of 
an  acidifh  fweet  Juice.  Of  this  kind  are  all  Cherries,  both  forts  of  Goofe- 
berriesa  Mulberries,  Rafoerries,  Elderberries  of  all  kinds,  all  acidifh  Apples* 
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all  Pears,  Oranges,  Sevil  and  China ,  Citrons,  Lemons,  Apricocks,  Peaches, 
Plumbs,  Medlars,  and  the  like,  provided  they  don’t  naturally  tend  to  an  al- 
caline  fetid- Putrefaction. 

8.  In  the  third  Clafs  are  contained  particularly,  all  fucculent  Herbs,  and  all 
their  parts,  as  Flowers,  Leaves,  Roots  and  Stalks,  if  fo  be  they  are  difpofed 
to  grow  acid,  rather  than  putrid:  Thefe  therefore  again  may  be  collected  from 

Procefs  33. 

9.  The  fourth  Clafs  contains  the  frefh,  native  Juices  exprefs’d  from 
Vegetables,  their  Fruits  in  particular,  No.  7,  8.  And  hither  we  muft 
refer  likewife  that  thin  Liquor  that  runs  from  Incifions  made  in  fome  Trees, 
as  the  Birch,  Walnut,  and  Vine,  particularly  in  the  Spring  feafon:  For  almoft 
all  thefe  Juices  will  fpontaneoufly  ferment,  and  then  have  their  natural  difpofition 
intirely  altered  from  an  acidifh,  ftimulating,  refrigerating  one,  to  a  heating, 
inebriating,  vinous  one.  Helmont ,  the  Father,  recommended  the  Water  that 
thus  diftills  from  the  Birch,  in  the  Month  of  March ,  as  a  fecret  for  the  Stone, 
that  is  to  fay,  when  it  was  frefh,  or  carefully  kept  without  changing:  And 
Mr.  Boyle,  from  his  own  and  other  Perfons  Experience,  afferts  its  Vertues  in 
this  cafe  ftill  more  ftrenuoufly  ;  but  he  found,  that  though  the  frefh  was  of 
fervice,  yet  it  was  quite  of  another  nature  when  it  had  been  fermented. 

10.  To  the  fifth  Clafs  again,  belong  thofe  vegetable  Juices,  which  are  gene¬ 
rated,  and  thicken’d  by  nature  into  a  faponaceous  Subftance  of  a  faline  and 
pinguious  nature  together.  Of  this  fort  are  Manna,  Honey,  Caffia  Pulp,  Su¬ 
gar,  and  all  other  things  of  this  kind,  that  are  not  Balfamic,  Gummy,  Refi- 
nous,  or  Oily. 

11.  Whether  now  to  a  fixth  Clafs  we  fhou’d  refer  the  Waters  of  Rivers,  I 
amfomewhat  at  a  lofs.  Thefe  certainly  feem  to  be  common  Lixiviums ,  impreg¬ 
nated  with  all  kinds  of  Vegetables  that  fall  into  them,  and  are  at  laft  refolved 
and  intimately  blended  with  them.  And  then  thofe  that  run  through  popu¬ 
lous  Cities  have  not  only  the  frefh  Liquors  of  Vegetables,  but  their  fermented 
ones  mix’d  with  them  likewife.  If  thefe  therefore  are  put  up  in  Calks,  which, 
were  ufed  for  Malt  Liquor,  Wine,  or  Vinegar  before,  there  may  lie  concealed, 
in  them  a  great  quantity  of  Spirits,  which  may  afterwards  difcover  themfelves. 
And  hence  when  they  come  under  the  ^Equator,  and  into  the  torrid  Zones,  by 
being  expofed  to  fo  great  a  degree  of  Heat,  they  may  be  work’d  up  into  a  kind 
of  Fermentation,  Vol.  I.  p.  353,  354.  To  thefe  fix  ClaHes  then  I  think  may  be 
reduced  all  Bodies  that  are  fufceptible  of  Fermentation,  when  they  are  manag’d 
after  various  manners  according  to  their  peculiar  difpofitions. 

12.  In  the  Bodies  now  contain’d  in  the  firft  five  Gaffes,,  there  are  required 
fome  phyfical  conditions  to  render  them  fitter  for  Fermentation,  as 

1.  The  mod  perfedt  maturity  of  them  all  in  their  kind:  For  all  Seeds  and 
Fruits,  which  are  brought  by  Nature  to  fuch  Perfection,  that  ifthey  are  fown 
in  a  good  and  proper  Soil,  and  at  the  right  Seafon,  they  will  produce  a 
Plant  fit  for  this  Operation  *,  whereas  when  they  are  crude,  rough 
and  watery,  they  are  not  fo  well  difpofed  -for  it.  The  rough  Juice  of 
unripe  Grapes,  or  Crabs,  is  but  little  fit  for  Fermentation,  though  the  ex¬ 
prefs’d  Juice  of  them,  when  they  are  ripe,  ferments  fpontaneoufly  j  and  the 
cafe  is  nearly  the  fame  in  others. 
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2.  Some  degree  of  Oilinefs  is  neceflfary  likewife,  but  not  too  great  a  one; 
for  very  oily  Subftances  grow  rancid,  rather  than  ferment,  though  at 
the  fame  time  thofe  will  not  ferment  that  have  none.  Hence  very  fat 
Almonds  when  they  are  pounded  are  lefs  liable  to  be  affefted  in  this  man¬ 
ner  ;  and  yet,  if  by  the  aftiftance  of  Water,  they  are  properly  reduced  to  a 
Milk,  they  are  then  difpofed  to  ferment  ;  but  moftof  all  fo  when  they  are 
macerated  in  Water,  and  ‘are  juft  brought  to  fhoot ;  for  then  their  Oil 
being  greatly  leffened  renders  them  fit  for  this  Operation. 

3.  But  farther,  they  muft  not  be  too  rough,  and  aftringent;  for  fuch  Sub¬ 
ftances  ferment  with  a  great  deal  more  difficulty:  thus  the  Juice  of  Biftort, 
Tormentils,  and  the  like,  can  fcarcely  be  raifed  to  a  Fermentation. 

4.  And  laftly,  it  is  particularly  requifite  in  fermentable  Subftances,  that  they 
fhou’d  be  capable  of  being  diffolv’d  in  Water :  Hence  Barks,  Woods, 
and  Roots,  fo  long  as  they  exift  in  thefe  forms,  will  not  be  changed  in 
this  manner,  though  their  exprefs’d  Juice,  being  then  mifcible  with  Wa¬ 
ter,  will  ferment  very  readily. 

13.  Ferments,  now,  or  Bodies  proper  for  promoting  a  Fermentation  in 
others,  are  principally, 

1.  All  fuch  Subftances  as  are  fpontaneoufiy  very  prone  to  Fermentation  them- 
felves,  and  hence  will  foon  ferment  without  the  addition  of  any  thing 
elfe.  Of  this  kind  in  particular  are  the  Juices  of  ripe  Summer  Fruits, 
which  are  fo  much  difpofed  to  Fermentation,  that  they  can  fcarcely  be 
kept  from  it,  except  by  adding  fomething  to  them  of  a  contrary  nature. 
Thus  too  Dough,  made  of  Flower,  work’d  with  Water,  if  it  lies  in  a 
warm  place,  cannot  be  prevented  from  fermenting.  Hence  therefore  we 
need  not  be  follicitous  about  this  firft  fort  of  Ferment,  as  Nature  every 
where  fupplies  us  with  it  abundantly. 

2.  The  Yeaft,  or  frefh  Flowers  of  Malt  Liquor,  or  Wine,  which  are  thrown 
up  to  the  top  whilft  they  are  in  the  adtion  of  Fermentation  ;  for  if  this 
light,  frothy  Matter  is  mix’d  with  other  fermentable  Subftances  it  won¬ 
derfully  promotes  their  Fermentation,  provided  thefe  Flowers  are  frefh, 
and  not  fallen. 

3.  The  fame  Matter,  afterwards  grown  heavier,  and  fubfided  to  the  bottom, 
if  it  is  not  too  old  ;  for  this  likewife  {till  retains  its  former  Vertue,  tho’  in 
a  lefs  degree  than  before:  Thus  we  fee,  if  the  Lees,  or  Settling  is  fhook  up 
with  its  own  Liquor,  it  often  occafions  a  new  Fermentation,  as  it  will  with 
others  likewife. 

4.  Caflia,  Manna,  Honey,  Sugar,  and  the  like  infpiflated  Juices. 

5.  The  acid,  mealy,  fermented  Dough  or  Leaven  of  the  Bakers.  For  if  frefh, 
fweet,  wheaten  Flower  is  kept  in  a  dry  place,  and  fecured  from  Infetts, 
it  may  be  preferved  for  years  without  Corruption  ;  but  if  this  is  kneaded 
with  Water  into  a  foft,  ftiff,  fweet  Dough,  and  this  is  lightly  cover’d  in  a 
warm  place,  it  begins  within  the  fpace  of  an  Hour  to  grow  lighter,  puff 
up,  and  be  full  of  Bladders,  and  lofe  its  Smell,  Tafte,  and  Tenacity,  and 
afterwards  acquires  both  a  four  Smell  and  Tafte,  which  was  then  caHed 
ftfjuij,  Fermentum ,  a  Ferment,  and  gave  the  firft  name  to  the  whole  Opera¬ 
tion  ;  for  if  this  Leaven  is  mixed  with  frefh  Dough  not  yet  fermented,  it 
will  make  it  ferment  much  fooner,  and  more  efficacioufly  than  it  wou’ddo 
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otherwife.  Hence  then  we  fee,  that  a  Ferment  may  be  foon  prepared  from 
a  Body  in  which  no  Ferment  actually  exifted  before. 

6.  The  Refiduum  of  former  fermented  Liquors,  with  which  wooden  Calks 
are  fometimes' impregnated  •,  for  if  thefe  are  thoroughly  penetrated  with 
the  Wines  that  were  in  them  before,  they  are  difpofed  to  excite  a  much 
fpeedier  and  brifker  Fermentation  in  any  frefh  Liquors  that  are  put 
into  them. 

7.  Hither  likewife  is  referr’d  the  beaten  White  of  Eggs,  which,  though  ic 
does  not  fo  properly  belong  to  the  Clafs  of  Ferments,  yet  in  fome  cafes 
may  be  admitted  well  enough.  Thus,  for  inftance,  when  the  fermentable 
Liquors  are  fo  dilute  and  thin  that  they  too  eafily  difcharge  the  Air  and 
Spirits,  which  both  excite  and  keep  up  the  Fermentation,  and  confequently 
don’t  retain  them  ’till  they  have  chang’d  the  difpofition  of  the  fermenta¬ 
ble  Matter,  into  that  of  a  fermented  one ;  then  the  Whites  of  Eggs  being 
mix’d  with  them,  by  their  tenacity,  render  them  fufficiently  thick  to  in- 
vifcate  and  fecure  the  adtive  Spirits  for  a  convenient  time.  Thefe  do  not 
here  therefore  ad  properly  as  a  Ferment,  tending  naturally  themfelves  to 
Futrefadion,  but  only  aflift  the  caufes  of  Fermentation,  by  preventing 
their  too  fpeedy  Exhalation.  The  fame  thing  therefore  may  be  eafily 
effeded  by  other  vifcid  Subftances  likewife. 

8.  Some  perfons  too  have  added  Salts,  as  well  acid  and  auftere,  as  alcaline.  But 
this  again  is  only  in  particular  cafes,  as  the  former.  Thus,  for  example, 
when  Subftances  to  be  fermented  have  fo  great  a  quantity  of  Acid  in  them 
as  to  impede  their  Fermentation,  it  is  obferved,  that  a  prudent  addition  of 
a  fmall  quantity  of  an  alcaline  Salt  will  render  them  more  difpos’d  to  it. 
And  again,  when  there  happens  to  be  generated  any  thing  fubputrid  in  the 
fermentable  Matter,  then  a  proper  addition  of  a  little  Acid  will  often  re- 
ftore  again  an  aptitude  in  them  for  this  Operation.  Hence  therefore  it 
appears  that  though  thefe  are  not  Ferments  themfelves,  nay,  not  fo  much 
as  Fermentables,  yet,  in  fome  certain  circumftances,  by  removing 
the  impediments  to  it,  they  become  promoters  of  Fermentation.  Tartar 
however,  if  it  is  good,  may  in  fome  meafure  be  rank’d  amongft 
Ferments. 

9.  And  laftly,  it  is  obferv’d,  that  the  rougheft  Subftances,  by  being  mixed 
with  Fermentables,  will  in  fome  cafes  too  aflift  their  Fermentation,  though 
they  very  much  hinder  it  in  others.  Hence  Quinces,  unripe  Medlars,  . 
rough  Cherries,  and  the  like,  have  been  referr’d  too  to  the  Clafs  of  Fer¬ 
ments.  This  however  is  only  true  when  the  fermentable  Liquor  is  of  itfelf  * 
too  thin,  and  therefore  wants  an  addition  of  fomewhat  rough,  the  better 
to  keep  in  its  volatile  Spirits. 

14.  Having  thus  then  difpatch’d  Ferments,  let  us  now  proceed  to  examine  into 
the  preparations  which  fermentable  fubftances  require  to  make  them  ferment 
more  fuccefstully.  Thofe  then  that  are  comprehended  under  the  firft  Clafs,  re¬ 
quire  for  this  purpofe  a  very  particular  management,  for 

1.  Thofe  mealy  Seeds,  when  they  are  thorough  ripe  and  dry,  are  thrown,  in 
warm  weather,  into  Rain-Water  that  is  catched  in  the  Spring,  in  particu¬ 
lar,  and  are  there  fuffered  to  lie  till  they  are  fwelled,  and  have  taken  in 
as  much  Water  as  they  can:  And  this  is  called  Maceration. 
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2.  The  Corn  being  thus  foak’d,  is  taken  out  of  the  Water,  and  laid  in  large 
heaps  in  an  open  place  where  there  is  a  moderate  Wind  blowing  through.  And 
by  this  means,  in  a  (hort  time,  there  fpontaneoufly  arifes  in  the  heaps  a 
pregnant  warmth,  by  the  afilftance  of  which,  the  vital  parts  of  the  Seed 
are  quickened  and  rendered  a<5tive,  and  begin  to  (hoot,  by  putting  forth 
their  feminal  Leaves,  and  the  rudiments  of  Roots.  As  foon  as  ever  this  is 
the  cafe,  there  is  a  great  deal  of  caution  neceftary,  that  the  Corn  by 
growing  too  hot,  don’t  begin  toputrify,  and  that  by  germinating  too  long, 
it  don’t  confume  its  mealy  fubftance  in  (hooting  out  into  Leaves  and  Root ; 
for  the  Fermentation  that  follows  afterwards,  is  always  fo  much  the  better, 
as  this  Germination  is  more  nicely  hit,  a  certain  degree  being  neceftary, 
but  no  more. 

3.  As  foon  as  ever  the  Germination  is  fufficiently  advanced  through  the  whole 
heap,  the  Corn  muft  be  immediately  fpread  abroad,  that  by  lying  too 
thick,  it  mayn’t  acquire  too  great  a  degree  of  Heat,  but  may  be  cool’d 
and  dry’d  by  the  Wind’s  blowing  through,  a  north  Wind  in  particular. 
By  this  means,  then,  its  (hooting  any  farther  is  put  a  (lop  to,  the  mealy 
part  being  attenuated  by  the  former  Operation,  but  not  confumed.  The 
Corn  being  thus  prepared,  it  is  gently  thrown  down  a  Pipe  that  is  made 
very  hot,  which  expeditioudy  dries  it,  and  almoft,  but  very  (lightly,  tor- 
rifies  it.  This  then  is  what  Tacitus  call’d  corrupted  Corn,  and  what  now¬ 
adays  goes  by  the  name  of  Malt.  The  principle  alteration  now  that  is 
induced  upon  the  Corn  by  this  management,  is  that  its  tenacity  is  fo  far 
hereby  deftroy’d,  that  tho’  native  Corn  will  not  diffolve  in  hot  Water, 
yet  this  will  eafily  fuffer  the  greatefb  part  of  its  fubftance  to  be  refolved 
by  it:  For  whereas  crude  Wheat,  by  being  chewed,  will  be  reduced  to  a 
tenacious  fubftance,  which  can  fcarcely  be  attenuated  by  the  moft  patient 
Manducation,  yet  this,  when  it  is  made  into  Malt,  if  you  chew  it,  will 
be  eafily  divided,  and  intirely  diftolv’d  in  the  Saliva.  But  befides,  the 
Malt  in  making  acquires  a  foft,  fweetTafte,  which  was  not  in  the  Wheat 
before.  When  this  Malt,  now,  is  juft  going  to  be  ufed,  it  is  ground 
with  a  Mill  into  a  Meal,  which  is  then  call’d  ground  Malt.  And  what  I 
have  here  obferv’d  in  this  inftance  of  Wheat,  is  found  to  be  true  of  all  the 
Seeds  in  the  firft  Clafs  of  Fermentables.  Thus  if  Beans  are  macerated  till 
they  are  grown  turgid,  and  are  then  thrown  into  a  heap,  and  differed  to 
(hoot,  and  afterwards  dried  expeditioudy  with  a  pretty  ftrong  Heat,  and 
then  ground,  they  will  yield  the  fame  Phenomena.  Phil.  Tranf.  No.  142. 
p.  1069.  Le  Febre.  Cap.  de  Ferm . 

15.  The  preparation  of  the  fecond  Clafs  of  Fermentables,  confifts,  in  the  foft 
pulpous  Fruits,  in  treading,  prefting,  and  pounding  them,  by  which  means 
their  Juice  is  feparated  from  them  with  a  confiderable  Froth.  But  if  their  fub¬ 
ftance  is  of  a  harder  kind,  they  may  then  be  boiled  in  Water,  and  afterwards 
reduced  to  a  foft  Pulp,  as  is  often  done  with  Apples  and  Pears.  If  they  are 
pretty  dry,  they  may  be  rafped  with  a  proper  inftrument,  and  then  be  pounded 
with  Water  till  they  are  brought  to  a  Pulp,  as  in  the  Bulbs  of  Jerufalem  Arti- 
choaks,  Virginia  Potatoes,  and  the  like,  in  which  there  is  not  much  tendency 
to  Putrefa&ion ;  for  if  that  is  the  cafe,  then  inftead  of  fermenting,  they  will 
putrify. 
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16.  Thofe  that  belong  to  the  third  Clafs,  are  beat  into  a  Pulp  whilft  they 
are  frefh  and  juicy,  adding  only  a  fmall  quantity  of  Water  to  make  it  of  a 
thinner  confidence,  and  then  they  are  diffidently  prepared. 

17.  And  as  for  the  Bodies  of  the  fourth  and  fifth  Clafs,  if  they  are  of  them- 
felves  too  thick,  they  mtift  be  diluted  with  fuch  a  quantity  of  Water  as  will 
produce  a  Liquor  that  is  capable  of  keeping  up  a  new-laid  Egg  to  its  furface : 
But  if  on  the  other  hand  they  are  naturally  too  thin,  then  you  mud  take  them 
whild  they  are  frefh,  and  before  they  have  undergone  the  lead  Fermentation, 
and  by  boiling  them  with  a  gentle  Fire  in  a  low  broad  Vefifel,  infpiffate  them 
till  you  have  reduced  them  to  a  proper  thicknefs  i  for  otherwife  they  will  fcarce- 
ly  ferment,  or  generate  any  good  Spirits.  Nor  will  the  thick  ones,  without 
being  diluted  in  the  manner  jud  mentioned,  eafily  yield  any  fermented  Spirits, 
but  will  readily  .degenerate  into  an  Acid.  Sugar  that  is  dry,  will  keep  in  a  very 
great  Heat,  without  undergoing  any  alteration  ;  but  if  it  is  reduced  to  the  con¬ 
fidence  of  Cream,  it  ferments  violently,  and  is  converted  into  a  Liquor  that 
plentifully  abounds  with  Spirits.  And  the  fame  thing  is  true  in  Honey,  Cfc. 

18.  The  next  thing  then  to  be  confidered,  is  the  quantity  of  the  Ferment 
that  is  neceffary  to  be  mixed  with  fermentable  Subdances,  after  they  are  pro¬ 
perly  prepared,  that  the  Fermentation  may  proceed  mod  fuccefsfully.  Here 
therefore  we  obferve,  that 

The  Preparations  of  the  fird  Clafs  reduced  to  Malt,  in  the  Summer,  fcarce- 
ly  require  the  adidance  of  any  Ferment,  but  are  of  themfelves  diffidently, 
nay  often,  too  much  difpofed  to  Fermentation.  In  Winter,  however,  the  ad¬ 
dition  of  fome  Ferment  is  neceffary,  as  well  as  fome  artificial  Heat,  without 
which  they  would  not  be  put  into  motion.  And  here  the  hotter  you  keep 
them,  even  in  the  Winter,  the  Iefs  quantity  of  Ferment  there  will  be  occafion 
for.  A  little  Yead,  about  an  ounce,  for  indance,  to  twenty  pound,  is  diffid¬ 
ent  ;  or  Honey  or  Sugar  in  the  fame  proportion  ;  or  Baker’s  Leaven  in  dou¬ 
ble  the  quantity. 

The  fecond  Clafs  of  Fermentables  fcarce  ever  want  the  adidance  of  a  Fer¬ 
ment,  unlefs  the  Weather  happens  to  be  too  cold,  on  which  account,  if  the 
Fermentation  proceeds  too  flow,  you  may  add  here  too  a  little  Yead. 

The  third  Clafs  in  Summer  time.,  efpecially  if  it  is  pretty  warm,  ferment  of 
themfelves  diffidently  :  In  Winter,  if  the  Fermentation  is  check’d,  it  may  be 
promoted  by  the  addition  of  Sugar,  or  Honey,  as  we  explained  before  Para¬ 
graph  1 7. 

Nor  in  the  fourth  Clafs  are  Ferments  often  neceffary,  for  thefe  Bodies  too, 
if  the  weather  is  favourable,  ferment  fo  violently,  that  they  can  fcarcely  be 
kept  within  bounds  j  efpecially  if  it  is  very  hot,  and  the  Fruits  have  had  a 
fine  Seafon  for  ripening. 

The  fifth  Clafs,  likewife,  does  generally  too  without  Ferments,  they  rather 
ading  the  part  of  Ferments  themfelves.  There  is  here  therefore  nothing  more 
neceffary,  than  to  give  them  a  proper  degree  of  Heat,  and  keep  it  up  equably.. 
Hence,  therefore,  we  fee,  that  upon  the  whole,  Ferments  are  not  fo  neceffary 
as  is  generally  imagined. 

19.  Any  fermentable  fubflances  whatever  then,  being  thus  prepared,  and 
diluted  with  a  diffident  quantity  of  Water  in  the  manner  we  have  explained, 
let  them  be  poured  into  an  oaken  Cask,  in  which  a  Liquor  of  the  fame  kind 
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was  fermented  before,  and  which  ftill  remains  weJI  foaked  with  it.  Set  the 
Veffel  by  in  a  place  where  it  ffiall  be  expofed  to  betwixt  60  and  70  degrees  of 
Heat,  and  let  the  Bang-hole  be  left  open,  that  the  Air  may  pafs  freely  in  and 
out,  or  let  it  be  gently  covered  with  a  bit  of  Flannel  to  prevent  any  Inledts  fal¬ 
ling  into  it. 

20.  I  took  here  before  you  a  glafs  Cucurbit,  the  biggeft  1  could  get,  and 
placed  it  upright  in  a  wooden  Cheft  in  fuch  a  manner,  that  by  putting  a  fmall 
quantity  of  Fire  at  the  bottom,  I  could  keep  it  in  an  equable  Heat.  I  then  fill’d 
it  with  a  crude  fermentable  Matter  properly  prepared  for  Fermentation,  cover¬ 
ing  the  Orifice  (lightly  with  a  Flannel,  and  exciting  a  Heat  but  of  betwixt  60 
and  70  degrees,  even  in  the  Winter  feafon  ;  and  it  was  pleafant  to  obferve  the 
Phenomena  that  followed,  which  in  this  way  lie  open  to  obfervation,  always 
happen  in  the  fame  manner,  and  make  up  the  whole  Hiftory  of  Fermentation. 

1.  The  Mafs  then,  which  at  firft  is  at  reft,  and  is  contained  within  a  certain 
part  of  the  Veffel,  begins  to  rarefy,  fwell,  rife  up,  and  conceive  an  inteftine 
motion  through  the  whole,  difcovering  itfelf  by  the  various  agitations  of 
the  Liquor,  upwards,  downwards,  and  in  fhort,  in  all  diredtions,  nor 
ceafing,  tho’  the  Impetus  changes  every  moment.  In  the  mean  time  there 
appear  Bubbles  generated  in  every  part  of  the  Mafs,  which  with  a  ftrong 
tendency  endeavour  to  afcend,  fometimes  burfting  as  they  rife,  or  elfe  at 
the  furface,  with  a  hiffing  noife.  Hence  the  whole  Matter  grows  frothy, 
but  the  furface  in  particular,  and  with  a  noife,  like  that  of  Ebullition, 
there  is  difcharged  a  fharp  Spirit,  that  firings  the  Nofe,  is  acidifh,  won¬ 
derfully  elaftic,  nay  incoercible,  burfting  afunder  almoft  all  Veffels  in  which 
it  is  contained,  nor  in  thefe  refpedts  to  be  equalled  by  any  thing  elfe  that  I 
am  acquainted  with :  Hence  the  great  Helmont  thought  this  ought  to  be  di- 
ftinguifhed  by  a  particular  name,  and  therefore  called  it  Gas  Sylvejlre. 

2.  Whilft  thefe  things  proceed  in  this  manner,  the  thicker  part  of  the  fermen¬ 
table  Mafs  begins  to  be  feparated  from  the  thinner,  and  is  thrown  up  to 
the  top,  where  it  is  colledted  in  a  thick,  fpongy  cruft,  which  accurately 
covers  the  Liquid  underneath,  and  confines  and  repels  its  more  adtive  parts, 
left  they  fhould  too  eafily  exhale  before  they  have  performed  their  proper 
Office.  And  then  it  is  very  entertaining  to  fee  how  great  andconftant  an 
agitation  there  is  through  every  the  leaft  Particle  of  the  liquider  part  that 
lies  covered  with  this  tenacious  Cruft.  Certainly,  we  can  fcarcely  conceive 
of  a  greater  attrition  than  arifes  from  the  rapid  agitation  of  thefe  Corpuf- 
cles  among  one  another.  And  hence  it  comes  to  pafs,  that  the  Cruft  being 
elevated  and  feparated  by  the  explofions  that  are  continually  happening, 
there  frequently  burfts  out  a  Vapour  through  the  Clefts  with  a  confidera- 
ble noife;  upon  which  the  Cruft  prefently  clofing  again,  confines,  as  before, 
the  adtive  principles,  that  they  may  not  be  too  readily  diffipated.  And  in¬ 
deed,  the  Formation,  and  Continuance  of  this  Cruft,  tends  above  all  things, 
to  bring  about  a  perfedt  Fermentation. 

3.  And  whilft  thefe  things  happen,  it  farther  appears,  that  whereas  all  the 
thick  part  of  the  fermentable  Matter  was  at  firft  carried  up,  and  colledted 
at  the  top,  thefe  are  now  fome  parts  at  the  bottom  of  the  Cruft,  which 
growing  lefs  rare,  and  being  no  longer  kept  up  by  thofe  Bubbles  that 
rendered  them  light,  begin  to  defcend  through  the  Liquid  part,  are  agitated 
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upwards  and  downwards,  form  Bubbles  about  them,  and  by  this  meana 
rife,* and  then  difcharge  them  again  and  fink,  and  when  this  has  happen¬ 
ed  alternately  in  this  manner  for  a  good  while,  at  laft  fall  to  the  bottom, 
and  remain  at  reft.  But  at  the  fame  time,  new  little  Mafies  of  the  fame 
kind  feparate  from  the  Cruft,  and  excite  the  fame  Phenomena  *,  and  when 
this  has  proceeded  for  fome  time,  it  often  happens,  that  the  whole  upper 
Cruft,  now  grown  heavier,  and  lefs  rare,  on  account  of  the  Spirits  it  has 
difcharged,  finks  down  at  once,  and  in  a  little  while  rifes  up  almoft  intire 
again,  and  that  with  fuch  an  Impetus ,  as  a  Perfon  can  fcarcely  believe,  that 
has  not  feen  it.  When  the  whole  Cruft  now  is  perfedly  confumed  and 
funk  to  the  bottom,  then  the  Fermentation  ceafes,  tho’  the  fame  degree 
of  Heat  is  ftill  continued  *,  and  then  a  clear,  thin,  light  Liquor  fwims  at 
top,  and  the  Faces,  Lees,  or  Grounds  lie  at  the  bottom. 

4.  Hence  in  every  true  Fermentation,  the  fermentable  Matter  is  firft  equa¬ 
bly  mixed  together,  and  then  is  fcparated  into  two  parts,  a  Liquider  un¬ 
derneath,  and  a  thicker  Cruft  at  top.  This  Cruft,  fo  long  as  it  continues 
there,  is  called  the  Flowers  of  the  fermentable  Liquor,  or  Yeaft,  and  of 
all  Ferments,  is  the  moft  convenient,  and  quick  in  its  effed.  But  again, 
in  the  fecond  ftage  of  Fermentation,  it  is  feparated  into  three  parts,  viz . 
the  Flowers  at  top,  the  Liquor  underneath,  and  a  third  part,  which  begins 
to  fall  and  be  colleded  at  the  bottom,  under  the  title  of  the  Faces ,  which 
are  thicker  and  heavier,  and  are  then  quite  exhaufted  of  that  principle  which 
caufes  the  Fermentation.  And  laftly,  in  the  third  ftage,  it  is  again  di¬ 
vided  into  two  parts,  the  upper  of  which  is  clear,  fine,  and  thin,  and  is  then 
called  Wine,  whilft  the  other  which  is  thick,  and  lies  at  the  bottom,  is 
called  the  Lees  or  Mother  of  the  Wine. 

5.  But  there  is  nothing  more  furprizing  here,  and  that  better  deferves  taking 
notice  of  in  this  affair  of  Fermentation,  than  that  prodigious  Spiritus  Syl- 
vejiris ,  which  rufhes out  with  fuch  an  Impetus ,  when  the  Fermentation  isat 
the  height  ;  nor  is  there  any  Poifon  that  I  am  acquainted  with,  that  is  fo 
fubtle,  fwift,  and  fatal :  For  if  a  very  large  Veil'd  full  ofMuft,  in  the  very 
act  of  Fermentation,  fhould  difcharge  this  Spirit  through  a  fma  11  vent-hole 
in  the  upper  part  of  it,  and  the  ftouteft  Man  fhould  apply  his  Nofe  to  this 
Hole,  and  at  once  draw  in  this  Vapour,  he  would  drop  down  dead  in  an  in- 
ftant,  without  any  apparent  caufe  of  it.  If  a  Perfon  only  takes  in  a  little,  he 
falls  into  an  Apoplexy  •,  if  ftill  lefs,  he  is  either  deprived  of  his  Underftand- 
ing,  and  the  remaining  part  of  his  Life  is  a  perfed  Changeling,  or  elfe  be¬ 
comes  Paralytic.  And  hence  the  fame  things  happen  to  thofe  Perfons 
who  are  a  great  deal  in  Wine-vaults,  where  the  Wines  are  fermenting  in 
the  time  of  Vintage,  efpecially  when  they  are  very  clofe*  For  this  reafon, 
therefore,  thefe  places  ought  to  be  purified  by  Fires,  and  fetting  the  Win¬ 
dows  open,  that  the  Air  may  draw  through.  From  Sugar  diftfolved  in 
Water,  and  then  fermented  with  its  Spume,  we  have  an  account  of  a  Spi¬ 
rit  produced,  which  being  drawn  into  the  Lungs*  only  in  a  fmall  quanti¬ 
ty,  in  an  inftant  flopp’d  all  Refpiration,  exciting  an  intolerable  Afthma. 
Phil.  Franf.  Ab.  VoL  II.  p.  6^5.  Hence,  therefore,  Phyficians  may 
learn,  what  a  powerful  efted  Liquor  may  have  that  is  drank  in  the  very 
ad  of  Fermentation  *  and  how  violent  that  Spirit  may  be  which  is  gene- 
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rated  in  hot  weather  in  the  human  Body,  from  large  quantities  of  very  ripe 
Fruits,  efpecially  if  by  a  convulfive  conftriclion  of  the  Stomach  they  are 
prevented  from  palling  any  farther,  and  hence,  by  being  kept  warm 
there,  acquire  a  prodigious  elafticity,  and  acrimony.  In  Alcohol  now, 
there  (till  remains  a  good  deal  of  this  Poifon,  and  hence  if  the  Vapour  of 
it  is  taken  into  theNofe  in  a  great  quantity,  and  for  a  long  time,  it  caufes 
the  greateft  degree  of  Drunkennefs,  or  a  flight  Apoplexy  :  If  it  is  ufed  too 
freely  internally,  it  affe&s  the  Brain  and  Nerves,  particularly,  and  their 
functions.  In  Chemiftry,  however,  we  are  ftill  at  a  lofs  from  whence  a r i - 
fes  this  Spirit.  We  know,  indeed,  it  is  the  production  of  an  a&ual  vigo¬ 
rous  Fermentation  ;  nor  do  we  know  that  fuch  a  one  is  generated  in  any 
other  way  :  But  ftill  we  cannot  by  any  means  conceive  how  it  can  in  an 
inftant  caufe  death,  without  any  intervening  diforder  of  the  Cerebrum ,  Ce¬ 
rebellum,  or  Nerves,  almoft  without  any  matter,  or  without  any  vifible 
alteration,  either  in  the  Solids  or  Fluids.  But  to  return,  as  foon  as  ever 
the  Fermentation  is  over,  it  is  proper  to  clofe  the  Vefifel,  and  let  the  fer¬ 
mented  Liquor  ftand  for  fome  time  upon  its  Fceces ,  or  Mother,  for  this  Li¬ 
quor  will  ftill  confume  a  good  deal  of  them,  and  affimilate  them  to  itfelf, 
and  by  this  means  becomes  ftronger,  and  more  fpirituous,  and  fo  more  fie 
for  Diftillation. 

21.  The  time  necefiaryfor  compleating  a  perfeCl  Fermentation,  can’t  poflibly 
be  determined  exactly,  as  this  depends  upon  the  place  where  the  Veftel  Hands, 
the  Seafon  of  the  year,  the  Heat,  and  Wind  it  is  expofed  to,  and  the  nature  of 
the  fermentable  Matter  itfelf.  I n  Africa,  the  Liquor  of  the  Palm-tree  finifhes 
this  Operation  in  the  fpace  of  a  few  hours.  In  rffia  too  it  is  very  foon  over: 
But  in  the  northern  countries  it  proceeds  more  flowly.  Plot  weather  forwards 
it,  and  fhortens  the  time  of  its  duration  ;  Cold  checks  it,  and  protradls  it. 
With  a  South  Wind  too  it  goes  on  more  fuccefsfully  than  with  a  North  Wind, 
Which  is  fome  impediment  to  it.  The  exprefs’d  Juice  of  Grapes  and  Sugar  fer¬ 
ment  in  a  fhort  time,  and  very  violently  *,  other  fermentables  work  more  {low¬ 
ly.  But  tho’  it  is  impoftible  to  afeertain  any  time  for  this  Operation,  yet  it  is 
eafy  to  know  when  a  perfeCt  Fermentation  is  at  an  end,  viz.  w  hen  all  the  Phce - 
nomena,  mentioned  have  appeared  in  the  order  deferibed,  and  at  laft  ceafe  fpon- 
taneoufly:  And  then  the  Veftel  muft  be  immediately  flopp’d,  and  the  fermen- 
tated  Liquor  muft  be  kept  upon  its  Lees  ;  for  otherwife  the  Sphit  generated 
by  the  Fermentation,  would  in  a  fhort  time  exhale,  and  leave  the  fermented  Li¬ 
quor  vapid,  and  good  for  nothing  •,  whereas  if  the  Liquor  is  kept  quiet  in  a 
Veftel  well  flopped,  it  grows  gradually  finer,  more  fubtil,  and  fuller  of  Spirits. 
Thus  the  frefh  exprefs’d  Juice  of  Grapes,  may,  by  boiling,  be  infpiftated  with¬ 
out  lofing  any  of  itsvertue,  and  yet  when  it  is  fermented,  if  it  is  expofed  to  buc 
a  cold  Air,  it  is  foon  exhaufted  of  all  its  Spirits. 

23.  The  Liquor  that  is  thus  prepared  by  a  compleat  Fermentation,  has  in 
all  Ages,  amongft  all  Nations,  and  in  every  Language  been  called  by  the  fame 
name,  Wine  ;  the  proper  nature  of  which  is  diftinguifhed  by  the  following  „ 
marks  which  are  common  to  every  fort  of  it. 

1.  In  the  firft  place,  it  is  capable  of  producing  a  diforder  in  the  funCiion. 
of  the  animal  Spirits  and  Powers.  And  this  it  generally  brings  about 
in.  the  following  manner:  Firft,  it  refrefhes,  exhilarates,  raifes  the 
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Spirits,  makes  a  Man  merry,  and  difpofes  him  for  the  gayer  Diverfions  of 
Singing,  Dancing,  and  the  like-,  it  then  affefts  his  proper  and  prevaling 
Paffions,  difcovers  them  particularly,  and  makes  him  fpeak  his  mind  free¬ 
ly  ;  afterwards  it  diforders  both  his  internal  and  external  Senfes,  and  difturbs, 
weakens,  and  at  laft  takes  away  voluntary  Motion,  fo  that  neither  the 
Foot,  Hand,  nor  Tongue,  can  perform  their  Office  -,  and  then  follow 
Sleep,  Palfies,  Apoplexies,  and  often  Death  itfelf.  This  now  is  the  pecu¬ 
liar  Property  of  Wine,  nor  is  there  any  thing  like  it  in  any  other  Body  that 
I  am  acquainted  with  :  Henbane,  Tobacco,  Opium,  and  the  Thorn-Apple, 
whilft  they  affe6t  the  Brain  a<5t  in  quite  a  different  manner.  And  this 
Vertue  is  nearly  the  fame  in  every  fort  of  Wine-,  for  Malt  Liquor, 
Mead,  Cyder,  Perry,  and  Wine  made  with  Goofeberries,  Grapes,  or  any 
fort  of  Berries,  has  always  the  fame  effed :  So  that  this  furprizing  Power 
is  folely  the  effed  of  Fermentation. 

2.  But  Fermentation  likewife  changes  vegetable  Juices  from  their  relaxing, 
refolving,  faponacious,  refrigerating,  and,  for  the  molt  part,  purging 
quality,  into  one  that  corroborates,  thickens  the  Humour,  dries,  and  heats. 
Examine,  for  example,  any  mealy  Subftances  reduc’d  with  Water  to  a 
crude  Pap,  the  infpiffated  freffi  infufion  of  Malt,  before  it  is  fer¬ 
mented  into  Beer,  a  Mulfa  of  Honey  and  Water,  Syrups  made  with  Su¬ 
gar,  Manna,  or  Caffia  Pulp,  diluted  with  Water,  the  freffi  exprefs’d 
Juices  of  very  ripe  Fruits,  and  freffi  fermentable  Herbs  when  they  are  at 
their  maturity,  I  lay,  confider  all  thefe,  and  don’t  they,  if  they  are  taken 
in  too  great  quantities,  produce  windy  diforders  in  the  Bowels,  excite  a 
Diarrhoea ,  and  make  a  Perfon  chill?  And  yet  when  they  are  properly  fer¬ 
mented,  and  rightly  made  into  Malt  Liquor,  Mead,  and  Wine,  how  very 
different  are  their  powers  and  effe&s?  Certainly  they  retain  nothing  of 
their  former  difpofition.  The  rich  Juice  of  very  ripe  Grapes  is  perhaps 
the  moft  powerful  Diffolvent  of  the  Humours  we  are  acquainted  with, 
and  if  us’d  immoderately,  often  bring  on  a  fatal  Dyfentery  ;  and  an  infu¬ 
fion  of  Malt  infpiffated  by  boiling,  drank  plentifully,  has  the  fame  effect; 
and  yet  ftrong  old  Wine  from  the  former,  or  generous  old  Malt  Liquor 
from  the  latter,  or  the  diftill’d  Spirit  from  either  of  them,  but  particular¬ 
ly  Alcohol,  is  a  good  Antidote  againft  ’em. 

3.  But  another  perfe<5tly  fingular  Property  of  Fermentation  is  this,  that  from 
the  fermented  Matter  it  generates  a  Liquor,  call’d  a  fermented  Spirit, 
which  has  this  particular  quality,  that  it  is  convertible  into  a  lucid  Flame, 
and  at  the  fame  time  will  bear  to  be  mix’d  with  Water,  and  which  is  quite 
of  a  different  nature  from  the  Spiritus  Sylveftris  before  defcrib’d,  which 
feems  to  be  produc’d  in  the  very  a 61  of  Fermentation,  and  is  then  too 
diffipated  into  the  Air.  This  Liquor  now  feems  not  to  have  any  thing 
like  it  in  all  Nature  :  For  the  volatile,  inflammable  Spirit,  which  I  once 
faw  in  a  very  dangerous  manner  burft  out  of  the  Retort  in  the  diftillation 
of  Phofphorus,  wou’d  not  be  diluted,  and  extinguiffied  with  Water :  And 
as  for  the  Vapour  which  arifes  from  large  quantities  of  human  Excre¬ 
ments  thoroughly  putrified  in  a  clofe  place,  and  takes  fire,  and  burfts  into 
a  violent  Flame  upon  the  application  of  a  Candle,  that  feems  to  be  of 
the  fame  nature,  but  horribly  fetid :  Oily  Subftances  too,  when  they  are 
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urged  with  the  laft  degree  of  Fire  in  diftillation,  fend  forth  bluifh  white 
Fumes,  which  upon  holding  a  lighted  Match  to  them  will  take  Fire, 
but  then  thefe  are  reducible  to  Oils,  or  a  Phofphorus,  that  won’t  mix 
with  Water.  Upon  a  careful  Examination,  therefore,  I  have  not  been 
able  to  difcover  any  Liquor,  which  wou’d  abfolutely,  and  fpontaneoufly,. 
as  it  were,  mix  with  Water,  and  yet  at  the  fame  time  might  be  con¬ 
verted  into  a  pure  Flame,  except  that  which  is  produc’d  by  the  Fer¬ 
mentation  we  have  been  defcribing. 

4.  Another  proper  effeCt  of  Fermentation  is  the  generation  of  the  Wine  Stone, 
call’d  Tartar,  as  was  explained  before,  Procefs  8.  I  confefs  indeed,  that 
this  is  not  produc’d  from  all  Species  of  Wine  *,  for  it  is  neither  found  in 
the  belt  Malt  Liquor,  Mead,  nor  many  other  forts.  From  fome  Vege¬ 
tables,  however,  this  is  form’d  good  and  pure,  but  then  only  when  they 
have  been  made  into  a  Wine  by  a  proper  Fermentation,  and  are  grown 
very  fine.  Hence,  therefore,  I  always  look  upon  Tartar  as  a  peculiar 
production  of  Fermentation,  and  think  it  fhou’d  be  call’d  the  Efientiai 
Oily  Salt  of  the  Wine,  and  be  abfolutely  diftinguifhed  from  the  Mother 
or  Lees. 

5.  But  Fermentation,  farther,  always  produces  a  furprizing  alteration  in  the 
Smell,  Tafte,  Nature,  Qualities,  and  medicinal  Vertues  of  Vegetables*- 
By  comparing  the  fixteenth  and  feventeenth  Procefles  together,  this  has 
already  appear’d  very  evidently  •,  for  the  cohobated  Water  of  frefh  Rofe- 
mary  differ’d  intirely  in  every  property  from  that  which  was  drawn  from  it 
after  it  had  been  firft  fermented  with  Honey.  The  Mufl  juft  prefs’d  from' 
the  ripe  Rhenijh  Grapes  that  lie  expofed  to  the  Sun  upon  the  fides  of  Moun¬ 
tains,  is  of  an  exceeding  fweet  Tafte,  and  yet  when  the  Fermentation  of  it 
is  compleated,  and  it  is  grown  fine  in  its  Calk,  it  is  gratefully  acid.  Other 
Wines  that  are  not  thoroughly  fermented,  but  have  their  Fermentation 
flopp’d  before  it  is  perfectly  finifh’d,  remain  fweet  indeed,  but  then  they 
very  eafily  fall  into  a  Fermentation  again,  and  when  it  is  over  become 
acidifh.  And  that  Aloes  and  Colocynth,  by  Fermentation,  lofe  their 
Bitternefs,  we  have  an  account  by  Wedelius ,  Aft.  Lipf.  1 686'.  p.  366; 

I  have  here  too  fet  before  you  very  pure  Spirits  prepared  from  Malt  Li¬ 
quor,  Mead,  Cyder,  Wheat,  and  Grapes,  nor  do  I  imagine  you  will  dif¬ 
cover  any  difference  betwixt  ’em. 

6.  Again,  Fermentation  produces  that  new  Smell,  Tafte,  and  Vertue,  which* 
is  properly  called  Vinous.  And  here  there  is  fomewhat  nearly  acidifh, 
warm,  and  oily,  even  from  Meal,  Sugar,  and  Honey. 

7.  And  Fermentation  only  generates  the  Spirits  abovemention’d,  either  from  a 
Matter  that  was  before  abfolutely  of  another  nature,  or  from  the  Oil  of  the 
Plant.  This  laft  opinion  indeed  I  think  feemsvery  probable.  But  then  from 
which  of  the  Oils  have  they  their  Origin  ?  Almoft  all  the  Chemifts  fay  fronv 
their  Elfential  Oil.  But  by  what  Experiment  they  are  able  to  determine  this  1 
own  I  cannot  comprehend  *,  for  the  Spiritus  Reftor  which  forms  the  Effential 
Oil  is  loft  by  Fermentation.  In  a  fermented  Liquor  too,  depriv’d  of  its 
Spirit  by  Fermentation,  there  remains  a  good  deal  of  Oil  •,  and  yet  I 
cou’d  never  excite  a.  new  Fermentation  in  this  Refiduum ,  nor  by  any  art 
extraCl  any  more  fuch  Spirits  from  it.  In  every  fermentable  Subrtance 
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therefore  there  is  naturally  only  a  certain  part  which  is  difpos’d  for  the  ge¬ 
neration  of  Spirits,  nor  can  more  than  one  determin’d  quantity  be  procur’d 
from  them  by  Fermentation,  let  it  be  affided  by  any  contrivance  whatfo- 
ever.  But  there  is  yet  another  thing  too  which  deferves  conlideration, 
and  that  is,  that  the  fined,  and  mod  thoroughly  fermented  Wine  generates 
white  Tartar,  which  is  full  of  a  perfe&ly  inflammable  and  exceeding 
penetrating  Oil,  and  yet  you  can  by  no  Chemical  Operation  produce 
inflammable  Spirits  from  this,  though  you  can  from  the  Wine  in  fuch 
great  abundance.  Hence  then  you  fee,  Gentlemen,  that  the  Matter  which 
is  convertible  into  thefe  Spirits  by  Fermentation  is  of  a  perfectly  Angular 
nature.  But  as  Fermentations  of  one  kind  or  another,  which  properly  ge¬ 
nerate  thefe  Spirits,  are  always  going  on  in  all  parts  of  the  World,  there 
mud  of  confequence  be  a  vad  quantity  of  thefe  Spirits  produc’d,  which 
are  either  confum’d  by  Animals,  or  diflipated  into  the.  Air.  Th t  Saliva, 
Blood,  and  Urine,  however,  of  thofe  perfons  who  condantly  drink  freely 
of  thefe  Spirits  every  Day  fcarcely  afford  any  Spirits  in  Didillation  ;  but 
then,  it’s  true,  there  is  never  wanting  in  Nature  proper  Matter  for  produc¬ 
ing  more,  let  but  Fermentation  come  in  to  its  afildance.  Think  of  thefe 
things,  Gentlemen,  and  you  will  find  here  a  new  fubjedt  to  examine  into, 
worthy  your  penetration.  But  Fermentation  generates  fomething  faline 
iikewile  ;  for  the  Acid  produc’d  here  is  confiderably  volatile,  though  lefs 
fo  indeed  than  the  Spirit.  Thus  from  Vinegar  there  rifes  a  volatile,  acid, 
fubpinguious  Salt,  which  the  Subdance  did  not  afford  before  it  was  fer¬ 
mented.  Nay  even  the  Spirits  themfelves  that  are  generated  by  Fermen¬ 
tation,  have  fomewhat  in  ’em  of  this  volatile  Acid.  Hence  the  Oils  and 
acid  Salts  of  fermentable  Bodies  feem  to  be  attenuated,  render’d  volatile, 
and  united  together  by  Fermentation,  and  to  be  confum’d  in  a  certain 
quantity.  Thus  if  I  didill  unfermented  Rofemary  with  Water,  I  have  an 
Oil  which  has  the  true  Smell  and  Tade  of  the  Rofemary,  and  a  milky 
Water  impregnated  with  the  fame  Qualities:  If  I  ferment  it  with  Honey 

too,  and  then  didill  it  before  the  Fermentation  is  quite  compleat,  I  procure 
Jikewife  a  white,  thick,  opake,  diddl’d  Water,  which  pofle fifes  abundant¬ 
ly  the  Vertues  of  the  Rofemary,  together  with  fome  Oil  fwimming  at 

top,  though  in  a  fmaller  quantity  than  before:  But  if  I  fuffer  it  to 
be  abfolutely  fermented,  and  then  commit  it  to  Didillation,  I  draw  off 
a  pellucid  Spirit  of  Rofemary,  that  will  mix  with  Water,  and  is  endued 
with  excellent  medicinal  Vertues;  but  the  former  Efifential  Oil  appears  no 
longer. 

8.  This  Spirit  produc’d  by  Fermentation,  which  partakes  of  the  Oil,  becomes 
by  this  Operation  more  volatile  than  Water;  whereas  the  Eflential  Oil, 
before  the  Operation,  was  not  fo  volatile,  as  the  Vegetable  might,  by  a 
gentle  Heat,  be  depriv’d  of  all  its  Water,  without  any  Oil’s  afeending 
with  it. 

23.  The  circumdances  now  necefifary  to  a  fuccefsful  Fermentation  are  prin¬ 
cipally  thefe: 

1.  It  isrequifite  that  the  fermenting  Liquor  fhould  dand  quiet,  that  the  Crud 
which  forms  itfelf  at  top  may  remain  intire  ;  for  whoever  is  continually 
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breaking  this,  and  mixing  it  with  the  Liquor  underneath,  will  be  difappoint- 
ed  if  he  expedls  a  perfedt  Fermentation. 

2.  There  muft  be  a  free  admiflion  of  the  common  Air,  which  muft  be  intimate¬ 
ly  mixed  too  with  the  fermentable  Matter,  by  treading,  kneading,  or  pref- 
fing:  If  this  is  kept  out,  the  Fermentation  will  not  proceed. 

3.  Such  a  degree  of  Heat  too  is  necelfary  as  was  before  defcribed,  viz.  be¬ 
twixt  perhaps  40  and  80  degrees  the  outfide. 

4.  And  laftly  it  is  obferved,  that  the  Spring  and  Autumn  in  particular,  fa¬ 
vour  this  Operation,  when  thofe  Vegetables  are  in  Flower,  from  which 
the  Wine  was  made:  Hence  the  Wine  of  Grapes  is  faid  to  grow  foul,  and 
eafily  ferment  again,  when  the  Vine  is  in  BlolTom. 

24.  The  checks  to  Fermentation,  by  which  it  is  either  impeded  after  it  is 
un,  or  quite  put  a  flop  to,  are  chiefly  as  follow. 

.  The  acid  Vapour  of  burning  Sulphur  included  in  a  confiderable  quantity, 
with  that  Air  which  is  in  the  Cask  above  the  fermenting  Liquor:  For  if  you 
take  a  Cask,  and  thoroughly  penetrate  and  fill  it  with  this  Vapour, 
and  then  putting  your  fermenting  Liquor  into  it,  fill  the  upper  empty 
part  as  full  as  you  can  of  this  Vapour  likewife,  and  carefully  flop  it  in, 
you  will  prevent  any  farther  Fermentation ;  which,  however,  after  being 
at  reft  fome  time,  may  be  reviv’d  again  by  its  proper  caufes,  and  reftrain- 
ed  by  the  fame  Fumes.  The  fame  thing  too  is  effedted  by  mixing  a  large 
quantity  of  a  ftrong  Acid  with  the  fermenting  Matter  :  The  Acids  of 
Alum,  Nitre,  Salt,  Sulphur,  and  Vitriol,  have  this  property,  but  at  the 

-  fame  time  they  fpoil  the  Liquors. 

2.  Alcaline  Salts  too,  if  they  are  mixed  in  great  quantity  with  fermenting 
Liquors,  excite  for  the  prefent  a  very  confiderable  Effervefcence,  but  that 
foon  ceafing,  the  Liquor  is  prefently  at  reft,  its  proper  nature  being  fo 
deftroyed,  that  it  can  fcarcely  be  afterwards  raifed  to  a  Fermentation, 
but  will  rather  be  difpofed  to  putrify.  Hence  it  appears,  that  alcaline 
Subftances  are  a  greater  obftacle  to  Fermentation  than  Acid  ones,  the  for¬ 
mer  deftroying  or  fuffocatingall  the  Acid.  And  for  this  reafon, 

3.  All  thofe  Bodies  which  will  intirely  abforb  acids,  if  they  are  mix’d  with 
fermenting  Liquors  in  a  proper  quantity,  after  a  fhort  ftruggle  and  ef¬ 
fervefcence,  put  a  flop  to  this  Operation  :  Chalk,  Crabs-eyes,  Corals, 
Pearls,  Oyfter-fhells,  Iron,  Lead,  and  Tin,  have  this  effedt. 

4.  The  flopping  up  the  Veflel  fo  clofcly,  that  nothing  can  poflibiy  pafs  in 
and  out,  provided  the  Veflel  is  fo  ftrong  that  it  won’t  be  burft  by  the  force 
of  the  included  Liquor.  This  is  evident  in  new  Ale  put  into  very  ftrong 
Bottles,  which  afterwards,  when  it  comes  to  have  Air  let  in  upon  it, 
converts  the  Fermentation,  fo  long  fuffocated,  and  prevented,  into  the 
moft  violent  Effervefcence,  and  difcovers  a  prodigious  collected  Power. 
The  fame  thing  is  found  true  in  Casks  likewife  ;  for  there  is  always  a  con- 
ftant  adtion  and  re-adtion  betwixt  the  containing  Veflel,  and  the  contained 
Liquor. 

5.  A  great  degree  of  Cold  too,  puts  an  end  to  Fermentation  intirely  ;  for 
under  36  degrees  of  Heat  it  will  fcarcely  ever  be  carried  on. 

6.  Nor  is  too  much  Heat  a  lei's  obftacle  to  it,  which  if  it  exceeds  90  degrees, 
difli pates  rather  the  adtive  principles  of  Fermentables,  than  aflifts  and 
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quickens  them.  Hence  an  exhalation  performed  with  a  greater  degree  of 
Heat  than  this,  infpiflates  Fluids  to  fuch  a  degree,  as  renders  them  abfo- 
lutely  unfit  for  Fermentation.  And  boiling  has  the  fame  effeCt  a  great 
deal  fooner,  fo  that  the  richeft  Juice  of  Grapes,  which  can  fcarcely  be 
kept  from  fermenting,  will,  by  being  briskly  boiled,  lofe  all  its  difpofi- 
tion  to  ferment,  and  be  converted  into  a  Mafs  that  will  afterwards  remain 
quiet  for  years  without  alteration. 

7.  The  feparation  of  the  elaftic  Air  by  means  of  Boyle’s  Air-pump,  during 
the  abfence  of  which,  this  fermentative  motion  intirely  ceafes. 

8.  And  laftly,  a  very  great  condenfation  of  the  fame  Air  with  the  fermen¬ 
table  Matter,  abfolutely  prevents  both  the  Beginning  and  Progrefs  of  Fer¬ 
mentation. 

25.  After  Liquors  thoroughly  fermented,  have  been  kept  fome  time  in  a 
cool  place  together  with  their  Flowers,  and  Faces,  andin  Vefiels  well  ftopt,  ancf 
pretty  full,  and  by  this  means  have  got  more  Spirits,  if  you  have  a  mind  to 
diftill  them,  it  is  proper  to  flir  them  about  and  mix  them  with  their  Lees,  for 
they  will  then  give  out  their  Spirits  in  greater  abundance.  But  then,  however, 
it  is  necefiary  to  take  care  that  the  Grounds  don’t  fall  to  the  bottom  of  the 
Still,  and  by  being  burnt  there,  give  the  whole  Liquor  an  empyreumatical 
Smell  and  Tafte:  For  this  reafon,  therefore,  the  Liquor  mult  be  kept  ftirring 
with  a  Stick  till  it  is  ready  to  boil,  by  which  means  the  thicker  parts  being 
kept  conftanrly  mixed  with  the  thinner,  they  will  afterwards  by  the  motion  of 
this  great  Heat  be  eafily  kept  fo.  In  this  manner  then  you  will  be  able  to  pro¬ 
cure  the  Spirits,  as  well  from  the  Fceces  as  the  Liquor  itfelf,  and  will  in  the 
belt  manner  provide  againft  an  Empyreuma.  And  here  I  may  add,  that  if  the 
Fermentation  has  been  over  fome  time  before  the  Diftillation,  there  is  lefs  dan¬ 
ger  of  the  Liquor’s  rarefying  and  rifing  out  of  the  Still  ;  whereas  if  you  di¬ 
ftill  when  they  are  juft  fermented,  the  Impetus  of  Fermentation  that  ftill  re¬ 
mains,  will  often  carry  up  the  Liquor  when  it  comes  to  boil  violently,  and  fo 
difturb  the  whole  Operation.  At  the  beginning,  therefore,  it  is  necefiary  to 
proceed  with  caution.  But 

26.  An  Empyreuma  is  particularly  prevented, 

1.  By  rubbing  the  bottom  and  fides  of  the  Still  with  fome  pinguious  oily 
Matter,  before  the  Liquor  to  be  diftill’d  is  poured  in. 

2.  By  keeping  it  conftantly  ftirring  till  the  thick  part  begins  to  be  mixed  by 
the  Heat,  and  fo  is  prevented  from  collecting  and  flicking  to  the  bottom. 

3.  By  firft  boiling  fome  Water  briskly  in  the  Still,  and  whilft  it  continues 
in  that  condition,  at  once  flinging  in  your  Liquor  j  for  then  the  hot  Vapour 
filling  the  cavity  of  the  Still,  will  hinder  the  fermented  Liquor’s  Txing  to 
the  fides. 

27.  If  now,  as  I  hinted  before,  the  whole  fermented  Matter,  viz.  the  top 
or  head,  middle  Liquor,  and  bottom  or  mother,  are  accurately  mix’d  together 
before  they  are  diftill’d,  you  will  have  a  larger  quantity  of  good  Spirits. 

28.  When  your  Liquor  then  is  heated  to  fuch  a  degree,  as  to  be  juft  ready 
to  boil,  you  muft  beware  of  the  firft  Impetus:  This  is  beft  guarded  againft,  by 
leaving  the  Still  one  third  empty,  and  covering  the  Aperture  of  the  Still  with, 
a  thin  Cloth,  before  you  fix  on  the  Head,  and  then  managing  the  Fire  in  fuch 
a  manner,  that  the  Drops  fhu.ll  only  fall  prefently  after  one  another.  In  this 

4  manner 
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manner  then,  your  Diftillation  may  be  performed  fafely,  and  after  it  is  thus  con¬ 
tinued  for  fome  time,  it  may  be  cautioufiy  increafed,  by  which  means  it  will 
molt  fuccefsfully  feparate  all  the  Spirits.  The  thinner,  clearer  Liquors,  how¬ 
ever,  as  Mead,  Wine,  and  old  malt  Liquor,  don’t  require  fo  much  caution  ; 
but  in  mealy  Subltances,  diftill’d  after  a  perfedt  Fermentation,  you  can’t  be 
too  careful.  The  former,  therefore,  you  may  at  once  venture  to  diftill  in 
fuch  a  manner,  that  the  Spirits  fhall  almoft  run  through  the  Worm  in  a  full 
Stream. 

2.9.  The  Diftillation  of  fermented  Bodies  then  being  managed  in  the  manner 
defcribed,  there  firft  comes  off  a  Liquor,  which  is  acrid,  heating,  and  pungent, 
and  has  a  very  particular  penetrating  Tafte,  called  a  fpirituous  one  :  In  its 
nature  too,  it  is  exceedingly  adtive  and  volatile,  fo  that  there  are  but  very 
few  Bodies  that  are  more  fo:  A  pure  alcaline  Spirit,  the  Spirit  fuming  from 
Tin,  Glauber's  Spirit  of  Nitre,  and  Sea-Salt,  and  a  pure  volatile  alcaline  Salt, 
indeed,  have  a  greater  degree  of  volatility  ;  but  this  is  more  volatile  than  al¬ 
moft  any  thing  elfe.  This  Liquor,  when  it  is  very  much  heated,  readily  takes 
fire  upon  the  application  of  Flame  to  it,  and  will  almoft  totally  confume. 
Taken  internally,  it  caufes  Drunkennefs  and  ftupefadlion  of  the  Senfes,  and  then 
an  Apoplexy.  In  a  moderate  Dofe  it  wonderfully  raifes  the  Spirits.  It  very 
foon  heals  the  Nerves  when  they  are  prick’d,  half  torn  afunder,  and  in  great 
pain.  All  animal  and  vegetable  Subftances  put  into  it,  it  intirely  preferves  from 
Putrefadlion,  only  making  fome  alteration  in  their  Colour.  If  you  diffolve  a  lit¬ 
tle  of  the  fineft  Sugar  in  this,  when  it  is  not  perfedtly  free  from  Water,  the 
pellucid  Liquor  you  will  then  have,  will  preferve  the  moft  tender  Bodies.  If  it 
is  diluted  with  Water,  and  then  ufed  warm  as  a  Fomentation,  with  Sal- Ammo* 
mac ,  and  Vinegar,  there  is  nothing  perhaps  that  more  happily  refolves  Coagu - 
bums,  difcuffes  infpiffated  Humours,  prevents  the  fpreading  of  a  Gangrene, 
and  caufes  a  feparation  of  the  unfound  parts,  or  dries  up  any  difcharge  of  thin 
Humours  more  effedtually.  This  Liquor  is  called  Spirit  of  Wine,  and  that  part 
of  it  that  comes  off  firft  of  all,  is  called  the  Precurfor. 

30.  If,  when  this  Spirit  is  all  drawn  off,  you  urge  the  Refiduum  with  the 
fame  Fire,  in  the  fame  Veffels,  you  will  then  have  a  Liquor  lets  volatile,  ace- 
tofe,  acid,  aftringent,  cooling,  naufeous  and  putrid  ;  and  at  the  bottom  there 
will  remain  fome  thick  Faces,  which,  treat  them  in  whatever  manner  you  will,  can 
never  be  brought  to  ferment  again,  and  yield  new  Spirits,  tho*  from  the  Con¬ 
fidence  of  them,  one  would  be  very  ready  to  expedt  it.  If  you  expofe  this 
Refiduujn  however,  to  a  very  ftrong  Fire,  you  may  draw  from  it  a  fetid,  empy- 
reumatical  Oil. 

31.  If  th  z  Refiduum  of  any  fermented  Subftanceafter  Diftillation,  is  dried  and 
burnt  in  an  open  Fire,  it  is  converted  into  fait  Afhes,  from  which  may  be  pro¬ 
cured  a  fub-alcaline,  or  alcaline  Salt,  exadtly  in  the  fame  manner  as  in  Procefs 
5,  6,  9,  10,  12,  19.  Hence,  therefore,  it  evidently  appears,  that  the  moft: 
perfedt  Fermentation  is  not  able  to  render  volatile  that  Matter  of  Vegetables, 
which  is  fixed  by  being  burnt,  and  which  by  the  7th  and  8th  Procefs,  is  con¬ 
vertible  into  an  effmtial  Salt. 

32.  Thus  then,  Gentlemen,  I  have  given  you  a  fhort,  but  true  chemical 
Hiftory  of  Fermentation  :  And  I  have  in  fuch  a  manner  explained  to  you,  the 
Objedts,  Helps,  Impediments,  Caufes,  Manner,  Adtion,  and  Effedtsof  it,  that 
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perhaps  there  is  not  any  one  Phyfical  Operation  more  dearly  defin’d,  and  more 
nicely  diftingui  fil’d  from  all  others,  than  this.  You  will  be  very  careful  there¬ 
fore,  for  the  future,  not  to  confound  this  Adion  of  Nature  with  any  other  that 
is  different  from  it,  if  you  wou’d  keep  free  from  uncertainty  and  error.  By  this 
means  Phyfick  will  be  purged  from  thofe  idle  notions  of  Ferments,  which  to  the 
great  detriment  of  the  Art  have  been  introduc’d  into  it  by  fome  Dablers  in 
Chemiftry.  Thus  too  the  Natural  Hiftory  of  Animals  and  Foffils  will  be 
freed  from  many  infignificant  Hypothefes  of  Ferments,  which  really  never  hap¬ 
pen  among  them :  In  the  firft  chylopoietic  Organs  of  Animals,  that  live  upon 
fermentable  Meat  and  Drink,  Fermentation  feems  indeed  juft  to  begin,  but 
then  to  be  foon  put  an  end  to ;  though  perhaps  in  fome  lew  Difeafes  it  may 
reach  farther,  and  be  carried  on  through  the  Inteftines.  In  Alchemy  too  the 
greateft  Mailers  have  taken  an  unwarrantable  liberty,  when  from  fome  refem- 
blance  of  the  Operations,  they  have  afferted,  that  Metals  likewife  ferment.  In  all 
Arts  we  fhould  ftridly  diftinguilh  every  Operation  by  thofe  individual  Proper¬ 
ties  which  conftitute  the  particular  nature  of  that  Addon,  and  then  as  foon  as 
ever  the  Word  that  fignifies  it  is  heard,  the  Mind  immediately  conceives 
what  muft  certainly  happen  there.  Let  us  therefore  be  exceeding  cautious  not 
to  confound  Fermentation  with  Effervefcences,  Ebullition  by  Fire,  or  Putrefadion 
of  Animals,  or  Vegetables,  concerning  which  we  fhall  treat  hereafter. 

PROCESS  LXIIL 

Meal  and  Malty  work'd  together  with  a  proper  quantity  of  Water ,  ferment .. 

APPARATUS . 

i.  T  T  A  VIN G  thus  laid  down  the  general  Dodrine  of  Fermentation,  it 
.Li  will  be  proper  to  give  fome  Examples  of  it,  that  you  may  perceive 
yourfelves  the  manner  in  which  both  Art  and  Nature  proceed*  And  here  I 
muft  obferve  to  you,  that  there  are  two  different  Operations,  by  the  firft  of 
which  Malt  Liquor,  or  Wine  of  Corn  is  prepar’d,  and  from  this.  Spirit 
of  Wine  *,  by  the  fecond  a  Spirit  is  drawn  at  once  from  fermented  Corn,  in 
the  fame  manner  as  it  is  from  Malt  Liquor.  In  the  firft  method,  upon 
Ground  Malt  you  pour  Water  almoft  fealding  hot,  mix  them  will  toge¬ 
ther,  and  let  them  infufe  for  three  or  four  hours,  by  which  Infufion 
alone  the  Malt  will  impregnate  the  Water  with  its  Bowery  part,  which 
wou’d  not  have  been  effeded  by  crude  Meal.  The  Liquor  then  being  drawn 
off  from  the  Malt,  muft  be  boil’d  ’till  it  is  reduced  to  a  proper  thicknefs ;  and 
this  Decodion,  in  this  ftate,  is  emollient,  loofens  the  Belly,  purges,  cools,  and 
refills  Inflammation.  If  when  this  Liquor  is  cool  you  mix  with  it  fome  ftrong 
Ale  Yeaft,  or  Grounds,  and  let  it  Hand  in  a  warm  place  in  a  Velfel  with  the 
bung  hole  open,  there  will  arife  a  violent  Fermentation,  which  being  quite 
compleated,  the  Liquor  is  immediately  ftrain’d  cold  through  a  Cloth,  and  flopp’d 
up  very  clofe  in  its  Cask,  and  becomes  excellent  Drink.  But  in  order  to  keep  it 
a  good  while,  and  prevent  its  growing  four,  you  muft  add  fome  very  bitter 
Herbs  to  it  whilft  it  is  boiling.  If  this  Decodion  of  Malt  then  is  made  fuffL 
cjently  bitter,  boil’d  to  a  proper  thicknefs,  perfedly  fermented,  flopp’d  up 
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very  clofe,  and  put  into  a  Cellar,  and  after  it  has  been  kept  a  great  while,  is 
diftill’d  with  a  Worm,  it  will  the  firfb  time  yield  as  fine  a  Spirit  of  Wine  as 
you  can  procure  from  Wine,  by  any  Art  whatever,  which  will  be  exceeding 
fragrant,  nor  have  any  the  leaft  difagreeable  Smell.  Having  experienc’d  this 
therefore  my  felf,  I  learn’d,  that  there  is  not  fo  much  difference  betwixt  fuch 
Malt  Liquor  and  the  moft  generous  Wine,  and  cou’d  not  help  wondering,  that 
this  Art  fhou’d  be  known  and  practis’d  in  all  Ages  that  we  have  any  Hiftory  of. 
Thus  Diodorus  Siculus  tells  us,  L.  I.  That  in  thofe  Countries ,  where  there  were  no 
Vines,  King  Ofiris  taught  the  Inhabitants  to  make  a  Liquor  from  Barley,  which  in 
the  Fragrance  of  its  Smell,  and  Sweet nefs  of  its  Tafte  was  not  much  inferior  to 
Wine.  Herodotus  too  in  Euterpe  mentions  an  Ale ,  or  Wine,  made  from  Barley. 
And  Tacitus  de  Mor.  Germ,  fays,  they  had  a  Liquor  prepar'd  from  corrupted  Barley , 
or  Wheat,  which  refembled  Wine.  And  according  to  Aetius ,  fivvtj  fignifies  Barley, 
wetted  till  it  begins  to  germinate,  and  then  dried. 

2.  But  the  fame  thing  is  done  in  another,  and  more  common  way  as  follows. 
I  here  take  of  ground  Malt  24  pounds,  of  Rye  Meal  7,  which  I  order  to  be 
mix’d  and  work’d  well  together  with  hot  Rain-water,  ’till  they  are  reduc’d  to  a 
Liquid  of  a  middling  thinnefs  ;  I  then  put  this  into  an  oaken  Cask,  which  I  fet 
in  this  wooden  Cheft,  that  I  may  keep  it  in  a  moderateSummer’s  Hear.  By  this 
means  then  it  of  itfelf  ferments  fufficiently,  fo  that  I  leave  it  till  the  Cruft, 
which  during  the  Fermentation  is  form’d  at  top,  difappears,  and  fubfides  to 
the  bottom.  I  then  flop  the  Cask,  and  let  it  ftand  fome  time,  and  the  Liquor, 
at  top  becomes  clear,  and  acidifh,  and  at  the  bottom  there  is  colledled  a. 
large  quantity  of  a  mealy  Matter,  that  is  not  glutinous,  but  is  fit  for  Diftilla- 
tion. 


PROCESS  S  XLIV. 

Honey  diluted  •with  Water  ferments . 
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1.  T  HERE,  as  you  fee,  take  fome  Honey,  and  dilute  it  with  Rain-water, 
till  it  will  bear  up  a  new-laid  Egg  at  its  furface.  This  is  call’d  a  Mulfa. 
with  this  I  fill  a  Cask  fet  upright,,  that  the  Hole  through  which  the  Liquor  is 
drawn  may  be  at  top,  in  order  to  be  left  open ;  and  I  put  the  Calk  into  a 
wooden  Cheft,  and  keep  it  conftpfntly  in  a  Heat  of  70  degrees.  In  a  little  time 
then  the  Liquor  begins  to  work  with  all  the  Phcenornena  of  a  true  Fermentation. 
I  leave  it  in  this  manner,  ’till  it  has  quite  done  fermenting,  and  have  then  a 
Liquor  of  a  fweet  fpirituous  Tafte,  which  I  ftop  up  clofe.  This  is  call’d 
{ [Hydro mel )  Mead. 


PROCESS 
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PROCESS  XLV. 

The  Malt  and  Meal  fermented  (Procefs  43J  diflill'd  into  inflammable 

Spirits  and  Vinegar . 

APPARATUS. 

1.  TNTO  this  Still  I  throw  a  Pint  of  boiling  Water,  and  make  Fire  enough 
X  to  keep  it  boiling,  and  then  pour  in  the  Malt  and  Meal,  fermented  ac¬ 
cording  to  Procefs  43,  taking  care  firft  to  fhake  and  mix  the  whole  well  to¬ 
gether:  with  this  I  fill  the  Still  two  thirds  full.  I  then  raife  my  Fire,  and  at 
the  fame  time  keep  the  Liquor  continually  Itirring  with  a  Stick,  that  the 
thicker  part  may  not  fubfide  to  the  bottom,  but  that  the  whole  may  continue 
as  thoroughly  mixed  as  poftible.  When  it  is  grown  fo  hot  as  to  be  juft  ready 
to  boil,  I  fix  on  the  Head,  and  manage  the  Fire  in  fuch  a  manner  that  the 
Head  may  be  very  hot,  and  the  Spirit  may  diftill  pretty  faft  through  the  Worm. 
By  this  means  then  I  have  a  clear,  thin  Liquor.  This  muft  be  watch’d  carefully, 
to  obferve  how  long  it  continues  to  come  off,  and  muft  be  kept  by  itfelf,  under 
the  Title  of  a  fermented  Spirit. 

2.  This  being  quite  drawn  off,  there  rifes  an  acidifh,  difagreeable,  naufe- 
ous,  white  Liquor,  in  which  there  is  nothing  of  the  warm,  fpirituous  Tafte 
•of  the  former,  and  which,  if  you  draw  it  any  farther,  begins  to  grow  fetid. 

USE. 

THIS  firft  Liquor  is  that  which  in  our  Hiftory  of  Fermentation  we  de- 
fcrib’d  under  the  chara&er  of  a  Spirit  produc’d  by  Fermentation. 

PROCESS  XL  VI. 

If  Mead,  prepar'd  by  Fermentation ,  according  to  Procefs  44,  is  diflill'd, 
it  yields  a  Spirit  that  will  burn ,  and  a  Vinegar . 

APPARATUS. 

1.  TjTdromel,  or  Mead,  made  in  a  proper  manner,  and  kept  a  good  while 
FJ.  clofe  ftopt,  I  commit  to  diftillation ;  and  as  this  is  not  of  fo  flatulent  a 
nature,  there  is  lefs  caution  neceffary  in  this  Procefs  than  there  was  in  the  pre¬ 
ceding.  In  the  firft  place  then  there  comes  off  an  excellent  Spirit,  no  ways  to 
be  diftinguifh’d  from  Spirit  of  Wine,  which  muft  be  narrowly  watch’d,  and 
kept  by  itfelfi 

2.  After  this  isTntirely  drawn  off,  change  the  Receiver,  and  then  you  will 
have  an  acidifh,  watery,  white,  difagreeable  Liquor. 


USE, 
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USE. 

Both  thefe  Proceffesare  Examples  of  the  Diftillation  of  Spirits  from  fermented 
Subftances,  together  with  the  Cautions  that  are  necefiary  to  be  obferv’d  in  the 
Operation.  The  thick  Matter,  both  of  the  fermented,  mealy  Bodies,  and 
the  Mead,  that  remains  at  the  bottom  of  the  Still,  after  the  Spirits  are  drawn 
off,  contains  fomewhat  nutritious  in  it,  as  the  Reftduum  likewife  of  Malt  Li¬ 
quor  does  that  is  treated  in  the  fame  manner  *,  but  yet  if  you  manage  it  accord¬ 
ing  to  the  Laws  of  Fermentation,  you  can  never  brine  it  to  ferment  again,  but 
it  grows  four  and  vapid,  by  no  means  yielding  a  Wine  from  which  a  Spirig. 
may  be  prepared,  but  corrupting  gradually  more  and  more. 

PROCESS  XLVII. 

The  Depuration  of  the  fpirituous  Liquors  produc'd  by  Fermentation * 

APPARATUS. 

i.  *T'AKE  any  fermented  Spirits  that  have  been  once  diftill’d,  fill  a  Stilt 
two  thirds  full  with  them,  and  diftill  them  again  with  fuch  a 
Fire,  as  to  make  them  come  off  in  a  conftant  little  Stream,  or  juft  to  make 
the  Liquor  boil.  In  the  firft  place  then  you  will  have  a  very  clear,  thin,  fragrant, 
fapid,  fpirituous  Liquor,  during  which  time  you  muft  often  remove  your  Re¬ 
ceiver,  to  tafte  whether  the  fame  Liquor  ftill  continues  to  rife.  When  this 
ceafes,  change  your  Receiver,  and  keep  this  Spirit  by  itfelf  in  a  Veflfel  very 
nicely  ftopt,  which  is  call’d  by  the  Chemifts,  re&ified  Spirit  of  Wine.  And 
here  it  is  certain,  that  thofe  Spirits  which  come  over  firft  are  always  the  beft. 

2.  If  you  continue  your  Diftillation,  you  will  have  Liquors  that  are  acidifh, 
white,  and  more  watery,  which  you  muft  take  great  care  are  not  mix’d  with 
the  former.  Thefe  come  off  in  confiderable  quantity,  and  go  by  the  name  of 
a  Phlegm,  containing  but  very  little  Spirit. 

3.  There  remains  then,  in  the  bottom  of  the  Still,  a  Liquor  that  is  fomewhat 
thick,  opake,  pinguious,  acid,  of  a  difagreeable  Smell,  and,  with  regard  to 
Spirits,  perfectly  aqueous.  When  pure  Brandy  is  diftill’d  in  this  manner,  the 
Refiduum  is  always  red,  and  of  a  roughifh  Tafte,  which  Colour  and  Tafte 
arife  chiefly  from  the  wooden  Casks  in  which  fuch  forts  of  Liquors  are  kept,, 
from  which  they  extract  the  oily  and  refinous  part  *,  for  when  they  are  firft  diftill’d 
they  have  neither  that  Colour  nor  Tafte,  but  acquire  them  by  Handing  in  thefe. 
Veliels,  and  get  rid  of  them  again  by  Redtification* 

USE. 

1.  TTENCE  then  we  fee  the  method  by  which  th  fe  Spirits  may  be  fo  de- 

El  purated  as  to  be  obtain’d  at  laft  almoit  pure  and  alone*,  for  the  oftenei* 
they  are  redhfied  in  this  manner,  the  more  Ample  they  conltandy  are,  depoficing 
in  every  diftillation  a  watery,  acidifh  Phlegm  :  By  this  means,  however,  tho*  you 
have  them  gradually  purer  and  purer,  yet  they  will  always  retain  fome  Warer„ 

2*  We 
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2.  We  hence  too  learn,  that  the  Spirit  of  Wine,  fold  commonly  in  the  Shops, 
under  the  name  of  Brandy,  confifts  of  four  parts,  intirely  diftindt  from  one 
another  :  For  it  contains,  firft,  the  pure  fermented  Spirits,  which  we  (hall  ex¬ 
hibit  to  you  by  themfelves  in  the  following  Procefs;  fecondly,  a  pure  Water, 
which  may  be  feparated  from  it  by  the  two  next  Proceffes  •,  thirdly,  a  certain 
acetofe,  fermented  Acid,  which  rifes  in  the  firft  Diftillation  of  Spirit  of  Wine, 
and  pretty  tenacioufly  remains  united  with  it,  but  which  however  may  be  accu¬ 
rately  difengag'd  from  it  by  Procefs  49  ;  and  laftly,  a  fmall  quantity  of  a  fetid- 
ifh  Oil,  which  always  difcovers  itfelf  upon  mixing  Spirit  of  Wine,  even  tho’ 
it  is  redtify’d,  with  a  dry,  fixed  Alcali,  or  upon  drawing  it  from  the  fame 
by  Diftillation.  And  hence  it  has  happen’d,  that  the  Chemifts,  not  attending 
to  this  in  their  ufe  of  common  Spirit  of  Wine,  have  been  furpriz’d  with  Phe¬ 
nomena  which  they  did  not  expedt,  and  which  were  not  fo  properly  owing  to 
the  pure  Spirit  of  Wine,  as  to  thofe  other  Bodies  that  were  mix’d  with  it. 
But  thefe  may  be  produc’d  by  other  caufes,  whereas  this  Spirit  is  the  effedt  of 
Fermentation  alone. 

3.  There  have  been  Authors  of  note  among  the  Chemifts,  who  obferving  an 
Acid  almoft  always  intermix'd  with  thefe  Spirits,  have  hence  afferted,  that  thefe 
Spirits  are  acid,  and  are  generated  from  an  Acid.  But  if  we  will  examine  this 
affair  with  proper  attention,  I  am  apt  to  think,  the  cafe  will  appear  otherwife. 
For  if  you  take  the  pureft  Spirits,  and  diftill  them  from  off  a  fixed,  alcaline  Salt, 
they  will  by  this  means  be  freed  from  every  Acid  that  we  are  acquainted  with, 
and  yet  they  will  then  be  genuine,  and  in  their  greateft  perfedtion.  I  allow  there¬ 
fore,  that  thefe  Spirits  are  not  produc'd,  except  from  Vegetables,  nay,  and 
from  thefe  only  grown  acidifh  by  Fermentation,  but  yet  I  muft  deny  that  thefe 
Spirits,  though  generated  from  an  acefcent  Matter,  are  acid  themfelves.  We  can¬ 
not  therefore  with  juftice  affert,  that  thefe  Spirits  are  acid  or  alcaline,  but  muft 
acknowledge,  that  they  are  fomewhat  of  a  particular  nature. 

4.  This  Spirit,  reduc’d  to  its  greateft  purity,  by  this  method  of  redlification, 
will  ftill  always  continue  compounded. 

PROCESS  XL  VIII. 

Alcohol  prepar'd,  from  the  fermented  Spirits  of  Procefs  45,  46,  47,  without 

the  addition  of  any  thing  elfe , 

APPARATUS. 

1.  *"Tp  AKE  any  fermented  Spirit,  particularly  one  that  isredtified,  and  with 
JL  a  gentle  Heat,  not  exceeding  a  100  Degrees,  draw  it  half  off  in  a  tall, 
narrow  Cucurbit,  and  with  the  Furnace,  defcrib’d  Vol.  I.  p.510.  The  half 
that  thus  rifes  firft,  treat  again  in  the  fame  manner  with  very  clean  Glaffes,  and 
repeat  this  till  the  Refiduum  that  is  left  in  the  Cucurbit  appears  as  ftrong  as  that 
which  is  drawn  off.  This  Spirit,  then  is  what  goes  commonly  by  the  name 
of  Alcohol  of  Wine,  and  is  look’d  upon  as  a  pure  fimple  Spirit  that  has  nothing 
heterogeneous,  no  not  fo  much  as  any  watery  Phlegm  mixed  with  it.  This  was 
the  method  made  ufe  of  by  the  ancient  Chemifts,  only  with  other  Furnaces.  See 
the  Collector  of  Chemical  Menjlruums ,  concerning  the  methods  of  preparing  the 

Spirit  us 
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Spiritus  Vim  Philofophicus.  The  more  exadt  fcrutiny,  however,  of  later  Waters 
has  difcovered,  that  there  ftill  lies  fome  Water  concealed  in  thefe  Spirits,  and 
that  hence,  Experiments  made  with  thefe,  where  Alcohol  without  any  Water 
mixed  with  it  is  neceffary,  prove  unfuccefsful.  And  befides,  this  tedious  Opera¬ 
tion  takes  up  a  great  deal  of  time,  for  which  reafon  the  induftrious  Chemifts  were 
not  at  reft  till  they  had  difcovered  fome  more  expeditious  method  of  preparing 
pure  Alcohol,  which  they  found  might  be  done  in  the  following  manner. 

2.  They  contrived  a  Furnace  in  fuch  a  manner,  that  a  pretty  large  Still  might 
be  fet  in  Water  in  a  Balneum  Maria,  and  confequently,  when  the  Water  boiled, 
could  be  affedted  only  with  a  heat  of  214  degrees.  In  this  is  put  as  much 
common  Spirit  of  Wine,  as  will  fill  the  Still  two  thirds  full.  An  Alembic  pi.  xv. 
is  then  fitted  on,  which  runs  out  into  a  tall,  upright,  narrow  Tube,  and  is 

then  turned  down  again,  and  has  its  extremity  inferted  into  the  Mouth  of  a  Worm. 
You  then  raife  your  Fire  till  you  make  the  Water  in  the  Bath  boil,  and  con- 
fequendy  the  Spirit  in  the  Still  boil  more  briskly,  by  which  means,  the  Spirit 
alone  being  able  to  rife  to  fuch  a  height,  and  through  fo  narrow  a  Tube,  will 
diftill  by  itfelf  fo  long  as  there  remains  any  of  it  in  the  Liquor.  As  foon  as 
ever,  therefore,  the  pure  Spirit  ceafesto  come  over,  the  watery  Phlegm  not  be¬ 
ing  able  to  afcend,  the  Diftillation  will  be  finifhed  :  And  thus  you  will  have,  the 
firft  time,  and  within  three  or  four  hours,  as  much  Alcohol  as  you  could  well 
procure  by  the  preceding  method  in  the  fpace  of  a  month.  No  body,  there¬ 
fore,  fhould  by  any  means  be  without  this  Apparatus ,  who  has  occafion  for  a 
pretty  deal  of  Alcohol  in  his  chemical  Operations.  Upon  a  nice  examination, 
however,  I  found,  that  even  in  this  way,  there  was  ftill  fomewhat,  tho*  a  very 
fmall  quantity  indeed,  of  Water,  intermixed  with  the  Alcohol,  which  in  Di¬ 
ftillation,  perhaps,  might  be  carried  up  by  the  Spirits.  For  this  reafon,  there¬ 
fore,  I  repeated  the  Diftillation  with  the  Alcohol  thus  prepared,  in  the  fame 
Furnace,  and  I  had  then  an  Affohol,  which  in  almoft  every  mark  appeared  pure, 
and  fimple,  tho’  yet,  thus  pur^fs  it  appear’d,  it  was  found  not  to  be  intirely  free 
from  Water.  Hence,  therefore,  I  am  induced  to  believe,  that  the  Spirit  can 
never,  by  this  method,  be  abfolutely  feparated  from  the  Water,  tho’  at  the 
fame  time  I  muft  acknowledge,  that  the  quantity  of  Water  that  remains  after 
this  Operation  is  but  exceeding  fmall. 

3,  On  this  account,  therefore,  I  afterwards  performed  the  Diftillation  in  the 
following  manner.  I  take  the  Alcohol  that  rifes  the  firft  time  in  the  method 
defcribed,  with  this  I  fill  a  Still  half  full,  add  half  a  pound  of  hot,  decre¬ 
pitated,  pure  Sea-Salt,  and  then  putting  on  the  Alembic,  and  making  all  very 
clofe,  let  them  continue  thus  for  the  fpace  of  twelve  hours,  in  a  Heat  fo  fmall, 
as  by  no  means  to  make  the  Alcohol  boil.  I  then  begin  the  Diftillation,  and 
the  two  firft  ounces  of  Alcohol  that  come  oft',  I  keep  by  themfelves,  for  fear 
there  fhould  be  any  watery  Vapour  in  the  Tube  of  the  Alembic,  or  the  Worm, 
which  by  thefe  firft  two  ounces  will  be  fufficiently  brought  away.  Of  the  re¬ 
maining  Alcohol,  then,  the  firft  two  thirds  I  receive  into  a  very  clean,  dry, 
glafs  Veffel,  and  keep  by  itfelf  in  a  Bottle  as  nicely  ftopt  as  poffible  ;  and  af¬ 
terwards  I  drawoff  the  other  third,  and  keep  that  by  itfelf  likewife.  The  Salt  then 
will  remain  in  the  Still  wetted  with  the  Water,  which  it  attracted  out  of  the 
Alcohol,  and  retained  fo  tenacioufly,  that  tho’  it  was  acted  upon  by  the  Heat 
of  boiling  Water,  it  would  not  part  with  it,  and  fuffer  it  to  rife  with  the  AJ- 
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cohol.  Nor  does  the  Salt,  prepared  in  this  manner,  make  any  alteration  in  the 
Alcohol,  by  mixing  itfelf  with  it ;  for  it  is  decrepitated,  and  put  in  hot.  By 
this  method,  then,  I  have  been  able  in  a  very  fhort  time,  to  prepare  thepureft 
Alcohol  for  any  chemical  purpofes. 


USE. 

1.  A  LCOHOL  brought  to  this  degree  of  perfection,  is  the  next  lighted;  Fluid 
to  Air  •,  perfectly  tranfparent ;  very  thin  ;  exceeding  fimple  ;  totally  in¬ 
flammable,  without  producing  any  Smoke,  leaving  any  Faces,  or  diffufing  any 
difagreeable  Smell  whilft  it  is  burning;  exceeding  volatile,  without  any  Refiduum 
left  behind;  abfolutely  immutable  in  Diftillation  ;  greatly  expanfible  by  Heat; 
very  eafily  difpofed  to  Ebullition,  if  expofed  to  the  Fire ;  of  a  very  pleafant 
Smell  ;  and  of  a  particular  gratef  ul  Tafte.  All  the  Humours  of  the  human 
Body,  that  we  are  acquainted  with,  it  coagulates  in  an  inffant,  except  only  the 
pure  Water,  and  Urine,  whilft  it  hardens  all  the  firmer  parts,  and  thus  pre¬ 
serves  both  from  putrefailion,  or  fpontaneous  diffolution  :  Bodies  of  Inferfts, 
Fifh,  Birds,  and  other  Animals  that  are  put  into  it,  it  fecures  from  corruption, 
or  alteration,  for  ages,  if  it  is  clofely  ftopt  up  :  With  Water,  Vinegar,  any 
Acid  Liquors,  Oils,  and  pure  alcaline  Salts,  both  fix’d  and  volatile,  it  fuf- 
fers  itfelf  to  be  mix’d,  and  that  nearly  with  an  equable  Mixture:  And  laftly,, 
it  diflolves  gummy  and  refinousSubftances.  Hence,  therefore,  it  appears,  that 
there  is  no  Liquor  produced,  either  by  Nature,  or  the  Chemical  Art,  that 
is  capable  of  being  united  with  more  Bodies  than  Alcohol  is.  But  in  a  parti¬ 
cular  manner  it  proves  an  excellent  Vehicle  for  the  Spirilus  Rettor  of  Vegeta¬ 
bles,  which  by  a  union  with  it,  may  be  conveniently  extracted  from  its  proper 
Body,  and  retain’d  and  applied  to  medicinal  and  other  ufes.  Thofe  great  Mailers 
ofChemiftry,  who  were  diftinguifhed  by  the  Title  of  Adepts,  arefuppofed,  in 
their  defcription  of  the  preparation  of  this  perfect  Alcohol,  to  have  fhadowed 
out  the  preparation  of  the  Philofopher’s  Stone:  But  it  is  certain,  that  Alcohol 
owes  its  origin  to  Fermentation  alone,  nor  can  be  prepared  in  any  other  way: 
whatever. 

2.  In  the  human  Body,  by  its  Smell,  Tafte,  and  Vapour,  it  wonderfully 
quickens,  gratefully  affeits,  and  invigorates  the  animal,  natural,  and  vital 
Spirits,  Nerves  and  Brain:  Hence  it  exhilarates  the  Mind  and  Senfes,  makes 
a  Perfon  brisk  and  agil,  and  proceeding  through  various  degrees,  at  length 
caufes  drunkennefs,  which  as  it  here  comes  on  very  fuddenly,  folikewifeit  goes 
off  in  the  fame  manner.  The  Blood,  its  Serum,  and  other  thin  Juices  it  coagulates 
immediately,  and  hence  being  drank  imprudently,  it  is  laid  to  have  killed  Per- 
Tons  in  an  inftant.  If  it  is  applied  externally,  it  dries,  corroborates  the  Veffels, 
and  coagulates  the  Fluids  in  thofe  Veffels  into  which  it  is  able  to  penetrate. 
The  extremities  of  the  Nerves  that  it  comes  at,  it  inftantly  dries,  contrails, 
and  deprives  of  all  Senfe  and  Motion.  Hence  it  appears,  how  imprudently, 
nay,  and  often  how  unhappily  Alcohol,  either  pure  or  impregnated  with  aro¬ 
matic  Spirits,  Camphire,  or  the  like,  is  made  ufe  of  as  a  Fomentation  in  chi- 
rurgical  cafes,  and  ordered  to  be  heated  and  well  rubb’d  in.  I  would  advife 
you  therefore  to  be  cautious  upon  this  head,  for  inftead  of  a  pretended  vivifi- 
cacion,  calefailion,  reftoration  of  agility,  refoluiion,  and  dilfipution,  you  will 
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obtain  no  other  effects  than  what  I  juft  now  afcrib’d  to  thefe  Spirits.  In  Wounds 
too,  Ulcers,  and  other  open  Maladies,  pure  Alcohol  performs  the  very  fame 
thing,  viz.  coagulates,  and  dries  and  burns  the  Nerves.  Its  true  indeed,  iteafes 
the  Nerves  of  all  fenfe  of  pain  ;  but  then  at  the  fame  time  it  deftroys  all  their  ufe. 
And  it  has  the  fame  efrecft  when  it  aflwages  thofe  that  are  prick’d,  or  half  torn 
afunder.  It  at  once  flops  bleeding  by  contrafling  the  Veftels,  and  coagulating 
the  Blood  it  is  apply’d  to,  but  with  the  concomitant  circumftances  juft  men¬ 
tioned.  Hence,  therefore,  it  is  often  a  very  fpeedy  and  excellent  remedy  in 
thefe  cafes,  tho*  always  attended  with  fome  inconveniences. 

3.  From  what  has  been  faid  then,  we  learn  what  effefl  pure  Alcohol  has  up¬ 
on  animal  or  vegetable  Subftances  that  are  put  into  it  :  For  if  there  is  any 
thing  oily  in  thefe  that  the  Alcohol  can  get  at,  it  diftolves  it,  and  extracts  it 
out  of  them,  and  hence  thefe  afterwards  become  contracted  and  wrinkled.  In 
this  manner,  the  preparations  of  the  parts  of  Animals  have  often  been  obferv’d 
to  be  chang’d  :  And  aromatic  Flowers,  Leaves,  and  Fruits,  are  affeCted  in  the 
fame  manner.  If  little  Birds,  or  other  fmall  Animals  covered  with  hard  Scales, 
are  immerfed  in  hot  Alcohol,  they  are  beautifully  preferved,  as  this  contraction, 
tho’  it  does  actually  happen,  yet  on  account  of  their  Feathers  and  Scales  does 
not  in  thefe  appear  fo  evident.  And  if  after  thefe  have  been  macerated  for 
fome  time  in  the  pureft  Alcohol,  till  they  are  thoroughly  penetrated  by  it,  they 
are  then  taken  out,  dried  in  an  Oven  not  too  hot,  put  intoglals  Veftels,  and  in- 
tirely  kept  from  any  communication  with  the  external  Air,  they  may  be  kept 
in  their  proper  form  for  ages,  to  the  very  great  advantage  both  of  Natural  and 
Pharmacal  Hiftory,  as  by  this  means  they  may  be  tranfmitted  fafe  to  pofterity, 
whereas  deferiptions  are  frequently  defective. 

4.  As  there  are  a  great  number  of  inftances,  and  thofe  of  confequence  too, 
where  both  the  Chemifts  and  other  Artificers  have  occafion  for  the  mod  pure 
and  perfeCt  Alcohol,  the  leaft  admixture  of  any  heterogeneous  Matter  imme¬ 
diately  rendering  the  Operation  unfuccefsful  •,  hence  it  is  abfolutely  necefiary 
we  fhould  have  fome  marks  by  which  we  may  be  able  to  diftinguilh,  whether 
our  Alcohol  is  pure  or  no  :  The  chief  of  thefe  then,  I  (hall  now  lay  before  you, 
and  they  are  as  follow  :  i.  If  the  Alcohol  contains  any  Oil  diflolv’d  in  it,  and 
fo  equably  diftributed  through  it,  that  it  is  no  ways  perceptible,  then  upon  the 
pouring  of  Water  into  it,  the  Mixture  will  grow  white,  and  the  Oil  will  fepa- 
rate  from  the  pure  Alcohol.  2.  If  any  thing  of  an  Acid  lies  concealed  in  Al¬ 
cohol,  a  little  of  it  mixed  with  the  alcaline  Spirit  of  Sal-Ammoniac,  will  caule 
an  Effervefcence,  and  thus  difeover  the  prefence  of  the  Acid  ;  for  otherwife 
there  would  be  only  a  fimple  Coagulum.  3.  If  there  is  an  alcaline  Salt  in  it, 
this  will  appear  too  by  the  Effervefcence  excited  on  pouring  in  an  Acid  :  And 
as  for  other  Salts,  they  are  feldom  found  in  it.  4.  But  it  is  a  matter  of  greater 
difficulty  to  find  out  whether  there  isany^Water  intermix’d  with  it  ;  and  there¬ 
fore  the  Chemifts  have  contrived  certain  methods,  by  which  this  may  be  ex¬ 
amined  likewife.  In  the  firft  place  then,  they  imagined,  that  after  having 
gone  through  the  tedious  labour  of  the  repeated  Diftillation  above-mentioned, 
they  might  be  fatisfy’d  that  they  were  in  pofleffion  of  pure  fimple  Spirits,  with¬ 
out  the  admixture  of  any  watery  Phlegm  j  but  as  I  took  notice  to  you  before, 

I  have  never  been  able  in  this  manner  to  procure  pure  Alcohol,  but  it  would 
to  the  laft  retain  fomething  of  Water.  Secondly,  they  put  fome  Alcohol  into 
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a  clean,  dry  Spoon,  and  heating  it,  fet  it  on  fire  in  a  place  where  there  was  not 
the  leaft  Wind,  and  if  after  the  Alcohol  was  burnt  out,  there  was  no  Water 
at  all  remaining  in  the  Spoon,  they  at  once  pronounced  it  pure  Alcohol.  Some 
Perfons  however  who  were  more  curious  by  other  Experiments,  which  we  fhall 
mention  by  and  by,  difcovered,  that  by  the  aCtion  of  the  Flame,  the  Water  that 
lay  concealed  in  the  Alcohol  might  be  difperfed  into  the  Air,  and  confequently, 
that  no  Water  remaining  in  the  Spoon  after  the  confumption  of  the  Alcohol, 
was  no  certain  proof,  that  there  was  none  contained  in  it  before  it  was  fet  on  fire. 
In  the  third  place,  therefore,  they  took  fome  of  the  bed  Gun-powder,  and  dry¬ 
ing  it  very  well,  put  a  little  of  it  into  a  dry  Spoon,  and  pour’d  fome  Alcohol 
upon  it,  and  then  heating  the  Alcohol,  fet  it  on  fire,  by  applying  a  Flame  to 
its  Surface.  They  then  let  it  burn  away  in  a  quiet  place,  and  if  the  Gun¬ 
powder  fired  when  the  Flame  was  juft  going  out,  they  concluded  certainly  that 
the  Alcohol  was  pure:  But  againft  this  Experiment  there  lies  the  very  fame 
Objection  as  againft  the  former.  Thefe  two  laft  Methods,  therefore,  when 
they  fucceed,  demonftrate,  that  the' Alcohol,  with  refpeCt  to  Water,  is  very  pure, 
but  not  that  it  is  abfolutely  fo.  In  the  fourth  and  laft  place,  therefore,  there 
has  been  another  way  difcovered,  by  which  it  may  be  certainly  known  whether 
Alcohol  contains  any  Water  at  all  in  it,  and  that  is  this.  Take  a  chemical 
Vial,  with  a  long  narrow  Neck,  the  Bulb  of  which  will  hold  four,  or  fix 
ounces  of  Alcohol.  Fill  this  two  thirds  full  with  the  Alcohol  you  want  to 
examine,  into  which  throw  a  drachm  of  pure,  dry  Salt  of  Tartar,  coming  very 
hot  out  of  the  Fire,  and  then  fhake  them  well  together,  and  fet  them  upon  the 
Fire  till  the  Alcohol  is  almoft  ready  to  boil.  Ifthen,  after  they  are  thus  lhaken 
and  heated,  the  Salt  of  Tartar  remains  perfectly  dry,  without  the  leaft  fign  of 
moifture,  we  are  fure  that  there  is  no  Water  at  all  in  this  Alcohol.  Jf  any 
Perfon  will  ftill  contend  that  there  is  Water  in  it,  upon  the  foot  of  that  Ex¬ 
periment,  that  Water  may  be  collected  from  its  Flame  whilft  it  is  burning,  of 
this  I  treated  fufficiently,  Vol.  I.  p.  188,  189,  which  therefore,  if  you  pleafe, 
you  may  have  recourfe  to.  By  this  method,  now,  I  have  been  able  to  difcover 
Water  in  Alcohol,  that  by  the  others  appeared  perfectly  free  from  it:  For  I 
took  fome  Alcohol,  which  burnt  intirely  away,  and  fet  fire  to  Gun-powder, 
and  upon  putting  fuch  an  alcaline  Salt  into  it,  I  perceived  by  the  Moifture  it  acquir’d, 
that  there  was  ftill  fome  Water  in  it:  And  again,  I  took  fome  Alcohol  in  which 
there  was  a  fixed  Alcali  that  had  remained  dry  for  a  long  time,  and  was  fo  when 
I  made  the  Experiment,  and  gently  mixed  a  few  drops  of  Water  with  it,  and 
tho’  the  Salt  had  continued  dry  folong,  it  foon  after  grew  moift  from  this  fmall 
quantity  of  Water,  and  appeared  in  oily  ftreaks  running  down  the  Sides  of  the 
Glafs.  Thus,  therefore,  the  true  nature  of  Alcohol  is  fufficiently  determined 
by  its  individual  Properties*,  efpecially  if  to  what  has  been,  you  add  this  Qb- 
fervation,  that  fuch  an  Alcohol  does  not  appear  whilft  it  diftills  through  the 
Alembic  :  For  it  neither  forms  dewy  &rops  like  Water,  nor  runs  down  in  Stria 
like  ftrong  Spirit  of  Wine,  but  is  quite  invifible  *,  which  property  of  it,  as  evi¬ 
dently  appears  by  their  Writings,  was  known  to  the  ancient  Chemifts.  This 
then  is  the  ultimate  effeCt  of  Fermentation,  as  it  is  fcarce  pofiible  to  carry  this 
Alcohol  to  any  greater  perfection,  or  indeed,  to  induce  upon  it  any  alteration.! 
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PROCESS  XL1X. 

A  Preparation  of  Alcohol  with  Alcali  s . 

A  P  P  A  R  A  T  U  S. 

1.  \  S  one  often  wants  a  large  quantity  of  pure  Alcohol  out  of  hand,  and 
perhaps  ha’n’t  by  one  a  chemical  Apparatus  ready  for  preparing  it,  the 
following  method  which  I  am  going  to  propofe  to  you,  will  anfwer  the  pur- 
pofe  very  well,  provided  it  would  be  no  ways  inconfiftent  with  the  ufe  you 
want  it  for,  that  there  fhould  be  a  fmall  nutter  of  a  fixed  Alcali  mixed  with  it. 
In  this  clean  glafs  Cucurbit,  then,  I  have  fome  common  Spirit  of  Wine,  into 
which  I  pour  a  third  part  of  its  weight,  of  pure  dry  Pot-afhes,  which  prefently 
fall  to  the  bottom.  I  (hake  the  Vefiel  then,  and  you  perceive  the  Salt  imme¬ 
diately  grows  moift,  and  begins  to  diflolve  at  the  bottom,  whilft  a  thin  red 
Liquor  fwims  at  top.  And  the  more  I  fhake  them,  the  more  the  lower  part 
melts,  and  the  upper  feparates  from  it  ;  nor  is  it  ever  pofiible  to  make  them 
mix  thoroughly  together,  but  as  foon  as  ever  they  come  to  ftand  ftill,  they 
immediately  colled:  themfelves  into  two  perfedly  diftind  Strata .  And  here 
the  ftronger  the  Spirit  of  Wine  is,  the  greater  will  be  the  quantity  of  the  up¬ 
per  Liquor  ;  and  the  contrary. 

2.  Let  the  Vefiel  fiand  quiet  for  fome  time,  that  the  Liquors  may  become 
intirely  feparated,  and  then  by  a  gentle  inclination  of  the  Glafs,  pour  off  the 
upper  Liquor  into  another  dry  Cucurbit,  taking  as  much  care  as  you  can,  thac 
none  of  the  lower  goes  in  along  with  it.  At  the  fame  time  let  there  be  ready  in 
the  Fire  a  very  dry,  fix’d,  alcaline  Salt,  which  mull  be  put  hot  into  the  Spirit 
thus  deprived  of  fome  of  its  Water,  and  then  the  Glafs  muft  be  ftopt,  and 
Ihook  about  for  a  confiderable  time  ;  upon  which  you  perceive  the  dry  Salt  ac¬ 
quires  fome  farther  Moiflure.  I  proceed  then  to  fhake  them  together,  till  I  ob- 
ferve  that  no  more  of  the  Salt  will  be  difiolved,  but  that  there  fwims  at  top  x 
red  limpid  Liquor  which  will  be  fo  much  the  purer,  as  the  alcaline  Salt  was 
drier  and  hotter,  and  was  longer  fhook  about  with  the  Liquor.  This  being 
done,  I  pour  off  the  Liquor  into  a  tall  dry  Bolthead,  and  throw  into  it  a  little 
more  alcaline  Salt  that  is  exceeding  dry,  pure,  and  hot,  and  fet  them  in  100 
degrees  of  Heat,  fhaking  them  about  very  frequently,  and  if  the  Salt  don’t 
then  grow  at  all  moift,  the  Alcohol  will  be  perfedly  freed  from  its  Water,  but 
then  it  will  have  a  red  Colour,  a  Tafte  not  fimple,  and  a  fomewhat  difagreeable 
Smell,  and  by  its  Effervefcence  with  Acids,  and  its  lixivious  Tafte,  will  evi¬ 
dently  difeover  the  prefence  of  a  latent  Alcali.  And  here  we  take  notice,  that, 
in  this  Operation,  there  always  appears  a  pinguious  Oil,  which  feparates  itfelf 
from  the  Spirit  of  Wine,  or  the  Pot- Allies,  or  perhaps  from  both,  and  has  a. 
fetid  Smell.  The  fixed  Alcali  too,  here  made  ufe  of,  by  ablorbing  and  uniting 
with  itfelf  the  Acid  which  was  in  the  Spirit  of  Wine,  is  altered  in  its  nature, 
and  at  laft  becomes  a  compound  Salt  and  a  pretty  volatile  one  too.  And  hence 
I  found,  that  when  this  Salt  had  been  made  ufe  of  a  good  many  times,  and  fo 
was  dried  after  every  Operation,  it  at  laft  was  almoft  of  the  nature  of  the 
Terra  Foltata  Parian ,  and  intirely  unfit  for  any  purpofe,  where  there  was  re- 
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quired  a  fixed  Alcali.  Hence  then  again  is  confirmed  what  was  advanced 
concerning  the  nature,  and  different  component  parts  of  common  Spirit  of 
Wine. 

5.  If  Alcohol,  thus  prepared,  is  diftill’d  once  in  a  Cucurbit,  with  a  gentle  Fire, 
it  becomes  fufficiently  fimple,  and  fit  lor  almoft  all  the  ufes  where  you  want  a 
pure  Alcohol.  It’s  true  indeed,  there  will  be  fomewhat  fubalcalefcent  (till 
united  with  it,  though  this  too  may  be  prevented  by  cautioufly  adding  a  few 
drops  of  Oil  of  Vitriol  before  the  Diftillation,  and  proceeding  fo  long  as  there 
is  any  effervefcence  excited,  and  no  longer ;  for  if  you  then  diftill  it,  your 
Alcohol  will  be  pure. 

4.  Hence  then  we  fee,  that  the  preparation  of  abfolutely  pure  Alcohol  is 
not  fo  eafy  as  fome  Perfons  pretend:  For  in  Diftillation  there  is  an  acidifh,  and 
a  watery  Liquid  intimately  combined  with  it,  and  if  you  add  an  Alcali  to  it, 
though  it  frees  it  from  the  former,  will  ftill  continue  clofely  united  with  it  itfelf. 
For  this  reafon  then  we  need  not  be  at  all  furpriz’d,  that  fome  very  curious  Ex¬ 
periments,  that  require  the  pureft  Alcohol,  do  fo  feldom  fucceed.  And  hence 
it  is  plain,  that  an  alcaline  Silt  will  often  properly  difpole  Alcohol  for  particu¬ 
lar  Operations,  either  as  it  frees  it  from  its  Water,  Acid,  and  Oil,  or  as  it  im¬ 
pregnates  it  with  an  alcaline  quality,  and  thus  improves  its  diffolving  power. 
We  muft  have  a  proper  regard  therefore  to  all  thefe  confiderations,  before 
we  can  pretend  to  pronounce,  concerning  its  ill,  or  good  effedt. 

5.  The  Chemift,  therefore,  when  he  has  once  produc’d  fuch  Alcohol  as  we 
have  defcrib’d,  finds  he  is  come  to  the  Limits  of  his  Art,  as  it  cannot  be  car¬ 
ried  to  any  greater  perfection,  be  refolved  into  any  more  fimple  principles,  or 
indeed  be  any  ways  altered.  Upon  a  carefull  examination,  now,  into  this  affair, 
I  here  experienc’d,  that  the  moft  limpid  Spirit  of  Wine,  depurated  by  one  com¬ 
mon  diftillation,  or,  as  it  is  called,  rectified  Spirit  of  Wine,  might,  by  the 
affufion  of  the  pureft  dry  Salt  of  Tartar,  be  divided  into  two  parts,  and 
thofe  fometimes  nearly  equal,  one  of  which  was  fimple  Water,  the  other  the 
pureft  Alcohol j  and  this  is  a  Truth  fufficiently  known:  But,  after  a  great 
number  of  Experiments,  I  cou’d  never  yet  fee,  that  fimple  Alcohol,  by  being 
mixed  with  a  pure  fixed  Alcali,  wou’d  unite  its  oily  half  with  the  alcaline 
Matter  into  the  form  of  a  balfamic  Soap,  called  the  Samech  of  Paracelfus , 
the  other  half  at  the  fame  time  feparating  itfelf  into  mere  elementary  Water. 
This,  indeed,  the  great  Helmont  afferts,  p.  58.  86  :  But  this  feparation,  as  far 
as  I  am  able  to  judge,  fucceeds  only  with  rectified  Spirit  of  Wine,  and  then 
indeed  not  as  the  followers  of  Helmont  maintain,  viz.  that  the  Sulphur  of  the 
Wine  affociates  with  the  alcaline  Salt  ;  for  in  my  Experiments  the  Water  is 
attracted  into  the  Salt  fo  long  as  there  is  any  in  Alcohol,  and  the  Alcohol  is 
repell’d,  whereas  they  fay,  that  the  Oil  of  the  Alcohol  unites  with  the  Salt, 
and  expells  the  Water.  But  in  the  eightieth  Procefs  I  fhall  have  occafion  to 
lay  before  you  fome  very  laborious  Operations  upon  this  head,  nor  is  any 
thing  more  neceffary  to  our  prefent  purpofe. 
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PROCESS  L. 

Ihe  Origin  of  Vinegar . 

A  P  P  A  R  A  TU  S. 

T.  TTAVING  rightly  underftood  the  EffeCt  of  one  Fermentation,  viz.  the* 
generation  of  Alcohol,  we  rauft  now  take  into  confideration  another  pro- 
duCtion  of  it,  and  that  is  vinegar,  which  cannot  any  ways  be  procur’d  but  by 
Fermentation,  and  that  a  double  one  too  *,  for  you  muft  firlt  make  Wine,  before 
you  can  make  Vinegar,  and  then  indeed  any  Wine  is  fit  for  this  purpofe.  For 
if  you  take  any  fort  of  Wine,  and  mix  with  it  a  large  quantity  of  its  own  Lees,, 
and  the  Flowers  that  rife  to  the  top  during  its  Fermentation,  adding  too  a 
good  deal  of  powder’d  Tartar,  together  with  the  Skins,  Stalks,  and  Twigs  of 
the  Vine,  and  the  acid,  auftere  Leaves,  that  have  a  faline,  tartareous  Matter 
in  ’em  *,  then,  if  you  xftir  thefe  well  together,  and  fet  them  in  a  warm  place, 
particularly  in  wooden  Casks  that  are  thoroughly  penetrated  with  the  Vapour  of 
Vinegar,  and  in  an  Air  that  is  full  of  acetofe  Vapours  likewife,  they  will  by  this  • 
means  undergo  a  new  Fermentation,  with  a  confiderable  production  of  Heat^- 
And  in  this  particular,  this  fecond  acetofe  Fermentation  differs  from  the  for¬ 
mer  ;  for  if  this  is  protracted  too  long,  the  Wine,  indeed,  grows  fourifh,  but- 
then  it  grows  flat,  and  never  becomes  good  Vinegar.  In  order  to  this,  there¬ 
fore,  a  particular  Management  is  required,  which  we  lhall  prefently  lay  before' 
you. 

2.  The  remote  Matter,  therefore,  of  an  acetofe  Fermentation  are  all  Vege¬ 
tables,  that  are  difpos’d  to  a  vinous  Fermentation,  provided  they  are  firft,  by 
this,  converted  into  Wine.  The  Matter  from  which  Vinegar  is  immediately 
prepar’d,  is  every  fort  of  Wine,  with  this  Circumfiance,  however,  that  the” 
ftronger  the  Wines  are,  the  fharper  generally  are  the  Vinegars  that  are  made” 
from  them,  whilft  the  fmaller  Wines  produce  a  weaker. 

3.  The  Ferments  now  by  which  this  acetofe  Fermentation  is  moft  fuccefsfully> 
aflifted,  are  particularly  thefe.. 

1.  The  acid  Faces,  or  Lees  of  an  acidifh  Wine. 

2.  Grounds  of  Vinegar  collected  in  old  casks,  efpecially  if  they  are  well  ! 
faturated  with  very  ftrong  Vinegar. 

3.  Tartar  from  an  acid  Wine,  reduc’d  to  Powder. 

4.  Vinegar  itfelf,  properly  prepar’d,  and  brought  to  its  greateft  degree  of 
Ih-arpnefs* . 

5.  Old  wooden  Casks,  which  have  laid  for  a  good  while  full  of  the  ftrongeft. 
Vinegar,  and  hence  are  thoroughly  penetrated  with  its  fharp  Acid. 

6.  The  frequent  ftirring  up  of  the  Lees  in  its  own  Wine. 

7.  The  Stalks  and  Skins  of  Cherries,  Currants,  and  Grapes,  the  Tendrels^ 
of  Wines,  and  fuch  parts  of  other  acid-auftere  Vegetables. 

8.  The  acid  Rye-Leaven  of  the  Bakers. 

9.  A  Compofiiion  of  all  the  preceding  mix’d  together,  efpecially  if  there  are  ■ 
fome  very  warm  Aromatics  added  to  the  Acids,  for  then  the  Vinegars  > 
made  with  them  are  ftrongeft. 
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4.  This  whole  Operation  was  formerly  accurately  defcrib’d  by  Glauber  in 
his  Writings  againft  Barrier ,  an  account  of  which  was  afterwards  publilh’d  by 
the  Englifh  in  their  P hilofophical  'Tranfattions ,  and  is  in  fhort  as  follows.  There 
are  two  large  oaken  Veflels  made  in  the  fhape  of  common  Casks,  in  each  of 
which,  at  the  diftance  of  a  foot  from  the  bottom,  as  they  (land  upright,  there 
is  fix’d  a  wicker  Grate.  Upon  thefe  Grates  are  laid  a  Stratum ,  of  a  moderate 
thicknefs,  of  frefh,  green  Twigs  of  Vines,  and  over  thefe,  to  chufe,  fuch  a 
quantity  of  the  Stalks  of  Grape-bunches  without  any  Grapes  on  ’em,  as  is  fuf- 
ficient  to  fill  the  Veffel  to  within  a  foot  of  the  top.  Thefe  two  Vefifels  then  be¬ 
ing  thus  prepar’d,  the  Wine  of  which  the  Vinegar  is  to  be  made  is  pour’d  into 
both  of  ’em,  but  with  this  difference,  that  one  of  ’em  is  fill’d  quite  full  the 
other  only  half  full  •,  and  then  every  day  that  which  is  half  full  is  fill’d  out  of 
the  full  one,  fo  that  each  of  them  are  half  full  one  day,  and  quite  full  the 
next.  By  this  means  then,  the  fecond  or  third  day  there  arifes  a  fermen¬ 
tative  Motion,  with  a  fenfible  heat,  in  the  Veffel  that  is  half  full,  which  every 
day  increafes  more  and  more  in  the  half  full  one,  whilft  in  that  which  is  quite 
full  the  fame  day  the  Motion  and  Heat  is  almoft  fufiocated,  and  put  a  flop  to  ; 
fo  that  hence  the  Fermentation  and  Heat  are  excited  and  deftroy’d  alternately  in 
eaeff  of  the  Veffels.  In  this  manner  they  continue  to  fill  them  one  out  of 
t’other,  till  there  appears  no  more  Heat  or  Motion,  even  in  the  half  full  one, 
which  is  then  a  fign,  that  this  acetofe  Fermentation  is  finifh’d  *,  for  which  rea- 
fon  the  Vinegar  muff  be  then  put  up  in  Casks,  and  flopp’d  clofe.  The  hotter 
now  the  place  is  where  thefe  Veffels  ftand  in  which  the  Vinegar  is  prepar’d, 
the  fooner  will  it  be  made,  which  in  France  is  compleated  in  Summer  in  about 
fifteen  days:  But  in  cold  weather,  and  a  cold  place,  the  Operation  is  longer. 
And  here  it  is  neceflary  to  obferve,  that  when  either  the  Weather,  or  the  Work- 
houfe,  is  very  hot,  it  is  often  neceflary  to  fill  and  empty  the  Veffels,  in  the  man¬ 
ner  defcrib’d,  every  twelve  hours  •,  for  otherwife  there  arifes  fuch  a  Heat  and 
Fermentation  in  the  half  full  one,  that  the  volatile  Spirits  of  the  Wine,  not  being 
yet,  fufficiently  fecured,  are  diffipated  by  the  Heat,  and  fly  off  before  they  can 
be  properly  intangled  and  fixed  into  the  acid  Spirit  of  the  Vinegar  :  And 
hence  the  Liquor,  though  it  wou’d  be  four  indeed,  would  at  the  fame  time  be  flat, 
and  by  no  means  fharp  ftrong  Vinegar.  For  this  reafon  too,  the  Veffel  that  is 
half  full  is  always  accurately  clofed  with  a  Cover  made  of  the  fame  Wood 
with  the  Veflels,  that  the  Spume  of  the  fermenting  Liquor  may  be  forced  down 
again,  and  thus  the  repell’d  Spirits  may  a<5t  longer  and  more  powerfully  upon 
the  auftere  Subftances  underneath,  and  by  the  readlion  of  them  be  better  fe- 
cur’d  from  diflipation.  But  the  full  Veffel  is  not  cover’d,  but  left  quite  open, 
that  the  Air  may  have  a  free  admiflion  to  theLiquor  to  be  changed.  This  then. 
Gentlemen,  is  that  fecond  Fermentation,  that  tends  to  the  making  of  Vinegar, 
and  terminates  there.  It  is  wrong,  therefore,  to  look  upon  this  as  a  Liquor  pre¬ 
par’d  after  the  inflammable  Spirits  of  the  firft  Fermentation  are  gone  off ; 
for  this  wou’d  be  flat  and  dead,  and  far  from  Vinegar.  On  the  contrary, 
the  more  generous,  and  the  fuller  of  Spirits  the  Wine  is  that  is  ufed  for 
this  purpofe,  the  better  will  be  the  Vinegar  ;  the  fmaller,  or  flatter  it  is,  the 
weaker.  For  this  reafon,  the  ftrongeft  Malt  Liquor,  if  it  is  treated  in  the 
fame  manner,  yields  an  exceeding  good  Vinegar,  as  the  rich  Spani/h  Wines  do 
likewile.  In  this  Operation,  now,  it  is  particularly  remarkable,  that  this  con- 
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verfion  of  Wine  into  Vinegar  is  not  brought  about  without  a  confiderable  Heat’s 
being  generated  during  the  Fermentation  ;  whereas  Mud,  whild  it  ferments  in 
the  time  of  Vintage,  fcarcely  grows  warm  ;  and  Malt-Liquor,  notwithstanding 
the  violent  Motion  that  is  excited  during  its  working,  not  at  all.  Is  Heat, 
therefore,  always  neceffary  to  the  generation  of  an  Acid?  Certainly  frumen- 
tatious,  and  other  vegetable  Subftances,  and  Milk,  in  order  to  their  growing 
four,  require  warm  Weather,  artificial  Heat,  or  that  of  the  human  Body. 
And  we  fee,  that  the  extreme  force  of  the  Fire  converts  Salt  that  is  not  acefcent, 
and  Nitre,  and  Sulphur,  which  are  not  acid,  into  the  dronged  Acids.  Think 
carefully  of  thefe  things,  Gentlemen,  and  you’ll  find,  perhaps,  that  every  thing 
mud  have  its  proper  degree  of  Heat.  But  there  is  fomething  elfe  here  that 
deferves  our  confideration,  likewife,  and  that  is,  that  whild  Wine,  by  the  me¬ 
thod  defcri'o’d,  is  converted  into  Vinegar,  this  clear  thin  Liquor  depofites  an 
incredible  quantity  of  thick,  pinguious,  oily,  and  as  it  were  foapy  Faeces,  which 
hang  about  the  fides  of  the  Vefiels,  the  Vine  Twigs,  and  the  Stalks  of  the 
Bunches.  Whence,  now,  fhou’d  this  arife?  In  the  Wine,  certainly,  there  is 
not  the  lead  fign  of  any  fuch  thing,  and  as  for  the  rough  Twigs  and  Stalks, 
there  is  nothing  one  wou’d  exped:  lefs  there,  than  a  pinguious  Oil.  And  yet 
it  is  in  this  manner  form’d  from  the  Wine  ;  for  if  it  is  wafh’d  off  it  will  be  ge¬ 
nerated  from  it  again.  And  here  we  mud  obferve,  that  it  is  necefiary  once  a 
year  to  clear  away  all  this  thick  unduous  Matter,  for  otherwife,  when  the  Wine 
was  put  into  the  Vefiels,  it  wou’d  not  be  chang’d  to  a  thin  fharp  Vinegar,  but  a 
thick,  corrupted,  pinguious  Liquor  good  for  nothing  at  all.  The  Twigs, 
therefore,  which  are  now  very  turgid  with  a  Ferment  of  the  fnarped  Vinegar, 
are  wafh’d  from  the  greafy  Matter  with  which  they  are  loaded,  and  this  is  done 
as  expeditioudy  as  pofiible,  that  the  Water  mayn’t  fetch  out  any  of  the  Acid 
with  which  they  are  impregnated.  The  Grates,  Sides,  and  Bottom  too,  of 
the  Vefiels,  in  which  the  Vinegar  is  made,  are  clean’d  with  the  fame  caution, 
and  as  foon  as  ever  the  pinguious  Impurities  are  remov’d,  the  Grates,  Twigs 
and  Stalks  are  dilpos’d  as  before,  and  are  fit  to  proceed  to  work  with  again. 
In  time,  however,  the  fame  oily  Crud  will  be  form’d  again,  and  thus  evident¬ 
ly  demondrate,  that  the  W7ine  does  actually  throw  out  an  Oil  whild  it  is 
chang’d  from  its  own  proper  nature,  to  that  of  Vinegar.  At  the  fame  time  too, 
the  acetific  Ferment  remains  in  the  Vefiels,  Grates,  and  Stalks  $  and  hence, 
when  thefe  Vefiels  have  been  us’d  a  great  while,  they  acquire  this  Power  very 
drongly,  and  with  the  Grates,  &c.  become  fpongy  Refervoirs ,  as  it  were,  of 
Vinegar.  And  ladly,  as  the  Alcohol,  which  I  mention’d  before,  prepar’d 
from  very  drong  old  Malt  Liquor,  can  icarcely  be  didinguifh’d  from  that  drawn 
from  the  riched  Wine  ;  fo  here  the  fame  Malt  Liquor,  treated  in  the  manner 
explain’d,  may  be  converted  into  Vinegar,  as  good,  pure,  and  fit  for  any  ufes, 
as  ever  was  made  from  the  bed  Wine;  nor  is  it  eafy  here  to  find  any  differ¬ 
ence  betwixt  them,  except  what  is  owing  to  the  Bitters  put  into  the  Malt 
Liquor,  to  make  it  keep,  which  give  it  another  Colour  and  Tade  from  what 
it  wou’d  have  had  if  it  had  been  prepar’d  from  the  pure  Corn  :  In  other  refpeds 
they  are  intirely  alike.  This  Operation  therefore  appears  fufficiently  evident. 

r, ;.  The  effect  therefore  of  this  fecond  Fermentation,  when  it  is  abfolutely 
finifh’d,  is  the  produdion  of  good  Vinegar.  In  order  now  to  have  a  right 
notion  of  this  affair,  let  us  confider  what  this  Vinegar  is.  Vinegar  then  is 
Vol.  II.  u  an 
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an  acid,  penetrating,  fubpinguious,  volatile,  vegetable  Liquor,  produc’d  from 
Wine  in  the  manner  juft  defcrib’d,  the  firft  part  of  which  that  riles  in  diftilla- 
tion  is  truly  acid,  and  by  no  means  inflammable,  but  extinguifhes  Fire  and 
Flame,  in  the  fame  manner  that  Water  does.  Thefe  Properties  therefore,  which, 
if  rightly  attended  to,  appear  pretty  extraordinary,  accurately  diftinguifh  Vine¬ 
gar  from  Wine.  Wine  then,  by  one  Fermentation,  is  prepar’d  diredlly  from 
Vegetables  ;  Vinegar,  by  a  fecond  Fermentation,  from  Wine  that  is  already 
made.  The  volatile  part  that  firft  rifes  from  Wine  in  Dift illation,  will  take 
fire,  and  rife  into  a  bright  Flame  ;  that  from  Vinegar,  like  Water,  puts  it  out. 
Here,  therefore,  there  is  a  very  extraordinary  produ&ion  of  one  thing  from 
another  of  a  different  nature.  Some  of  the  molt  skilful  among  the  Chemifts,. 
indeed,  have  afferted  that  Vinegar  is  a  volatile  Tartar  of  Wine-,  becaufe  Tar¬ 
tar  is  the  moft  acid  part  of  Wine,  but  not  volatile;  Vinegar,  Wine  converted 
into  an  Acid,  but  a  volatile  one.  And  this  too  they  thought  ft  ill  farther  con¬ 
firmed  by  this  confideration,  that  Wine  for  the  moft  part  depofites  a  Tartar  ; 
Vinegar,  though  it  {lands  by  a  great  while,  never  any,  though  as  it  is  deprived  of 
a  great  part  of  its  Oil  in  making,  and  hence  is  rendered  fo  much  the  more  acid, 
one  wou’a  naturally  expeCl  it  fhou’d  generate  a  greater  quantity.  And  it  is  true, 
indeed,  that  what  remains  at  the  bottom  after  the  Diftillation  of  Vinegar,  feems 
to  come  near  to  the  nature  of  Tartar,  but  yet,  upon  a  nicer  Examination,  we 
find  it  fomething  very  different  from  it,  as  we  fhall  fee  in  the  following  Pro- 
cefs.  It  will  be  of  fervice  to  us,  now,  not  only  with  regard  to  the  Chemical 
Art,  but,  with  a  view  to  Medicine  and  Natural  Philofophy,  to  have  a  clear 
notion  of  the  nature  of  this  Vinegar,  which  we  fhall  endeavour  therefore  to  lay 
before  you  in  the  following  particulars. 

i.  Vinegar,  then,  is  a  Liquor,  diftinguiflh’d  by  its  proper  Marks  above- 
mentioned,  to  which  we  only  now  add,  that  it  is  a  volatile,  oily,  acid 
Salt ;  for  its  Oil,  which  lies  lurprizingly  conceal’d  under  a  lharp,  thin 
Acid,  moft  evidently  difcovers  itfelf  by  a  great  many  Experiments,  which  we 
fhall  hereafter  give  you  in  the  76th  and  173d  Proceffes.  This  Compound, 
now,  is  vaftly  beneficial  to  the  human  Body;  for  at  the  fame  time  that 
by  its  Acidity  it  refills  PutrefaClion,  which  the  animal  Humours  are  fo  in¬ 
cident  to,  and  which  is  of  fo  dangerous  a  confequence,  it  is  foften’d  by  its 
Oil,  and  render’d  lefs  acrid.  This  Liquor,  too,  is  of  fo  penetrating  a  na¬ 
ture,  that  it  foon  infinuates  itfelf  through  very  denfe  Subftances,  in  its  full 
ftrength,  and  without  any  feparation  of  its  parts,  nay,  will  make  its  way 
through  almoft  all  the  human  Body,  and  thus  being  diftributed  into  the 
chief  of  its  Veffels,  well  exert  its  proper  Powers  there,  efpecially  as  it  is 
then  aflifted  by  the  natural  Heat,  and  vital  Motion.  And  then  again  it 
very  readily  fuffers  itfelf  to  be  mix’d  with  any  of  the  animal  Fluids  that 
we  are  acquainted  with,  the  Oil  itfelf  not  excepted,  by  which  means,  and 
its  penetrating  power  together,  it  is  capable  of  producing  many  beautiful 
effeds  in  our  Bodies.  In  Fevers,  arifing  from  a  ftimulating  acrid  Bile,  an 
alcalefcent  Salt,  any  thing  putrid  generated  in  the  Body,  or  the  veno¬ 
mous  bite  of  an  Animal,  it  has  an  excellent  cooling  Power,  and  at  the 
fame  time  affwages  the  Drought  that  accompanies  ’em.  And  hence,  in 
thefe  cafes,  we  have  nothing  cxtoll’d  more  by  Diofcorides  and  Hippocrates , 
than  Oxycrate,  or  Vinegar  and  Water,  efpecially  when  render’d  milder 
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by  an  addition  of  Honey.  In  external  Maladies,  as  Erifypelas’s,  Phleg¬ 
mons,  and  putrid  Ulcers,  the  Surgeons  find  nothing  of  greater  fervice. 
In  virulent  Bites,  there  is  not  any  thing  more  efficacious  than  Oxycrate,  as 
appeared  evidently  in  the  Bite  of  a  mad  Dog.  And  as  to  making  Perfons 
fuddled,  it  is  in  its  nature  fo  diflant  from  that,  that  whereas  fermented  Spi¬ 
rit  of  Wine  is  the  only  thing  that  promotes  it,  Spirit  of  Vinegar  proves  a 
remedy  for  Drunkennefs  where  it  is  excited,  nay,  tho’  a  Man  is  quite 
drowned  in  Sleep  from  the  abufe  of  fpiritous  Liquors,  he  may  be  roufed 
by  giving  him  Vinegar.  Hence,  in  ftimulating  the  Nerves,  and  quicken¬ 
ing  the  Spirits,  there’s  fcarcely  any  thing  of  greater  fervice.  In  weak, 
languid,  drowfy,  and  lethargic  Perfons,  and  thofe  afflidted  with  Syncopes 
and  Vomitings,  after  having  tried  the  mod  artful  chemical  productions 
in  vain,  I  have  given  relief  by  applying  Vinegar  to  the  Nole  and  Mouth, 
or  adminiftring  it  inwardly.  Nay  farther,  which  hardly  any  body  wou’d 
be  ready  to  believe,  but  thofe  that  have  experienced  it,  in  Convulfive, 
Hypochondriacal,  and  Hyfterical  Cafes  I  have  often  known  it  do  good  like- 
wife.  Juftly,  therefore,  did  Hippocrates  and  Galen  recommend  its  ufe  to 
Hypochondriacs.  In  a  true  Putrefaction  too,  and  deadly  Corruption  of  the 
Humours,  and  in  preventing  the  fpreading  of  a  Gangrene,  I  fpeak  experimen¬ 
tally,  it  has  fcarce  its  equal.  But  what  need  is  there  of  many  Arguments  to 
thispurpofe?  In  the  extreme  Heat  of  Autumn,  when  every  thing  runs  pre- 
fently  into  a  putrid  Sanies ,  are  not  Fleffi  and  Blood  kept  from  Cor¬ 
ruption  by  fprinkling  them  plentifully  with  Vinegar?  But,  with  proper 
refpedt  to  thofe  Gentlemen  who  are  of  another  opinion,  I  affert  farther, 
that  Vinegar  has  an  attenuating  Power  likewife:  For  if  it  is  mix’d  warm 
with  the  Blood,  or  its  Serum ,  it  does  not  coagulate  them,  nor  by  its  ad¬ 
mixture  generate  any  Polypus’s,  but  on  the  contrary,  dilutes  them,  and 
kindly  refolves  them  when  they  are  coagulated.  In  acute  Fevers,  therefore, 
in  malignant  burning  Fevers,  in  the  Plague,  the  Small-pox,  Meades,  and 
the  like  Diftempers,  Vinegar  is  an  excellent  Medicine,  where  volatile  al- 
caline  Salts  are  ufed  with  fuch  unhappy  fuccefs ;  for  by  their  ftimulating 
Acrimony  they  increafe  the  Velocity,  and  of  confequence  the  Denfity  of 
the  Blood,  which  depends  upon  it.  Confident  with  this,  certainly,  was 
the  pradtice  of  the  famous  Francifcus  de  le  Boe  Sylvius ,  who,  if  not  the 
Author,  was  at  leaft  a  vaft  admirer  of  the  Sal  Volatile  Oleofum  *,  for  by 
the  help  of  what  Prophyladtic  did  he  vifit  his  Patients  in  the  Plague, 
without  any  inconvenience?  Why  by  only  drinking  an  ounce  or  two  of 
Vinegar :  Nay,  he  tells  us,  that  happening  once  to  omit  it,  he  prefenly 
differed  for  his  negligence  by  a  Pain  in  his  Head.  And  laftly,  to  conclude, 
a  more  certain  and  efficacious  Sudorific  we  are  not  acquainted  with  ;  for 
Vinegar,  either  diluted,  or  alone,  will  procure  a  plentiful  Sweat,  in  the 
Plague,  and  other  malignant  Difeafes,  where  other  things  feldom  prove 
fuccefsful. 

.  The  Generation,  now,  of  this  Vinegar  feems  to  depend  upon  the  Com¬ 
bination  of  the  inflammable  Spirit,  produced  by  the  firft  Fermentation, 
with  an  Acid  fomewhat  more  fixed,  which  lay  concealed  in  the  Wine; 
for  that  thefe  inflammable  Spirits  are  not  loft,  or  periffi,  we  have  made 
appear  already.  May  therefore  thefe  Spirits,  by  the  fecond  Fermentation 
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be  united  with  the  effential  Salt  of  the  Wine,  or  the  Tartar?  This  I  leave 
to  your  mature  examination,  only  adding,  that  it  does  feem  here  as  if  the 
Spirit  of  Wine  was  altered  in  its  nature,  and  fo  put  on  that  of  Vinegar. 
And  if  this  is  the  cafe,  this,  may  be,  is  the  only  way  commonly  known, 
in  which  the  Matter  of  Alcohol  is  actually  changed  into  fomething  elfe. 

3.  Perhaps  the  moft  beautifully  eflential  Salt  of  Wine  is  the  Tartar  that  is  ge¬ 
nerated  from  it ;  but  this  is  all  confumed  in  the  making  of  Vinegar,  tho* 
there  is  nothing  at  the  fame  time  feparated  from  it,  but  a  thick  oily  Mat¬ 
ter :  For  if  you  take  the  fined  newRhenifh  Wine,  and  put  it  into  a  clean 
Pipe,  it  will  produce  a  great  quantity  of  excellent  Tartar  ;  but  if  after  it 
is  made  into  Vinegar,  by  the  Method  defcribcd,  it  (lands  ever  fo  long,  it 
will  generate  none  *,  and  yet,  as  I  took  notice  before,  there  is  nothing  de- 
poflted  or  formed,  during  the  fecond  Fermentation,  that  at  all  refembles 
Tartar,  but  only  a  pinguious  tenacious  Matter,  that  is  as  different  from  it 
as  poflible. 

4.  In  the  Diftillation  of  Wine,  the  Spirit  produced  by  one  Fermentation, 
comes  off  before  the  Water  •,  but  in  old  Vinegar  prepared  by  two,  the  wa¬ 
tery  part  rifes  firft,  and  when  this  is  drawn  off,  there  follows  an  acid  Spi¬ 
rit,  which  is  always  the  ftronger  and  more  acid,  the  lower  you  draw  it. 
Hence  then  we  fee,  that  the  firft  Fermentation  renders  its  proper  produc¬ 
tion  volatile  ;  the  fecond  rather  makes  what  that  generates,  more  fixed. 
If  we  attend  carefully,  therefore,  to  the  A&ion  of  Fermentation,  it  cer¬ 
tainly  appears  very  furprifing  :  For  from  fweet  Muft  it  produces  an  acidifh 
Wine  j  from  a  Matter  in  which  there  was  no  Alcohol  before,  it  generates 
Alcohol  *,  and  again,  from  a  fweet  Wine  forms  an  Acid  ;  and  from  the 
Matter  of  Alcohol,  gives  us  fomewhatas  different  from  Alcohol,  as  poflible. 

5.  The  helps  to  this  iecond  acetofe  Fermentation,  are 

1.  A  confiderable  degree  of  Heat. 

2.  The  free  accefs  and  admixture  of  the  Air. 

3.  The  ftirring  the  Liquors  about,  and  mixing  them  together  in  the  open 
Air. 

4.  The  addition  of  fame  very  warm  Aromatic  during  the  Fermentation. 

6.  The  Impediments  to  this  Fermentation,  are  every  thing  that  I  mentioned 
to  you  before,  in  our  account  of  the  firft  Fermentation,  under  this  Title, 
except  that  ftirring  the  Liquor  about  is  here  of  fervice,  whereas  in  the 
other  it  does  harm. 

Thus  then.  Gentlemen,  I  have  laid  before  you  the  whole  Hiftory  of  Fer¬ 
mentation,  both  vinous,  and  acetofe. 

PROCESS  LI. 

The  \ Diftillalion  of  Vnegar ,  into  an  acid  Water ,  an  acid  Spirit ,  an  Extract , 

a  Sapa,  Tartar ,  and  Oil. 

APPARATUS. 

1 .  'TPAKE  fome  old  Vinegar,  .made  from  the  bed  Wine,  fill  a  tall  glafs  Cucurbit 

-a*  three  quarters  full  with  it,  and  with  a  gentle  Fire  draw  off  one  quarter. 
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This  then  will  be  light,  and  limpid,  will  be  difperfed  all  over  the  Alembic  in 
form  of  dewy  Drops,  and  will  run  down  like  Water,  not  in  Stria  like  Spirits ; 
the  Tafte  of  it  too  will  be  acidifh ;  and  if  it  is  thrown  upon  Flame,  it  will  ex- 
tinguifh  it  in  the  fame  manner  as  Water  does.  If  this  Water  is  diftill’d  again  to 
one  half  in  a  clean  Cucurbit,  the  part  that  comes  off  firft  confifts  chiefly  of  Wa¬ 
ter,  and  is  of  excellent  lervice,  where  one  wants  a  very  mild  Acid.  In  this  the 
Writings  of  all  the  Chemifts  have  agreed.  Vigani ,  however,  has  taken  the  liberty 
to  affert,  that  the  Liquor  that  firft  rifes  in  the  Diftillation  of  Vinegar,  is  inflam¬ 
mable,  and  will  burn  if  it  is  thrown  upon  Fire.  To  put  an  end  therefore  to 
this  difpute.  I’ll  relate  to  you,  what,  upon  examination,  I  have  found  to  be 
the  cafe.  I  took  twenty  Pints  of  Vinegar,  which  was  made  in  France ,  and 
thence  brought  here  immediately,  and  had  not  yet  acquired  a  very  four  Tafte, 
and  putting  it  as  it  was  into  a  very  large  glafs  Retort,  with  a  great  deal  of 
patience,  IdiftilPd  it  with  a  gentle  Heat,  upon  which  there  rofe  a  Vapour  into 
the  Receiver,  which  when  it  came  to  be  cool,  form’d  oily  ftreaks  upon  it,  juft 
fuchas  one  fees  in  the  Diftillation  of  Wine.  I  was  furpriz’d,  I  confefs,  at  this, 
and  therefore  proceeded  in  the  fame  gentle  manner,  till  thefe  S trice  were  fucceed- 
ed  by  fome  dewy  Vapours  difperfed  about  in  the  fame  manner  as  happens  in 
the  Diftillation  of  Water  and  Vinegar.  I  prefently  then  remov’d  what  came  off 
firft,  which  had  a  Tafte  like  common  Spirit  of  Wine  diluted  with  a  weak  Vi¬ 
negar,  and  if  it  was  thrown  upon  a  bright  Flame,  burnt  like  Spirit  of  Wine. 
When  the  fame  Vinegar,  however,  was  better  than  a  year  old,  and  had  been 
kept  all  the  time  in  a  Veffel  nicely  ftopt,  upon  performing  the  fame  Operati¬ 
on  the  fuccefs  was  different,  for  then  what  came  off  firft  was  not  an  inflamma¬ 
ble  Spirit,  but  a  mere  watery  Vapour  of  Vinegar.  Hence,  therefore,  I  learnt, 
that  the  inflammable  Spirits  are  by  time  intimately  fix’d  into  the  Acid 
of  the  Vinegar ;  that  hence  the  Tafte  of  new  Vinegar  ftill  continues  vinous, 
but  gradually  grows  fharper,  and  fourer;  that  then  all  the  firft  inflammable 
Spirits  are  chang’d,  and  none  but  Acid  ones  remain  ;  that  fomewhat  therefore 
truly  inflammable,  is  by  this  means  converted  into  Vinegar,  which  is  not  in¬ 
flammable  afterwards;  and  that  for  thefe reafons,  what  the  Chemifts  have  aflert- 
ed  is  true,  tho’  Vigani’’ s  Opinion  muft  be  allow’d  fo  likewife,  if  you  underftand 
it  of  new  Vinegar. 

2.  I  then  increafed  my  Fire  a  little,  in  order  to  diftill  the  remainder  of  the  old 
Vinegar,  which  was  three  quarters  of  the  whole,  and  kept  it  up  in  this  degree, 
till  I  had  drawn  off  two  thirds  of  this  Refiduum ,  fo  that  now  there  was  only 
one  pint  left  in  the  Retort,  of  four  I  made  ufe  of  at  firft.  This  Liquor  then 
appeared  in  drops  like  Dew,  was  of  a  much  acider  Tafte  than  the  for¬ 
mer,  nor  of  a  difagreeable  Smell,  but  fomewhat  fub-empyreumatical.  It  was 
heavier  too  than  the  former,  for  being  mixed  with  it,  it  fubfided  to  the  bottom. 
This  may  properly  be  called  diftill’d  Vinegar. 

3.  If  the  remaining  quarter  is  diftill’d  with  a  ftill  ftronger  Fire  out  of  a  glafs 
Retort  into  a  Receiver  not  too  cold,  there  will  come  over  a  very  limpid  Li¬ 
quor,  exceeding  acid,  and  fo  penetrating,  that  it  will  infinuate  itfelf  through 
the  Lute.  This  will  fcarcely  rife,  except  it  is  urged  with  a  great  degree  of 
Fire,  and  then  will  heat  the  Receiver  fo  much,  as  to  make  it  eafily  fly.  Even 
here,  however,  there  is  no  appearance  of  Streaks,  and  if  this  Liquor  is  thrown 
upon  Fire,  it  puts  it  out.  Proceed  then  till  there  remains  only  a  twentieth  parr. 
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or  lefs  of  the  Vinegar  firft  made  ufeof.  Thislaft  Liquor  will  have  an  empyreu- 
matical  Smell. 

4.  This  being  done,  there  will  be  left  at  the  bottom  of  the  Retort,  a  black, 
thick,  acid,  oily  Liquor,  fmelling  very  ftrong  of  an  Empyeuma ,  which  be- 
ing  urged  with  the  laft  degree  of  Fire,  will  yield  an  exceeding  acid,  heavy,  em- 
pyreumatical,  fetid  Liquor,  and  an  Oil  of  a  furprifingly  fetid  Smell,  whilft 
there  remains  a  black,  acid  caput  mortuum  in  the  Retort.  This  being  burnt  in 
an  open  Fire,  yields  a  bright  Flame,  and  produces  fome  brown  Fceces^  in  which 
there  is  a  large  quantity  of  an  acrid  alcalefcent  Salt. 

5.  Hence  then  it  appears,  that  there  does  not  remain  the  lead  appearance  of 
Alcohol  in  fo  large  a  quantity  of  Vinegar;  that  there  is  nothing  here  of  the 
nature  of  Tartar,  but  that  the  whole  rather,  a  very  fmall  part  only  excepted, 
is  become  volatile ;  and  that  Vinegar  is  abfolutely  of  a  different  nature  from 
any  other  Acids  that  we  are  at  prelent  acquainted  with. 

Thefe  things.  Gentlemen,  I  have  gone  through,  before  you  in  this  manner, 
that  you  might  get  an  infight  into  the  nature  of  Vinegar  from  its  Compofition 
and  Refolution.  This  Operation,  however,  would  be  both  too  tedious,  and 
chargeable  for  preparing  diftill’d  Vinegar  for  common  chemical  ufes.  For  this 
purpofe,  therefore,  we  take  a  copper  Still,  well  tinn’d  within,  and  fill  it  three 
parts  full  of  Vinegar,  and  then  fixing  on  a  glafs  Head,  proper  for  this  ufe, 
we  diftill  with  a  Worm,  raffing  fuch  a  Fire  as  to  make  the  Vinegar  boil.  The 
firft  quarter  part  then  that  comes  off  we  colledt  by  itfelf,  and  afterwards  draw 
off  two  quarters  more,  which  we  keep  under  the  Title  of  diftilled  Vinegar  for  Che¬ 
mical  Operations.  The  other  quarter  that  remains  in  the  Still  may  be  faved  too, 
till  by  repeated  Diftillations  you  have  got  a  fufficient  quantity  of  it,  and  then 
will  ferve  for  preparing  the  ftrongeft  diftill’d  Vinegar  for  fome  particular  ufes. 
I  have  always  however  found  it  tainted  by  corroding  the  Copper,  for  which 
reafon  it  is  dangerous  to  prefcribe  it  internally. 

USE. 

THIS  diftill’d  Vinegar,  is  a  faline,  oily  Acid,  poffefting  the  fame  vertues 
which  we  in  the  preceding  Procefs  afcribed  to  Vinegar ;  but  as  it  is  freed 
from  its  terreftrial  impurities,  it  is  more  penetrating,  adtive,  and  volatile.  The 
Sapa  that  remains  in  the  Retort  after  -|-ths  is  drawn  off  by  Diftillation,  is  a 
moft  noble  antifeptic  Medicine,  ufed  either  internally  or  externally,  but  on 
account  of  its  horrible  Tafte,  muft  be  mix’d  with  a  good  deal  of  Sugar  or  Ho¬ 
ney,  as  Angelus  Sala  obferv’d  in  his  Oxyfaccbarum :  For  this  Sapa  is  a  true  de¬ 
tergent  acid  Soap,  which  becomes  continually  more  efficacious,  in  proportion, 
as  it  grows  thicker,  for  by  this  means,  it  gradually  grows  of  a  more  oily  nature. 
By  this  Experiment,  now,  we  learn,  how  wonderfully  the  diftindt  Elements  of 
Bodies  may  lie  concealed  among  one  another;  for  who  could  believe,  that  after 
Wine  was  grown  fine,  it  could  contain  fo  much  of  an  oily  Matter,  as  we  fee  it 
depofites  in  the  making  of  Vinegar  ?  Who,  from  Vinegar  fo  thin  and  lharp, 
could  expedt  a  black,  oily,  thick,  inflammable  Sapa  ?  Or  who  could  poffibly 
imagine,  that  in  the  moft  limpid  diftilled  Vinegar,  which  in  thinnefs  vies  with 
Water,  there  ffiould  be  an  invifible  pinguious  Oil,  and  that  too  in  great  quan¬ 
tity?  In  the  mean  time,  fome  of  the  niceft  Artifts  have  obferved,  that  if  the 

acid 


Pra&ice  of  the  ART.  1 51 

acid  of  diftill’d  Vinegar  is  combined  with  Powder  of  Lead  in  fuch  a  manner,  as 
to  produce  the  Sugar  of  Lead,  it  then  coalefces  with  that  into  a  pinguious, 
tenacious  kind  of  fweet  Sugar  ;  and  that  if  this  is  then  gently  dried,  and  diftill’d 
in  a  Retort,  it  yields  an  oily  Liquor  that  burns  like  Spirit  of  Wine.  So  that 
hence  it  feems  as  if  the  latent  fulphureous  part,  which  was  concealed  in  the  thin 
Vinegar,  difcovers  itfelf  by  this  Operation,  and  is,  as  it  were,  regenerated.  Un- 
lefs  you  would  rather  imagine,  that  a  combuftible  Oil  is  feparated  from  the  foft 
metalline  Body  of  the  Lead  by  the  Acid  of  the  Vinegar,  and  confequently  that 
the  inflammable  Liquor  drawn  off,  owes  its  origin  intirely  to  the  Metal.  This 
however,  I  confefs,  does  not  feem  probable  to  me,  infomuch  as  Lead,  when  it 
is  corroded  by  the  acid  Spirit  of  Nitre,  tho*  it  produces  a  rough  fweetifh  Vitriol 
in  Diftillation,  yet  as  far  as  I  know,  does  not  yield  fuch  inflammable  Liquids, 
as  it  does  when  it  is  corroded  by  Vinegar.  And  then  befides  upon  the  Mix¬ 
ture  of  the  pureft  Spirit  of  Wine,  with  the  molt  thoroughly  calcined  Salt  of 
Tartar,  there  is  regenerated  an  inflammable  Liquid,  as  will  evidently  appear  by 
another  Experiment  in  the  66th  Procefs.  Nothing,  however,  here,  is  more 
furpriftng,  than  that  the  exceeding  acid  Fceces  of  Vinegar  fhould  afford  an  AlcalL- 

PROCESS  LIL 

The  Rectification  oj  diftill’d  Vinegar ,  per  fe._ 
APPARATUS. 

TAKE  any  quantity  of  the  diftill’d  Vinegar  of  the  preceding  Procefs,  No. 

2.  and  with  a  gentle  Fire,  in  a  tall  Cucurbit,  draw  off  half  the  quantity.- 
The  half  that  comes  off  keep  by  itfelf,  as  do  likewife  that  which  remains  in  the 
Cucurbit.  That  which  rifes  will  be  light,  limpid,  watery,  and  lefs  acid 
whilft  that  which  remains  after  diftillation,  will  be  an  exceeding  ftrong,  fharp9 , 
diftill’d  Vinegar,  and  heavier  than  the  former. 

USE. 

THE  Re&ificatibn,  therefore,  of  Wine,  and  Vinegar,  are  effected  in  a  quite  * 
different  manner:  In  the  former,  the  firft  volatile  part  is  the  beft  ;  in  the 
latter,  that  which  is  more  fix’d,  and  is  left  behind.  Hence  Vinegar,  by  boiling, 
is  rendered  ftronger,  and  more  fharp  ;  Wine  by  being  boiled,  becomes  weak, 
thick,  turbid,  difagreeable,  and  vapid.  And  for  this  reafon,  if  Flefh,  Carti¬ 
lages,  Bones,  and  Skins,  are  boiled  a  great  while  in  Vinegar,  they  are,  by  the 
a&ion  of  the  acid  of  the  Vinegar,  which  is  agitated,  and  grows  ftronger  du¬ 
ring  the  boiling,  reduced  at  laft  to  a  thick  liquid  Matter.  This  ftrong  diftill’d 
Vinegar  is  ufeful,  in  particular,  in  all  Solutions  of  Metals  5  for  thefe  require  a 
pretty  ftrong  acid. 
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P  R  O  CESS  LIII. 

Ihe  Rectification  of  diftill’d  Vinegar  by  the  help  of  Verdigreafe 

APPARATUS. 

i.  y  F  Plates  of  the  bell  red  Copper  are  corroded  by  the  Spirit  that  exhales 

JL  from  prefs’d  Grapes,  after  the  Mud;  is  feparaced,  and  they  are  grown 
warm,  ana  emit  a  fpirituous  Vapour,  there  will  be  a  Mould  generated  upon 
their  furfaces  of  a  bluifh  green  Colour.  This  is  fcrapedoff,  and  lav’d,  and  then 
the  Plates  are  again  treated  in  the  fame  manner,  by  which  means  they  afford 
more  of  the  fame  Mould.  This  then  being  collected  together,  is  called  Ver¬ 
degreafe,  which  therefore  is  Copper  corroded  by  this  Spirit,  and  combined  with 
it.  And  this  cannot  be  fuccefsfully  prepared  in  any  places,  where  there  are 
not  thefe  Faces  of  Muft  polfeffing  fuch  a  (harp  and  penetrating  Power.  This 
Spirit,  therefore,  is  not  properly  an  acetole  Spirit,  but  one  rather  of  a  middle 
nature,  betwixt  a  true  Acid,  and  a  fermented  vinous  one.  Take  fome  of  this 
Veidegreafe  then,  that  has  an  agreeable  Colour  quite  through  its  whole  Mafs, 
pound  it,  put  it  into  a  clean  glafs  Cucurbit,  and  pour  upon  it  fuch  a  quantity 
of  rectified  diftilPd  Vinegar,  as  is  fufficient  to  cover  it  to  the  height  of  10 
inches.  Set  the  Cucurbit  in  a  pretty  great  Heat,  viz.  one  about  1 50  degrees,  and 
with  a  Stick  keep  the  Mixture  frequently  ftirring,  and  in  a  fhorttime  the  Spirit 
of  Vinegar  will  be  ting’d  of  a  beautiful  deep  green  Colour.  Let  it  Hand  to  fet¬ 
tle,  and  then  decant  the  clear  Liquor  very  gently,  without  pouring  off  any  of 
the  bottom,  and  upon  the  Refiduum ,  pour  fome  more  diftilPd  Vinegar,  and  di- 
geft  it,  ftir  it,  and  let  it  Hand  quiet,  and  decant  as  before.  Repeat  this  Opera¬ 
tion  as  long  as  the  Vinegar  continues  to  be  ting’d,  and  then  all  thefe  colour’d 
Liquors,  mix’d  together,  are  call’d  a  Tindure  of  Copper.  When  the  Verde- 
greafe  will  give  out  a  Tindure  no  longer,  there  will  be  a  great  quantity  of  it  ftill 
left  undiffolv’d. 

2.  Let  the  tindur’d  Liquors  be  filter’d  through  Paper,  and  then  be  diftilPd 
in  a  clean  Cucurbit,  with  a  Heat  of  200  degrees,  till  a  Pellicle  begins  to  be 
formed  on  the  very  green  Liquor  that  remains.  The  Fluid  then  that  comes 
off  will  be  limpid  like  Water,  aqueous,  and  but  little  acid.  Let  the  infpilfated 
Liquor  be  fet  by  in  a  Cellar,  and  it  will  in  a  fhort  time  (hoot  into  moft  beau¬ 
tiful,  green,  pellucid  Cryftals,  which  will  fallen  particularly  to  the  fides  of  the 
Glafs,  and  incruftate  it  over.  Pour  off  the  remaining  Liquor  as  nicely  as  you 
can  from  the  cryftalline  Cruft,  which  muft  be  dried  as  gently  as  polfible  in  a 
hot  Air,  and  carefully  feparated  from  the  Glafs,  and  fo  kept,  that  it  may  not 
be  affeded  with  too  great  a  degree  of  Heat,  for  fear  of  its  becoming  opake. 
Let  the  decanted  Liquor  be  again  infpilfated  to  a  Pellicle,  and  then  formed 
into  the  fame  Cryftals,  which  muft  be  treated  with  the  fame  caution  as  the 
former.  And  thus  you  muft  proceed,  till  by  this  means  all  the  true  Copper 
that  was  contained  in  the  Verdegreafe  is  reduced  to  thefe  pure  Cryftals  of  Ver¬ 
degreafe,  which  in  the  Shops  go  commonly  by  the  name  of  diftilPd  Verdegreafe. 
If  this  is  reduced  to  Powder,  it  gives  a  molt  beautiful  green  Pigment.  If  it  is 
fprinkled  upon  a  foul  Ulcer,  it  excites  Pain,  forms  an  Efchar,  and  thus  dries 

up 
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up  the  Mouth  of  the  Ulcer,  whilft  at  the  fame  time  an  Inflammation  is  excited 
underneath,  which  feparates  the  Cruft,  by  which  means  the  worft  kind  of  Ul¬ 
cers  are  fometimes  happily  cured  :  For  it  is  of  the  fame  nature  as  the  Cauftics, 
made  with  Mercury  and  Silver. 

3.  When  you  have  got  a  fufficient  quantity  of  fuch  Cryftals,  put  them  into  a 
glafs  Retort,  and  diftiil  them  with  a  Fire  gradually  increafed,  and  you  will 
have  firft  a  fmall  quantity  of  a  watery  Liquor,  which  muft  be  kept  by  itfelf, 
or  thrown  away.  When  this  is  drawn  off",  there  will  fucceed  an  acid,  pingui- 
ous  Liquor,  which  will  run  down  in  ftreaks,  is  confiderably  heavy,  and  is  the 
moft  faturated  with  an  Acid,  of  all  the  Liquors  that  can  by  any  Art  whatever 
be  prepared  from  Vinegar.  Bafil  Valentine ,  therefore,  recommends  this  for  the 
Solution  of  Pearls  in  his  Manuduftio  Medicines  ;  and  Zwelfer  being  acquainted 
with  this,  boafted  of  his  Acetum  Efurinum ,  pretending  to  be  mafter  of 
the  Alcahejl ,  for  which  he  was  fliarply  handled  by  Tachenius .  When  the 
Operation  is  over,  there  remains  the  Powder  of  the  corroded  Copper,  which 
may  be  again  diffolved  in  diftilPd  Vinegar,  and  be  form’d  into  green  Cryftals  as 
before. 


USE. 

THIS  fermented  Acid  is  the  ftrongeft  that  can  be  procured  from  Vegeta¬ 
bles,  and  confequently  poflefles  the  moft  excellent  Vertues,  both  Chemi¬ 
cal  and  Medicinal  that  can  be  expeCted  from  fuch  an  Acid.  As  it  is  efficacious, 
therefore,  in  reftoring  an  appetite  where  it  is  deftroy’d  by  a  Putrefaction  of  the 
Bile,  or  other  Humours,  hence  it  has  obtained  the  name  of  Acetum  EJurinum , 
Hungry  Vinegar.  But  in  thofe  cafes,  where  the  appetite  is  pall’d  by  a  predo¬ 
minant  acid,  which  the  Phyficians  are  fenfible  is  often  the  cafe,  there  this  only 
increafes  the  caufe,  and  fo  proves  prejudicial.  This  Acid,  however,  by  being 
mix’d  with  abforbent,  oralcaliousSubftances,  will  lofe  its  acid  Vertues  in  the  fame 
manner  as  all  others  do,  and  therefore  Zwelfer ,  who  afferts  the  contrary,  in  this 
cafe  muft  not  be  regarded.  In  order  now  to  underftand  the  proper  effeCt  of 
this  Operation,  we  muft  obferve,  that  diftill’d  Vinegar  confifts  of  Water  and 
an  Acid  :  This  Acid  is  attracted  out  of  the  Vinegar  by  the  Copper,  whilft  the 
Water  is  unaffeCted  by  it,  and  left  by  itfelf:  The  Acid  then  adheres  to  the  Cop¬ 
per,  and  fubfifts  with  it  in  the  form  of  a  folid  Body,  and  fcarcely  at  all  alter’d, 
till  by  the  force  of  the  Fire  it  is  feparated  from  it  in  its  former  nature,  and 
then  it  leaves  the  Copper  reduced  to  Powder,  but  without  any  other  alteration. 
This,  now,  as  far  as  1  have  been  able  to  inform  myfelf,  cannot  be  effected  by 
any  other  Body  but  Copper ;  for  Gold,  Silver,  Mercury,  and  Tin,  are  not  dif- 
folved  by  ic  ;  and  tho’  Iron  and  Lead  are,  yet  they  change  it  in  fuch  a  manner, 
that  a  pure  acetofe  Acid  cannot  be  procur’d  from  them  again,  but  fomething 
of  a  very  different  nature.  Hence  then  we  fee  what  a  prodigious  difference 
there  is  in  Solutions  ;  the  Acid  of  Vinegar  is  attracted  into  Copper,  and  is  thence 
procured  again  by  Diftillation,  very  little  altered,  being  only  freed  from  its 
watery  part ;  Lead  attracts  the  fame  Acid  into  it,  and  rejeCts  the  Water;  and 
yet  if  you  endeavour  to  feparate  it  by  Diftillation,  you  have  an  oily  pinguious 
Liquor,  of  a  quite  different  nature  from  that  of  Vinegar ;  and  if  Iron  is  diflolv’d 
by  the  fame  Acid,  it  yields  nothing  again  but  Water,  and  furpriftngly  al- 
Vol.  II.  X  tered. 


154  Elements  of  Chemistry,  Part  III. 

tered.  And  as  for  other  Abforbents,  or  fixed  or  volatile  Alcali’s,  if  it  is  com¬ 
bin’d  with  any  of  them,  it  never  returns  back  again  a  pure  Acid :  fo  that  per¬ 
haps  Copper  alone,  or  Verdegreafe  made  from  it,  is  the  only  Body  we  are  ac¬ 
quainted  with,  that  is  difpofed  to  fharpen  and  exalt  the  pure  Acid  of  Vinegar. 

PROCESS  LIV. 

The  Generation  of  Tartar  from  Wine, 

APPARATUS. 

i.\ITINES,  made  from  Grapes  in  particular,  efpecially  thofe  which  have 

**  an  acid,  or  rough  Tafte,  generally  generate  a  pretty  deal  of  Tartar. 
This  however  they  produce  good  only,  when  their  Fermentation  is  perfe&ly 
over,  and  they  come  to  grow  fine.  And  the  pureft  of  all  is  formed  by  them, 
when  they  are  drawn  off  fine  into  another  Calk.  It  is  procured  in  greateft  quan¬ 
tity  from  Wines  that  have  flood  quiet  for  fome  time  upon  their  own  Lees,  and 
have  in  fome  meafure  gently  conlumed  them.  The  limpid  white  Wines  yield 
the  white  Tartar,  the  beft  of  which  comes  from  the  Rhenifh  Wines,  and  is  very 
white,  and  in  large  lumps,  and  is  made  ufe  of  for  medicinal  purpofes :  And 
here  the  whiter,  heavier,  more  fhining,  and  thicker,  with  refpecSt  to  its  Sub- 
ftance,  it  is,  it  is  fo  much  the  better  ;  See  Procefs  8.  That  from  the  red  Wines 
is  not  fo  pure,  is  generally  formed  in  Malfes  not  fo  folid,  and  is  of  a  more  oily 
nature.  Concerning  all  thefe  forts,  confult  again  Procefs  8. 

2.  This  flony  Salt  of  Wine,  which  is  not  in  the  lead  difpofed  to  be  dififolved 
either  in  Water  or  pure  Wine,  but  like  a  Stone  remains  without  alteration,  ifit 
is  boiled  in  a  good  deal  of  Water,  will  in  fome  meafure  melt,  and  render  the  Water 
turbid,  and  in  it  you  will  perceive  little  fhining  Corpufcles  fufpended  and  fwim- 
ming  about.  And  thus  even  whilft  it  is  boiling,  it  calls  up  continually  a  kind 
of  Pellicle  to  the  top,  which  being  taken  off  with  a  wooden  Spoon  full  of  lit¬ 
tle  Holes,  and  fpread  in  a  clean  hot  broad  Veffel,  and  there  dried,  forms  a 
white  fine  Powder,  which  goes  by  the  name  of  Cream  of  Tartar.  And  if  you 
continue  to  take  this  off,  as  it  is  thrown  up  in  boiling,  the  whole  Body  of  the 
Tartar,  except  a  few  Paces  at  the  bottom,  will  be  converted  into  this  white  acid 
Powder,  or  Cream  of  Tartar. 

3.  If  you  boil  white  Tartar  in  a  very  clean  Veffel  with  twenty  times  its 
weight  of  Water,  or  more,  till  it  its  thoroughly  refolved,  and  whilft  it  conti¬ 
nues  boiling  hot,  pour  it  into  a  pure  wooden  Veffel  without  any  of  its  Faces , 
then  a  Cruft  will  immediately  begin  to  form  itfelf  upon  all  the  parts  of  the  Vef¬ 
fel  where  the  Liquor  can  reach  to,  which  will  continually  increafe  more  and 
more,  and  thus  in  a  fhort  time  the  whole  Body  of  the  Tartar  which  was  diffolv’d 
in  the  Water,  will  be  form’d  into  regular  fhining  Glebules,  call’d  Cryftals  of 
Tartar,  which  muft  be  collected,  gently  dried,  and  kept  lor  ufe*,  fo  that  the 
Water  that  remains  when  it  comes  to  be  cold,  will  retain  but  very  little  of  it. 

4.  Hence,  therefore,  we  fee,  that  this  Salt,  produced  by  a  vinous  Fermenta* 
tion,  is  in  thefe  Properties  intirely  different  from  every  other  Salt  in  nature  that 
we  are  acquainted  with.  This  Cream  now,  or  thefe  Cryftals,  may,  by  being 
boiled  in  frefh  Water,  be  again  converted  into  Cream  and  Cryftals  ;  and  by  this 

2.  means 
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means  your  Powder  will  be  always  of  a  whiter  Colour.  Neither  the  Cream, 
however,  nor  the  Cryftals  are  more  valuable  for  any  chemical  or  medicinal  ufes 
than  the  Tartar  itfelf. 

« 

USE. 

THE  right  underftanding  this  and  the  eighth  Procefs  gives  us  a  good  infight 
into  the  nature  of  Fermentation,  and  this  produ&ion  of  it,  Tartar.  It  is 
this  that  affords  that  wonderful  Salt,  which  in  many  cafes  is  offuch  excellent  fer- 
vice.  The  Dyers,  Silver-fmiths,  Chemifts,  and  Phyficians,  make  great  ufe  of 
it.  The  Chemifts  have  a  great  many  Preparations  from  it,  and  fome  of  their 
moft  valuable  too.  In  Medicine,  it  is  of  admirable  fervice  in  purging  the  firft 
Paffages,  gently,  if  it  is  given  in  a  fmall  Dofe,  but  very  powerfully,  if  ad- 
miniftred  in  a  large  one.  But  here  you  may  confult  that  very  candid  Chemift 
Angelus  Sala ,  who  has  wrote  exceeding  well  upon  this  head. 

PROCESS  LV. 

The  Refolution  of  Tartar,  by  Dijiillation ,  into  an  acidijh  Water ,  a  Spirit , 

an  Oil ,  and  a  fix'd  alcaline  Salt. 

APPARATUS. 

1.  'Tp  AKE  a  glafs  Retort,  fill  it  two  thirds  full  of  the  pureft  pieces  of  the 
J-  beft  white  Tartar,  and  place  it  in  a  Sand  Furnace.  Fix  on  a  large  glafs 
Receiver,  nay,  if  you  are  not  afraid  of  fouling  it  in  fuch  a  manner  that  it  will 
fcarcely  afterwards  come  clean,  the  very  biggeft  you  can  get.  Lute  the  Joint 
with  a  common  Lute  of  Linfeed,  and  then  give  a  gentle  Fire,  fcarcely  exceed¬ 
ing  a  100  degrees,  which  muft  be  continued  for  a  confiderable  time.  By  this 
means  then  you  will  have  a  moderate  quantity  of  a  thin,  limpid  Water, 
which  is  acidifh,  fomewhat  fpirituous,  bitierifh,  a  little  odorous,  and  very 
penetrating,  infomuch  that  it  will  very  eafily  prefpire  through  the  Pores  of  the 
Lute:  Let  this  be  removed  and  kept  by  itfelf. 

^2.  Your  Fire  being  then  increafed  to  the  Heat  of  boiling  Water,  there  will 
rife  a  whitifh  Vapour,  and  in  that  an  exceeding  penetrating  Spirit,  which  is 
furprizingly  flatulent,  and  is  fo  vaftly  fubtil,  that  it  can  fcarcely  be  confined, 
but  inflnuates  itfelf  through  almoft  all  forts  of  Lutes  *,  and  if  we  endeavour  to 
keep  it  in  with  that  very  ftrong  one,  called  the  Lutum  Sapentice ,  by  its  elafticity 
it  burfts  the  Veffels  to  pieces.  And  here  it  is  remarkable,  that  this  Spirit  leems 
to  a<5t  with  a  kind  of  Impetus ,  and  remiflion,  and  thus  to  perfpire,  by  blowing 
as  it  were  through  the  Lute.  But  with  this  flatulent,  lylveftrian  Spirit  too  there 
immediately  comes  over  a  prodigious  fubtil  thin  Oil,  which  is  of  a  yellowifti 
Colour,  has  a  kind  of  aromatic  Smell  that  is  not  difagreeable,  and  a  bitteriih 
Tafte,  and  is  of  a  heating  Quality.  Nay,  in  this  wonderful  Oil  1  found  fuch 
an  incredible  penetrability,  that  though  the  Neck  of  the  Retort  went  five  inches 
into  the  Mouth  of  the  Receiver,  and  the  Joint  was  luted  as  dole  as  poflible,  ybt 
this  volatile  Oil  had  returned  back  again  betwixt  the  Retort  and  Receiver,  and 
had  fo  infinuated  itfelf  through  the  Body  of  the  Lute,  that  fome  of  it  dropp’d 
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down  into  the  Plate  underneath,  whilft  fome  more  of  it  ran  down  the  outfide  of  the 
Receiver.  Nor  have  I  by  any  Art  been  hitherto  able  to  prevent  it ;  for  if  you 
make  ufe  of  an  impenetrable  Lute,  then  the  Veffels  burft  afunder.  I  don’t 
wonder,  therefore,  that  Paracelfus  and  Van-Helmont  fhou’d  fo  highly  extol  this 
Oil  in  Difeafes  of  the  Ligaments,  Membranes,  and  Tendons,  which,  upon  experi¬ 
ence  they  afferted  they  cou’d  cure,  even  though  they  were  come  to  be  con- 
traded. 

3.  Thefe  Liquors  being  feparated  and  put  by  themfelves,  urge  the  Refiduum 
with  a  Sand-heat  gradually  increas’d  to  the  greateft,  and  you  will  ftill  have  fuch 
a  Spirit  and  Oil  as  before,  but  at  the  fame  time,  there  will  come  over  too,  a  thick, 
black,  fetid,  heavy,  very  tenacious,  and  bitter  Oil.  The  Tartar  then  that  re¬ 
mains  in  the  Retort  is  black,  acrid,  and  alcaline  in  every  Quality. 

4.  If  the  remaining  Mafs  is  then  farther  urg’d  with  the  moft  violent  fup- 
prefiing  Fire,  there  will  ftill  rife  fomething  of  a  very  thick,  black,  pitchy  Oil, 
together  with  a  Fume;  and  thefe  will  never  ceafe,  increafe  your  Fire  to  ever  fo 
great  a  degree,  or  protrad  your  Operation  ever  fo  long.  The  Caput  Mortuum 
then  that  is  left  in  the  Retort  will  be  very  black,  vaftly  acrid,  alcaline,  and  dry, 
and  when  upon  breaking  the  Veffel  it  is  expofed  to  the  open  Air,  it  imme¬ 
diately  grows  warm,  and  runs  per  Dellquium ,  nor  can  be  kept  dry  without  a 
great  deal  of  Caution,  though  the  Tartar  from  which  it  is  produced  willfcarce 
fuffer  itfelf  to  be  diffolv’d  in  Water. 

5.  If  this  black  dry  Mafs  is  expofed  to  the  Fire  in  the  open  Air,  it  flames, 
and  when  it  is  burnt  out,  leaves  a  white,  alcaline  Salt,  which  is  exceeding  ftrong, 
cauftic,  pure,  and  in  the  greateft  quantity  that  it  can  ever  be  procured.  This 
affords  but  very  little  Earth,  diflfolves  fpontaneoufly,  and  very  readily,  and  if 
it  is  kept  fora  confiderable  time  in  a  ftrong  Fire,  it  grows  bluifh,  of  a  marble 
colour,  and  fometimes  brown,  and  by  this  means  becomes  always  fo  much  the 
more  acrid,  as  we  took  notice  before,  when  we  were  treating  of  Alcali’s  Pro- 
cefs  12. 

USE. 

JF  there  is  any  thing  to  be  learn’d  any  where,  there  is  certainly  here.  How 
wonderful  is  the  A&ion  of  Fermentation  ?  It  firft  feparates  all  the  thicker 
parts  and  leaves  a  liquid,  fubtil,  limpid  Wine.  From  this  there  is  afterwards 
generated  a  Subftance  that  is  almoft  like  Stone,  and  will  not  diffolve  in  Wa¬ 
ter,  whofe  Elements,  therefore,  muft  have  lain  concealed  in  this  fine  Liquor. 
And  from  this  ftony  Concretion  again  are  procured  a  Water,  a  Spirit,  and  an 
Oil,  of  fuch  various  forts,  fo  thick,  and  in  fo  great  quantity.  In  what  part 
of  the  Wine  now  was  this  Oil  contain’d,  or  where  did  it  lie  concealed?  There  was 
an  Alcohol  there,  indeed,  but  nothing  like  fuch  an  Oil.  But  there  is  fomething 
in  this  Affair  ftill  more  furprizing,  and  that  is,  that  though  native  Tartar  is,  both 
in  its  external  and  internal  parts,  merely  acid,  and  caufes  an  effervefcence  with 
Alcali’s,  as  will  evidently  appear,  Procefs  75,  yet  purely  by  the  A<5tion  of  the 
Fire  upon  it,  and  that  not  a  great  one,  and  in  a  clofe  Veffel  too,  the  greateft 
part  of  its  Subftance  is  converted  from  an  acid  difpofition  to  a  true,  Ample,  al¬ 
caline  one,  even  without  any  confiderable  feparation  of  an  Acid  from  it.  And 
this,  perhaps,  is  the  only  inftance  where  a  fixed  alcaline  Salt  is  generated  by  a 
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moderate  Fire,  in  a  Veflel  into  which  there  is  no  admitlion  of  the  Air  ;  for  in 
other  cafes  there  is  produced  only  a  black,  infipid  Coal:  Who  then  cou’d  have 
fufpefted,  that  fo  plain  an  Acid  cou’d  by  this  means  have  been  changed  to  an 
Alcali?  If  you  take  now  the  acid  Water,  the  Spirit,  and  the  Oils,  and  pour 
them  back  upon  the  remaining  alcaline  Mafs  from  which  they  were  diftill’d, 
and  then  did  ill  them  in  the  lame  manner  as  before,  you  will  have  fcarcely  any 
Acid,  and  but  a  little  Oil,  but  almoft  all  the  Subftance  of  the  Tartar  will 
be  converted  into  an  Alcali.  Hence  then  we  fee,  that  a  very  acid  Body  of  a 
conliderable  bulk  may  be  eafily  changed  into  an  alcaline  one  ;  whereas  the  con- 
verfion  of  a  ftrong  Alcali  into  an  Acid,  has  not,  as  far  as  I  am  acquainted 
with  thefe  things,  yet  appeared  fo  evident.  Hence,  therefore,  I  cannot  help 
being  confiderably  furpriz’d,  when  I  refledf  on  the  very  fingular  nature  of  this 
Tartar,  which,  to  the  belt  of  my  knowledge,  in  the  whole  compafs  of  things, 
has  nothing  like  it  As  for  the  ufes  of  thefe  various  parts,  the  firft  difbilTd  Oil  is 
wonderfully  penetrating,  and  is  commended  for  difcufling  cold  Tumours,  and 
for  reftoring  Flexibility  to  the  dry,  tendinous  parts  of  contracted  Limbs,  if 
at  the  fame  lime  they  are  properly  affifted  by  Baths,  Fomentations  and  Fridtion. 
If  thefe  Oils  are  rectified,  they  become  {till  more  fubtil  and  penetrating,  and  are 
then  extoll’d  by  the  Chemifts  for  refolving  even  gouty  Concretions.  Many  People 
fay,  that  your  rich  perfum’d  Balfams  may  be  exalted  by  this  Oil ;  but  they 
fiy  likewife,  that  the  Smell  of  Mufk  and  Civet,  when  it  is  grown  flat,  may  be 
quickened  by  the  Fumes  that  rife  from  a  Privy.  Salt  of  Tartar,  now,  is  pro¬ 
cured  by  this  method  in  greater  plenty,  from  the  fame  quantity  of  Tartar, 
than  by  any  other  whatever,  and  always  in  a  greater,  as  the  Diftillation  is 
carried  on  more  gently.  And  of  all  fixed  Alcali’s  this  is  the  molt  excellent,  the 
acrideft,  the  moft  penetrating,  and  the  pureft,  nor  is  there  any  known  Body  in 
Nature  which  yields  a  greater  quantity  of  this  faline,  alcaline  Matter,  than  Tar¬ 
tar  does.  If  the  black  Alcali,  that  thus  remains  from  this  vinous  Subftance 
after  the  laft  Diftillation,  is  fet  by  in  the  Retort,  only  {lightly  flopp’d  with  Pa¬ 
per,  it  will  be  intirely  diflolv’d  into  a  Liquor,  which  being  filtered  through  Hip- 
pocrates’s  Sleeve,  makes  an  excellent  Oil  of  Tartar  per  Deliquium ,  that  is  exceed¬ 
ing  fit  for  an  infinine  number  of  chemical  Ufes,  and  ferves  admirably  for  fome 
particular  Operations.  If  the  fame  Salt  is  burnt  in  an  open  Fire,  and  then 
ftrongly  calcined,  and  fuffered  to  run  in  the  Air,  you  have  then  too  an 
Oil  of  Tartar  per  Deliquium ,  but  a  great  deal  more  acrid  and  alcaline  than  the 
former. 

PROCESS  LVI. 

L’Mure  of  Gum  Lac  by  the  help  of  the  Procefes  12,  55,  47,  48,  49. 

A  P  P  A  R  A  r  U  S. 

1.  'T'HE  Chemifts  have  obferved,  that  fome  Vegetable  Subftances  are  with 
difficulty  diflolved  in  Alcohol,  and  yet,  when  they  are  diffolved  in  ic, 
give  evident  proofs  of  their  excellent  medicinal  Vertues.  Of  this  kind  are 
Dragon’s  Blood,  Gum  Juniper,  Lac,  Myrrh,  and  others,  in  which  there  is  fuch 
a  wonderful  tenacious  Hardneis,  that  they  won’t  eafily  fuffer  a  diftblution.  Af¬ 
ter 
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ter  various  methods,  therefore,  tried  to  incide  and  prepare  thefe  Bodies  fora  more 
fpeedy  and  perfed  folution,  the  following  is  found  to  be  the  molt  convenient. 
And  here  we  ffiall  give  you  an  inftance  of  it  in  Gum  Lac,  which  comes  from 
Afia,  and  is  a  kind  of  Refin  which  the  Ants  fcrape  off  of  the  Trees,  and  by 
building  their  Nefts  with  it,  colled  it  in  great  quantities,  particularly  in  the 
Bland  Ceylon ,  from  whence  we  have  the  beft  fort.  Take  then  fome  of  the 
choiceft  and  pureft  of  this  Gum,  reduce  it  to  a  fine  Powder,  and  fprinkle  it 
well  with  the  alcaline  Oil  of  Procefs  12,  or  55,  fo  as  to  reduce  it  to  a  kind  of 
Pap  in  a  Urinal  with  a  round  bottom.  Set  the  Glafs  in  our  Furnace,  defcrib’d 
Vol.  I.  p.  510,  and  apply  fuch  a  Heat  to  it  as  juft  to  dry  the  included  Matter. 
When  it  is  dry  take  the  Urinal  out,  and  let  it  (land  expofed  to  the  open  Air,  and 
you  will  have  an  alcaline  Oil  fer  T)eliquium ,  which  muft  be  then  dried  again 
in  the  Furnace,  as  before.  After  the  Solution  and  Exficcation  has  by  this  means 
been  repeated  fome  number  of  times,  the  vitreous  tenacity  of  the  Gum  is  at 
laft  refolv’d,  and  it  is  reduc’d  to  a  Liquid  of  a  moft  beautiful  purple  colour. 
This  then  muft  be  gently  dried  again,  and  what  remains  muft  be  taken  out 
of  the  Glafs,  and  will  then  be  properly  difpofed  for  the  Extraction  of  a  Tindure 
with  Alcohol. 

2.  The  Gum  then  being  thus  prepar’d,  put  it  into  a  tall  Bolthead,  pour  as 
much  pure  Alcohol  upon  it  as  will  cover  it  to  the  height  of  three  or  four  inches, 
and  clofing  the  Mouth  {lightly  with  a  Paper  Stopper,  put  it  into  the  fame  Fur¬ 
nace,  that  it  may  be  kept  juft  ready  to  boil,  for  the  fpace  of  two  or  three 
hours.  Nor  need  you  be  at  all  afraid  of  any  inconvenience  from  the  Veffel’s  not 
being  clofe  ftopt,  for  the  height  and  narrownefs  of  the  Neck  will  prevent  any 
of  the  Alcohol’s  evaporating.  Then  let  the  whole  grow  cold,  and  by  a  gentle 
inclination  pour  off  the  pure  ting’d  Liquor  from  the  fubfiding  Matter,  and  put 
it  into  a  clean  Glafs,  which  muft  be  well  ftopt.  Upon  the  Refiduum,  then,  you 
may  repeat  the  fame  Operation  in  the  fame  manner,  and  mix  the  fecond  colour’d 
Liquor  with  the  former,  and  fo  proceed  till  the  Gum  won’t  give  a  Tindure  to 
the  Alcohol  any  longer,  which  will  be  then  quite  exhaufted,  and  good  for  no¬ 
thing. 

3.  Thefe  Tindures  being  all  put  together,  and  depurated  from  their  fubfid¬ 
ing  Fceces  by  {landing  quiet,  muft  be  infpiffated  to  one  half  by  evaporating 
the  Alcohol  with  a  gentle  Fire  in  a  glafs  Cucurbit,  and  are  then  admirably  pre¬ 
par’d  for  their  proper  ufes. 


USE. 

HERE  then  we  fee,  that  an  Alcali,  the  Air,  and  a  digefting  Fire  opens  a 
compact  Body  in  fuch  a  manner,  that  it  afterwards  fuffers  its  Vertues  to 
be  extruded  by  Alcohol ;  that  the  reciprocal  Addon  of  humedation  and  exfic¬ 
cation  penetrates  at  laft  to  the  very  inmoft  parts  of  it  but  that  ftill  there  is  fome 
Matter  in  it,  which  is  able  to  refift  even  the  efficacious  Power  of  this  alternate 
Operation,  nor  will  be  refolv’d,  but  remains  at  laft  in  the  form  of  Faces',  and 
that  thefe  Tindures  therefore  poffefs  the  adive  Vertues  of  fuch  Bodies,  which 
are  now  freed  from  any  impediment  from  the  groffer  terreftrial  parts.  This 
method  therefore  is  efficacious,  fpeedy,  convenient,  and  of  very  extenfive  ufe 
in  making  the  moft  beautiful  Preparations.  And  here  the  general  Vertues  of 
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the  Tindhire  will  depend,  firft,  upon  the  Spiritus  Reftor  of  the  Bodies  from 
which  they  are  extracted,  which  lies  concealed  in  them,  and  often  is  endued 
with  a  furprizing  efficacy  ;  fecondly,  upon  their  balfamic  pinguious  part;  third¬ 
ly,  upon  the  corroborating  refinous  part,  which  generally  enters  into  their 
Compofition  *,  and  fourthly,  upon  the  diffolving  Alcohol,  which  we  have  parti¬ 
cularly  examined  already.  Hence,  therefore,  we  may  venture  to  pronounce 
of  thefe  in  general,  that  they  are  heating,  ftimulate  the  Nerves,  raife  the  Spi¬ 
rits,  are  drying,  refill  Putrefadlion,  increafe  particular  Powers,  and  conftringe 
the  Veffels.  As  for  this  noble  Tindture  of  Gum  Lac,  it  is  of  excellent  fervice 
in  Diforders  of  the  Mouth,  Gums,  and  Teeth,  in  the  Scurvy,  if  they  are  pru¬ 
dently  rubb’d  with  it.  If  it  is  taken  internally,  too,  it  is  a  very  good  and  fafe 
Medicine  in  the  fame  Difiemper,  as  it  don’t  excite  too  great  a  degree  of  Hear.. 
In  the  Gout,  the  colder  kinds  of  Rheumatifm  and  Scurvy,  leucophlegmatic, 
and  dropfical  habits  of  Body,  and  the  like,  it  is  ufed  with  great  fuccefs.  And 
here  it  is  beft  to  clear  the  Stomach  firft,  and  then  give  it  three  times  a  day  in 
Spanijh  or  Canary  Wine,  when  the  Stomach  is  moft  empty.  It  has  an  agreeable 
Smell,  and  a  bitte.  i  afte  that  is  not  unpleafant,  with  an  Aftringency  which  fuffi- 
ciently  indicates  its  corroborating  Power.  Hence  where  a  mucous  Humour  is  pre¬ 
dominant,  particularly  in  the  uterine  Veffels,  as  in  the  Whites,  it  is  extoll’d  as 
an  excellent  Medicine. 

PROCESS  LVII. 

Tintfure  of  Myrrh  by  the  help  of  the  Procejjes  12,  55,  47,  48,  49. 

A  P  P  A  R  A  T  U  S. 

TAKE  fome  choice  Myrrh,  and  proceed  exadlly  as  in  the  preceding  Pro- 
cefs,  and  you  will  have  a  truly  valuable  Tindture,  which  the  Artifts  were 
long  in  fearch  of,  but  had  always  the  mortificacion  to  fee  that  this  noble 
Gum  would  not  remain  diffolved.  A  great  many  methods  therefore  have  been 
tried  of  diffolving  it  with  various  Menftruums  •,  but  this  fucceeds  the  beft. 

U  S  E 

/ 

HERE  we  have  an  inftance  of  a  Chemical  Solution,  in  particular  for  Me¬ 
dicinal  Purpofes.  Van  Helmont  formerly  afferted  in  his  Writings,  that  if 
Myrrh  cou’d  but  infinuate  itfelf  into  the  moft  intimate  vital  parts,  it  wou’d 
have  a  great  tendency  to  lengthen  out  Life,  fo  far  as  this  ccu’d  be  expedted 
from  the  incorruptibility  of  the  vital  Balfam.  If  foul  Ulcers  of  the  Mouth, 
Nofe,  Gums,  and  other  parts  of  the  Body  are  waffied  with  this  Tindture, 
by  its  detergent  and  antifeptic  Vertue,  it  proves  of  excellent  fervice  in  healing 
them.  If  the  Bodies  of  dead  Animals  are  thoroughly  penetrated  with  it,  firft 
made  hot,  they  are  preferved  from  Putrefadlion.  Internally  it  is  of  admira¬ 
ble  ufe  in  Languors  from  a  fimple  Inertia.  To  the  Fair  Sex  in  particular  it 
is  greatly  ferviceable  in  thofe  Diftempers  which  are  owing  to  a  watery,  mu¬ 
cous  fiugguhnefs  of  the  Fluids,  and  a  too  great  laxity  and  weaknefs  of  the  Sol  ids, 
which  they  are  naturally  difpofed  to  from  the  foft  loofe  make  of  their  Bodies, 

efpecially 
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efpecially  in  the  Uterus ,  which  is  the  mod  dilatable  part  of  all :  In  that  mucous 

uterine  d’ifcharge,  therefore,  called  the  Fluor  Albus ,  it  has  an  excellent  effirdt,  and 
lienee  cures  all  thofe  Diforders  that  depend  upon  it. 

PROCESS  LViU. 

Fin  A  ure  of  Amber  by  the  help  of  the  Procefes  12,  55,  4  7,  48,  49. 

APPARATUS. 

TAKE  home  choice  pieces  of  the  cleared,  pureft,  yellow  Amber,  and 
reduce  them  to  a  very  fine,  mealy  Powder.  Rub  this  well  with  the  al¬ 
kaline  Oil  of  Procefs  12,  or  55,  the  longer  the  better,  till  it  is  brought  to  the 
confidence  of  a  very  uniform  Pap.  Put  this  liquid  Matter  into  a  clean  Uri¬ 
nal,  and  dry  it  gently  in  the  fame  Furnace,  and  then  let  it  run  in  the  Air,  and 
dry  it  again  as  in  the  two  preceding  Proceffes,  and  repeat  this  a  pretty  many 
times,  for  it  is  penetrated  with  a  great  deal  of  difficulty.  The  Matter  being 
At  latl  well  dried,  put  it  into  a  Matrafs,  with  a  very  long  flender  Neck,  and 
pour  as  much  pure  Alcohol  upon  it  as  will  cover  it  to  the  height  of  three  inches. 
Shake  them  well  together,  and  then  let  them  boil  gently  in  the  Furnace,  for  the 
fpace  of  fome  hours,  which  here  may  be  done  without  any  inconvenience.  By 
this  means  then  you  will  have  a  red  Tindture.  When  this  is  grown  cold  and 
clear  by  Handing,  pour  it  off  gently  into  a  clean  VeffeJ,  and  Hop  it  very  clofe. 
Then  proceed  in  the  fame  manner  as  before,  till  the  whole  fubftance  of  the  Am¬ 
ber  is  almoft  confumedinto  fuch  a  Tindture.  ATindturemay  be  prepared  by  the 
fame  method  with  Alcohol  alone,  without  any  Alcali  ;  but  this  with  an  Alcali 
is  better. 

USE. 

HERE  then  we  fee  the  efficacious  Power  of  an  Alcali,  which  thus  procures 
an  entrance  for  the  Alcohol  into  a  Body  that  is  brittle  like  Glafs,  and  whofe 
fingular  and  furprizing  refinous  Nature  no  body  has  hitherto  clearly  explained.  A 
foffil  Acid,  indeed,  and  Petroleum ,  or  fomething  of  the  like  nature  feem  to 
enter  into  its  Compofition,  which  is  not  refolved  without  a  great  deal  of  dif¬ 
ficulty.  This  Tindture,  however,  is  neither  acid,  alcaline,  nor  oily,  but  con¬ 
tains  the  whole  Subftance  of  the  Amber  diffolved,  with  a  refrefhing,  aroma¬ 
tic,  bitteriffi  Tafte,  fome  aftringency,  and  a  fragrance  that  is  wonderfully  re¬ 
viving.  If  it  is  well  made  it  grows  turbid  in  the  Winter,  and  depofites  a  mealy 
and  kind  of  refinous  Matter,  and  thus  evidently  demonftrates  how  pregnant  it 
is  with  the  diffolved  Amber  :  As  the  warm  Weather,  however,  comes  on,  it 
grows  pellucid  again,  and  takes  up  what  was  feparated  from  it  before.  If 
from  this  Tindture  you  draw  off  half  the  Alcohol,  the  remaining  thick  Mat¬ 
ter  will  let  fall  a  kind  of  mealy  Powder  of  Amber,  which  is  of  an  exceeding 
aromatic  Smell  and  Tafte.  It  is  furprizing  here,  now,  that  this  Body  fhou’d 
almoft  all  of  it  be  fo  equably  diffolved  in  the  Alcohol  without  any  confider- 
able  feparation  of  its  Elements,  and  yet  fhou’d  acquire  fuch  noble  Medicinal 
Virtues,  which  did  not  difeover  themfelves  before  in  the  Amber  itfelfj  efpecially 
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as  by  diftillation  it  is  divided  into  fuch  various  parts,  of  fuch  differenH^ualities 
andVertues,  as  will  appear  in  Procefs  86.  Hence  then  we  have  another  evident 
proof  that  there  is  an  incredible  diverlity  in  chemical  productions,  as  they 
are  prepared  with  different  Menftruums ,  and  by  different  Methods.  Hence  we 
fee  farther  too,  that  the  moft  different  Elements  may  lie  intirely  concealed  in  a 
compound  Body,  without  the  leaft  difcovery  of  their  nature  or  prefence,  and 
that,  though  they  are  very  fubtilly  divided  by  rubbing,  or  by  a  Menjiruum. 
And  hence,  laftly,  it  appears,  how  the  foie  divifion  of  a  Body  brought  about 
by  a  Menjiruum  may  produce  new  Vertues  in  it  without  any  feparation  of  its 
Elements.  This  TinCture  now  is  of  admirable  fervice  in  all  thofediforders  which 
arife  from  too  great  a  mobility  of  the  (injlrumentumproximum)vc\ofk  immediate  In- 
lfrumentof  the  human  AffeCtions,  viz.  the  Spirits,  and  nervous  Syftem,  to  the 
production  of  which,  a  weak  habit  of  Body  has  a  particular  tendency.  Hence  in 
hypochondriacal,  hyfterical,  languid,  cold,  watery,  pituitous,  leucophlegmatic 
Cafes,  Catarrhs,  and  Convulfions  that  are  often  caufed  by  thefe  Diforders,  it  is  an 
excellent  Medicine.  And  for  this  reafon  both  Helmont  and  Boyle  rank’d  it  amongft 
the  moft  efficacious  Antifpafmodics,  and  Antileptics,  where  they  were  owing 
to  this  Caufe.  Thefe  three  inftances  then  are  fufficient  to  let  you  into  the  true 
method  of  extracting  TinCtures  from  thofe  Subftances  which  give  them  out 
with  the  greateft  difficulty.  The  Dofe,  now,  and  Method  of  ufing  this  Tinc¬ 
ture  are  the  fame  we  gave  you  Procefs  56. 

PROCESS  LIX. 

Tincture  of  Benjamin  by  the  help  of  the  Procefles  47,  48,  49. 

APPARATUS. 

IF  this  noble  refinous  Body,  which  fpontaneoufly  diftills  from  its  Tree  in 
great  abundance,  is  reduced  to  Powder,  and  without  any  preparation  boil’d 
in  a  Bolthead  with  Spirit  of  Wine  once  rectified,  it  will  be  prefently  diffolv’d 
into  a  red  fweet-fcented  Liquor.  If  the  pure  folution  is  then  poured  off,  and 
the  Refiduum  is  treated  again  in  the  fame  manner,  and  fo  on,  almoft  all  the 
Benjamin  will  be  diffolved,  a  few  Faces  only  being  left  at  the  bottom.  If  you 
boil  Alcohol  with  it  in  the  fame  manner,  the  TinCture  becomes  ftill  ftronger. 
Both  of  them  have  a  fweet  Smell,  and  a  warm,  bitterifh,  balfamic  Tafte. 

USE. 

HENCE  it  appears,  that  a  refinous,  pinguious  Body  may  be  intirely  dif- 
folved  in  Alcohol,  and  make  with  it  a  Liquor  that  is  pretty  thin,  and 
homogeneous.  If  a  little  of  this  Liquor  is  poured  into  a  good  deal  of  Water, 
the  Mixture  grows  white,  opake,  and  milky,  and  is  called  Lac  Virginis , 
becaufe,  if  it  is  ufed  as  a  Wafh,  it  foftens  the  Face,  and  if  it  is  buffered  to 
dry  on,  it  covers  it  with  a  very  fine,  beautiful  Pellicle.  Hence  it  is  reckoned 
amongft  the  innocent  Cofmetics,  and  is  fometimes  on  account  of  its  grateful 
Smell  ufed  by  the  Barbers  in  fhaving.  This  Refin  of  Benjamin,  and  Camphire, 
are  wonderfully  volatile,  and,  without  the  affiftance  of  an  Alcali,  fpontaneoufly 
diffoluble  in  Alcohol,  in  a  gentle  degree  of  Hear. 
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PROCESS  LX. 

Tindture  of  Guaiacum-wood  by  the  help  of  the  Procefes  47,  48,  49. 

APPARATUS . 

1.  'nr'AKE  fome  very  fine  Rafpings  of  the  choiceft,  heavy,  frefh,  green 
X  Guaiacum-wood,  or  rather  the  Powder  of  its  Bark,  put  it  into  a  tall 
Bolthead,  and  pour  upon  it  enough  rectified  Spirit  of  Wine  to  cover  it  to  the 
height  of  four  inches,  without  the  addition  of  any  thing  elfe.  Boil  them  to¬ 
gether,  in  the  manner  already  explained,  for  the  fpace  of  four  Hours,  frequent¬ 
ly  fhaking  the  Glafs.  By  this  means  then  there  will  a  red  Liquor  fwim  at 
top,  which,  after  it  has  flood  and  fettled,  (train  carefully  through  a  Cloth,  and 
keep  by  itfelf.  Pour  fome  frefh  Spirit  on  the  Refiduum ,  and  treat  it  in  the 
fame  manner,  and  fo  proceed,  and  when  all  the  Tindtures  are  properly  depu¬ 
rated,  mix  them  together,  and  you  will  have  a  Liquor  of  a  very  penetrating, 
warm,  aromatic  Tafte  and  Smell.  If  you  make  ufe  of  Alcohol  for  this  purpofe, 
inftead  of  rectified  Spirit  of  Wine,  the  Tindture  will  be  fo  much  the  better. 

2.  When  this  Tindture  is  prepared  with  pure  Alcohol,  draw  off  the  Spirit 
with  a  gentle  Fire,  in  a  tall  Cucurbit,  till  there  remains  but  one  quarter, 
which  will  be  a  very  rich  Tindture,  ftrongly  impregnated  with  the  Vertues  of 
the  Guaiacum.  If  there  is  a  watery  Phlegm  in  the  Spirit  made  ufe  of,  then, 
if  you  infpiffate  it  fo  far,  the  Refin  will  begin  to  precipitate,  but  if  you  draw 
the  Tindture  with  the  pureft  Alcohol,  it  will  bear  this  infpiftation  without  any 
reparation  of  its  parts,  and  at  the  fame  time  will  increafe  in  its  Strength. 

’  ;  USE . 

IN  this  Operation  then  you  fee  the  method  by  which  the  oily,  refinous,  bal- 
famic  part  may  be  extradted  from  fweet  Woods,  which  may  then  be  preferv’d 
for  medicinal  purpofesu  The  Liquor  thus  produced,  too,  is  valuable  on  ac¬ 
count  of  the  Refin  that  may  afterwards  be  procured  from  it.  The  Vertues 
of  thefe  Tindtures  depend  upon  the  proper  Qualities  of  the  Woods  they  are 
extradled  from,  fo  far  as  they  refide  in  their  aromatic,  balfamic,  oily,  refinous 
parr.  Hence,  from  Aloes- wood,  Calambac ,  Snake- wood,  Rofe-wood,  Saunders, 
and  the  like,  by  this  method,  and  with  this  folvent,  are  prepared  Tinctures  of 
excellent  Vertues.  This  Tindture  of  Guaiacum,  externally  applied,  is  of  won¬ 
derful  fervice,  where  there  is  any  thing  fungous,  mucous,  or  virulent,  in  vene¬ 
real  and  other  malignant  Ulcers,  whether  their  feat  is  in  the  Skin,  and  Membranes 
Adiyofa,  or  in  the  Mouth,  palate,  Fauces)  or  Throat. 

PROCESS  LXI. 

Tindture  of  Scammony  by  the  help  of  the  Procejfes ,  47,  48,  49. 

y  APPARATUS. 

THE  thick,  pinguious,  milky  Juices  which  fpontaneoufly  diftill  in  great 
plenty  from  fome  Plants  when  they  are  wound. d,  after  they  come  to  be 

infpiffated 
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infpifiated  by  the  Heat  of  the  Air,  or  Sun,  generally  difcover  fomewhat  of 
Refin  in  ’em.  Of  this  kind  are  Lettice,  Gum-fuccory,  Sow-thiftle,  Hawk- 
weed,  Dandelion,  Vipers-grafs,  Goats-beard,  Succory,  Spurge,  the  Euphorbium, 
Convolvuli ,  Poppies,,  and  the  like.  Thefe  Juices  then  being  dried  and  reduced  to 
Powder,  mud  be  boil’d  in  the  fame  manner  in  a  Bolthead  with  Spirit  of  Wine, 
either  once  or  twice  redtified,  by  which  means  they  will  be  almoft  all  diffolv- 
ed,  leaving  but  a  little  terreftrial  Faces  behind.  And  thus  we  draw  a  Tindlure 
from  the  Scammony  of  Syria ,  which  is  the  infpifiated  Juice  of  a  Convolvulus . 

U  S  E. 

Tindlure  of  Scammony  prepared  in  this  manner  will  purge  in  a  fmall  Dofe, 
viz.  two  drachms  mixed  with  three  or  four  times  as  much  Syrup  of  D.imafk 
Rofes *,  and  from  this  is  generally  prepared  the  Refin  of  Scammony.  The  in- 
fiances  now  we  have  given  in  thefe  three  laft  Procefies  difcover  to  us  particu¬ 
larly  the  Adtion  of  pure  Spirits  of  Wine  upon  compound  vegetable  Sub- 
llances,  which  proceeds  according  to  the  Law  obferved  by  the  ancient  Chemifts, 
viz.  that  Spirits  diffolve  that  which  is  like  them  ;  for  Alcohol  that  is  abfolutely 
pure  extracts  from  dry  vegetable  Bodies,  Spirits,  Balfams,  Oils,  Colophonies, 
Refins,  Gum  Refins,  and  perfect  faponacious  Subftances,  leaving  a  pure,  dry 
Salt,  and  an  Earth  behind.  When  the  Operator,  therefore,  knows  that  all  the 
particular  Vertues  which  he  wants  to  extract  from  thefe  Bodies,  refide  in  thefe 
parts,  then  the  Tindlure  fhou’d  be  made  with  the  pureft,  and  molt  perfedl  Al¬ 
cohol,  as  we  obferved  in  the  Tindlure  of  Guaiacum:  But  on  the  other  hand, 
when  thefe  Vertues  are  lodg’d  in  the  oily,  refinous,  faline,  and  faponaceous 
parts  together,  it  is  better  to  make  ufe  of  common  redtified  Spirit  of  Wine,  than 
Alcohol,  for  thatadls  by  its  watery  part  upon  the  faponacious  faline  Matter,  and 
by  its  fpiritous,  upon  the  balfamic,  oily,  and  refinous,  and  confequently  in  fuch  a 
Tindture  you  have  their  Vertues  united  together.  This  is  evident  in  the  Root 
of  Hellebore,  Hermodadlils,  Jalap,  Mechoachan,  andTurbith;  for  the  Tinc¬ 
tures  extradled  from  thefe  with  Spirit  of  Wine  once  redlified,  purge  much 
better  than  thofe  made  with  fimple  Alcohol.  Thus  if  you  draw  a  refinous 
Tindlure  from  Jalap  with  Alcohol,  it  is.lefs  efficacious,  and  there  will  ftill  re¬ 
main  a  purging  Quality  in  it,  which  may  be  got  out  of  it  by  boiling  it  in  Wa¬ 
ter*,  if  you  extradl  one  with  common  Spirit  of  Wine,  it  purges  more,  and  the 
Rejiduum  is  hardly  good  for  any  thing.  From  what  has  been  obferved  then 
we  infer,  that  a  fixed  alcaline  Salt  is  not  necefiary  in  many  Tindlures,  nay,  that 
it  wou’d  deftroy  or  alter  their  Vertues  *,  and  that  they  are  not  always  to  be  ex¬ 
tradled  with  Alcohol:  In  thefe  cafes,  therefore,  we  muft  always  ftrft  carefully 
confider  what  fort  of  Spirit  is  to  be  made  ufe  of.  All  thefe  Tindlures,  now, 
that  are  made  with  pure  Alcohol,  generally  burn  away  intirely  like  fimple 
Alcohol,  and  thus  evidently  demonftrate,  that  the  inflammable  part  only  rs  here 
extradled  from  the  Compound,  all  the  reft  being  left  behind.  When  the  pecu¬ 
liar  Vertue  of  a  Vegetable,  therefore,  refides  in  the  fafine,  faponacious  part 
alone,  then  a  Decodtion  of  it  in  Water  is  better  than  in  Alcohol.  Opium  is 
heft  of  all  di.flolved  in  Water,  then  in  Wine,  and  next  in  Spirit  of  Wine,  and 
is  always  fo  much  the  worfe,  as  the  Spirit  is  ftronger. 
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PROCESS  LXJL 

A  Purging  Potion  from  Procefs  61,  and  a  Sudorific,  one  from  6c. 

A  P  PA  RA  P  U  Si 

IF,  as  I  obferved  before,  you  take  two  drachms  of  Tindlure  of  Scammony 
well  prepared  with  rectified  Spirit  of  Wine,  and  mix  ic  with  three  times  as 
much  of  any  purging  chologogue  Syrup,  as  Syrupus  de  Rhabarbaro ,  Cichorei  cum 
Rheo ,  Rofaceus  folutivus  /implex,  or  with  Sena,  and  give  it  upon  an  empty  Sto¬ 
mach  to  a  pretty  ftrong  Perfon,.  who  wants  this  particular  fort  of  purging,  ic 
generally  anfwers  the  end  very  well,  by  clearing  away  the  Bile.  Or  if  you  take 
four  drachms  of  fuch  a  Tincture  drawn  from  the  choiceft  Jalap  with  common 
Spirit  of  Wine  gently  redtified,  and  add  to  it  half  an  ounce  of  Syrupus  de  Spir 
m  Cervina ,  you  will  have  a  Potion,  which  will  purge  off  a  vaft  quantity  of  thin 
Water,  without  any  confiderable  ruffle  or  inconvenience.  In  thofe  diforders 
therefore  where  this  kind  of  purging  is  neceffary,  it  proves  an  excellent  Hydro- 
gogue.  Thefe  Tindtures  therefore  are  generally  kept  in  the  Apothecaries  Shops 
for  any  extemporaneous  prefcriptions.  But  again,  if  you  take  four  drachms  of 
Tindture  of  Guaiacum  prepared  with  pure  Alcohol,  and  then  infpiflated  to  one 
half,  and  mix  with  it  four  times  as  much  Syrupus  quinque  radicum  aperientium,  de 
Artemefia  Fernelii ,  or  the  like,  and  give  ic  to  a  patient  faffing*,  and  in  bed; 
ic  commonly  foon  difperfes  itfelf  all  over  the  Body,  heats  it,  puts  it  in  motiorr, 
and  difpofes  it  to  fweat  pretty  plentifully.  And  hence  it  is  commended  in  ver 
nereal  diforders,  that  fpread  themfelves  through  the  fubcutaneous  parts  of  the 
Body.  And  laftly,  fuch  a  Potion  prepar’d  with  Tindture  of  Snake- wood,  and 
given  in  the  fame  manner  a  little  before  the  cold  fit  of  an  intermittent,  has  of¬ 
ten  ^an  excellent  effedt,  by  promoting  Sweat,  heating  the  Body,  and  diffipating 
the  Gaufe  before  it  has  formed  the  Fit*  The  effedts  of  other  Tindtures  may 
hence  be  eafily  underftood. 

V  S  E. 

THE  Vertues  of  a  great  number  of  Vegetables  refide  in  their  Refins. 

And  thefe  are  generally  tenacious,  and  by  this  property  are  ready  to  fix 
and  adhere  to  particular  parts  of  the  Body:  At  the  fame  time  too  by  their  te¬ 
nacity  they  are  either  rendered  flow  in  their  Adtion,  or  prevented  from  exerting 
it  efficacioufly  *,  but  when  they  are  difperfed  through  the  vegetable,  fpiritous 
Menjlruum  defcrib’d,  they  adt  quicker,  pafs  fooner,  and  operate  in  a  great  deal 
lefs  Dofe.  Thefe  Refins,  however,  when  they  are  diflolved  in  Spirits,  are  fo 
acrid,  that  they  can’t  be  drank  alone,  and  yet  if  you  offer  to  dilute  them  with 
Water,  there  is  immediately  a  tenacious  Matter  precipitated  to  the  bottom. 
Nothing,  therefore,  is  better  to  mix  them  with,  than  a  thick  Syrup,  in  which 
they  will  not  precipitate ;  nor  will  they,  on  account  of  its  wonderful  fimplicity, 
be  at  all  altered,  or  lofe  any  of  their  proper  Vertues  by  this  Mixture,  though 
at  the  fame  time  they  will  by  the  thicknefs  and  fweetnefs  of  the  Syrup  be  ren¬ 
dered  much  milder. 
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PROCESS  LXIII. 

A  Lac  Virginis  from  Procefs  59. 
APPARATUS. 

IF  the  very  red  Tindlure  of  Benjamin,  rightly  prepared  according  to  Procefs 
59,  is  examined,  even  with  a  Microfcope,  it  appears  uniformly  pellucid  i 
but  if  you  let  fall  a  drop  of  it  into  Water,  it  immediately  grows  white* 
and  opake,  and  produces  fome  Films,  that  are  difcernible  by  the  naked  Eye,  but 
more  fo  if  looked  at  with  a  Glafs.  If  any  quantity  of  this  Tindture  therefore, 
is  mixed  with  ten  times  as  much  Water,  it  grows  prefently  milky,  turbid  and 
full  of  Flakes,  and  almoft  all  the  Benjamin  is  precipitated  to  the  bottom,  in 
form  of  a  fine  mealy  powder,  fo  that  there  remains  very  little  either  of  its. 
Tafte  or  Smell. 

/  US  K 

THIS  Experiment  then  ferves  to  difcover  to  us  the  nature  of  Refins,  with 
regard  to  Alcohol  and  Water  ;  that  of  the  white  precipitation  of  an  oily 
Body  in  Water  (Procefs  15,  16,.  17,  21,  26,  27,  28,  29;)  the  production  of- 
a  Refin,  by  an  Extract  made  with  Spirits  *,  and  the  feparation  of  this  Refin 
again  from  the  Spirits,  by  the  help  of  Water.  This  refinous  Matter  now  that  fub- 
fides  in  the  Water,  prefents  to  the  view  fome  very  fubtil,  fmooth  Pellicles, 
which,  being  rubb’d  upon  the  Skin,  render  it  fleek  and  foft,  ancp  at  the  fame 
time  make  it  look  beautifully.  Hence  it  is  made  ufe  of  to  walh  the  Face  with,, 
where  there  are  Buftules,  little  Ulcers,  Freckles,  or  the  like  Blemifhes. 

PROCESS  LXIV. 

Re  fins  procurd  from  Procefs  60,  61.. 

A  P  PA  R  AT  U  Si. 

1.  Jr^AKE  a  Tindlure  drawn  from  an  oily  refinous  Vegetable  with  A1-- 
X  cohol  of  Wine,  according  to  Procefs  60,  61,  and  when  it  is  grown: 
very  fine  by  Handing  quiet,  let  it  be  infpiffated  with  a  gentle  Fire  in  a  Cucurbit, 
till  there  is  only  one  fourth  part  remaining and  here  the  Alcohol  that  is  drawn 
off,  if  it  is  fav’d,  will  ferve  again  for  the  fame  ufe..  Pour  the  infpiffated  Tindlure 
into  twelve  times  as  much  clean  Water,  contain’d  in  a  low  Veffel,  that  has  a 
Mouth  big  enough  to  admit  one’s  Hand.  The  Mixture,  then,  in  an  inftant 
will  grow  turbid,  and  white,  and  will  prefently  difcover  fome  yellow  Corpufcles, 
which  being  collefted  at  the  bottom  form  a  thick,  tenacious,  pinguious  Matter, 
which  is  fub-pellucid.  Put  the  whole  into  a  Cucurbit,  and  with  a  very  gentle 
fand  heat  draw  off  the  remaining  Alcohol  with  an  Alembic,  and  proceed  in  this 
Operation  as  long  as  the  Streaks  in  the  Head  make  itappear,  that  the  inflammable 
Spirits  (till  afcend.  The  Spirit  that  comes  off  mix  with  that  which  you  drew 


1 6 6  Elements  of  Chemistry,  Part  III. 

off  before,  and  there  will  then  remain  only  the  Water,  and  at  the  bottom  of 
it  the  Matter  juft  defcribed,  which  will  melt  with  the  heat  of  the  Water,  and 
afterwards  grow  hard. 

2.  Throwaway  the  Water,  in  which,  tho’  there  will  beTome  Smell  andTafte, 
yet  there  will  be  but  very  little  Vertue.  At  the  bottom,  let  the  refinous  Matter 
colled  itfelf  into  one  Mafs,  which  you’ll  eafily  unite 'together,  and  which  at  firft 
will  be  foft  and  flexible,  and  will  flick  to  your  Fingers,  foasto  be  troublefome. 
When  you  have  wafh’d  it,  however,  fome  number  of  times  with  freffi  cold  Wa¬ 
ter,  it  gradually  grows  fliff  as  it  cools,  and  being  dry’d,  forms  a  hard,  brit¬ 
tle,  pellucid  Body,  which  foftens  and  runs  with  Heat,  will  not  difiolve  in  Wa¬ 
ter,  but  may  be  diluted  with  Oil,  or  Alcohol,  and  burns  like  Oil  in  the  Fire. 
This  is  what  goes  by  the  name  of  a  Refin,  and  mull’  be  kept  in  a  cold  dry  place, 
and  in  a  clean,  dry,  clofe  Veflel.  This  maybe  procured,  by  this  means,  from 
almoft  any  vegetable  Subftance  that  is  oily,  heavy,  dry,  and  refinous.  Na¬ 
ture  often  fpontaneoufly  produces  the  fame  thing  from  Vegetables,  but  never 
more  perfedlly  than  in  the  Camphire-tree,  which  furnilhes  us  with  a  pure,  white, 
clear,  fragrant,  volatile  Refin,  but  which  is  with  difficulty  reduced  to  Powder. 
From  the  Benjamin-tree  too  there  oozes  out  a  pure  volatile  Refin,  in  pretty 
conflderable  quantity.'  But  when  pure  Alcohol,  now,  is  made  ufe  of' to  extract 
Tin&ures  from  Vegetables,  that  are  refinous  indeed,  but  at  the  fame  time 
juicy  and  green,  then  the  Water  that  abounds  in  thefe  Juices  mixes  itfelf  with 
the  Alcohol,  fo  that  hence  it  becomes  diluted,  and  of  confequence  adts  like 
common  or  rectified  Spirit  of  Wine,  according  to  the  greater  or  lefs  quantity 
of  Water  that  is  fupplied  by  the  Plant.  In  this  cafe,  therefore,  its  Operation 
will  be  different  from  what  it  is,  when  the  Body  is  dry. 

USE. 

i.^T^HIS  Experiment,  then,  which  is  a  pretty  general  one,  teaches  us  the 
nature  of  Refin,  which  feems  once  to  have  been  a  pure  thin  Oil,  in 
the  Vegetable,  according  to  Procefs  34,  35,  and  what  we  there  took  notice  of 
concerning  the  origin  of  infpiflated  Oils.  Hence  the  Chemift  learns  the  various 
appearances  under  which  Oil  is  capable  of  fubfifting,  as  it  is  affedfed  by  diffe¬ 
rent  degrees  of  Heat  or  Cold:  In  a  certain  degree  of  Cold,  it  is  a  hard,  brittle 
R<ffin  ;  when  it  comes  to  be  expofed  again  to  Heat,  it  diffolves  into  a  pure 
fluid  Oil.  Some  Chemifls,  indeed,  have  afferted,  that  Re  fins  are  produced  by  the 
combination  of  a  ftrong  Acid  with  a  limpid  Oil,  as  they  obferved  that  the  ve¬ 
ry  ftrong  cauftic  Spirit,  both  of  Nitre  and  Vitriol,  upon  being  mixed  with  fuch 
an  Oil,  forms  a  pitchy  tenacious  Mafs,  which  by  the  help  of  the  Fire,  may  be 
farther  perfedted  into  a  Refin  :  And  hence  they  faid,  that  Sulphur  itfelf,  being 
generated  in  this  manner,  is  a  true  Refin  of  the  Earth.  There  is  a  great  deal 
of  reafon,  however,  to  doubt,  whether  theRefins  we  are  fpeakingof  are  formed 
by  a  coagulation  of  an  Oil  with  an  Acid,  inafmuch  as  in  the  natural  Alterati¬ 
on  of  Balfams  into  Refins,  the  Acid  is  more  and  more  feparafed  from  theBal- 
iam,  as  that  from  its  liquid  State  grows  gradually  thicker,  and  harder,  and  at 
lafl,  when  it  comes  to  be  hardened  into  a  Refin,  there  is  {fill  lefs  Acid  in  it, 
than  when  the  Mafs  continued  fomewhat  liquid.  Nay  farther,  too,  the 
Refins  that  are  thus  produced  by  the  mixture  of  an  Oil  with  an  Acid,  are  al¬ 
ways 
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ways  different  both  from  thofe  which  nature  fpontaneoufly  furnifhes  us  with, 
and  thofe  which  are  procured  from  Vegetables  by  the  help  of  Alcohol  ;  forthefe 
iaft  will  diflol ve  in  Alcohol,  whereas  Sulphur  is  not  affedled  by  it. 

2.  In  the  Relins  thus  prepared,  which  by  the  inflammability  of  their  whole 
Subfiances,  diicover  their  perfectly  oily  Nature,  there  feems  to  refide  the  origi¬ 
nal  Spirilus  Re&Qr\  for  the  Smell,  Taile,  and  particular  Vertues  are  found5 
ftill  to  remain  in  this  refinous  Subfiance,  that  is  to  fiy,  thofe  which  are  lodg’d 
in  the  oily  part  of  the  Vegetable.  And  hence,  thefe  being  entangled  in  the 
tenacity  of  the  Refin,  may  be  fecured  for  years,  whereas  they  would  be  diflipa- 
ted  fooner  from  the  Vegetable  itfelf.  But  from  the  vrfcidicy  of  thefe  Refins  it 
often  happens,  that  when  they  are  taken  into  the  human  Body,  they  pafs  through 
intire,  without  giving  out  their  Spirits  to  perform  their  proper  Operation,  not 
meeting  with  Bile  enough,  or  any  other  faponacious  Liquid  to  diflol ve  them, 
and  render  them  efficacious.  By  this  means  the  Phyfician  is  frequently  disap¬ 
pointed,  when  theie  are  ordered  in  Pills,  as  they  are  then  often  difcharged 
whole  by  Stool,  without  the  expedted  fuccefs.  In  thefe  Refins  too  there  is 
generally  a  manifeft,  acrid,  cauflic,  inflammatory  Power,  fo  that  if  they  flick 
to  the  Tongue  or  Fauces^  by  their  Acrimony  they  prove  very  troublefome,  and 
in  the  Stomach  and  Inteflines  have  the  fame  effedt,  irritating,  and  inflaming 
the  parts,  and  thus  doing  a  great  deal  of  mifchief.  Hence,  when  thefe  Refins 
are  prepared  from  Celoquintida ,  Spurge,  Euphorbium ,  Hellebore,  Jalap,  Me- 
choacan ,  Scammony,  or  Turbith,  they  fometimes  bring  on  a  dangerous  Hyper - 
cartharfis  that  is  not  eafily  flopp’d.  That  both  thefe  inconveniences  therefore 
may  be  avoided,  let  thefe  Refinsbe  rubb’d  for  a  good  while  w  ith  an  equal  quanti¬ 
ty  of  Loaf  Sugar  in  a  cold  glafs  Mortar,  and  when  they  are  reduc’d  to  a  very  fine 
Powder,  let  them  be  given  in  any  Syrup,  and  then  they  will  never  pals  through 
the  Body  undiffolved,  nor  will  ever  adhere  to  the  Folds  of  the  Stomach  orJntef- 
tines,  but  performing  their  proper  office  eafily  and  expeditioufly,  will  prove 
an  excellent  fort  of  a  Medicine.  Or  if  they  are  well  rubb’d  and  divided  with, 
a  little  Yolk  of  Egg,  their  tenacity  will  by  this  means  too  be  deflroy’d,  and 
their  Operation  will  be  rendered  quicker  and  more  efficacious.  And  by  thefe 
Methods,  even  thofe  Refins  will  purge,  which  are  procured  from  Vegetables* 
that  have  no  purging  quality,  as  we  fee  plainly  in  the  Refin  of  Guaiacum. 

3.  The  greatell  Mailers  in  the  Chemical  Art,  long  ago  informed  us,  that  cli- 
flill’d  aromatic  Oils,  that  are  very  pregnant  with  Spirits,  will  grow  refinous 
when  their  Spirits  are  feparated  from  them  •,  and  this,  in  fome  of  them,  is  evi¬ 
dently  confirmed  by  obfervation:  For  if  the  pureft  Oil  of  Cinnamon  is  diluted 
with  Alcohol,  and  this  is  intirely  drawn  off  again  by  Diflillation  with  a  gentle 
Fire,  then  the  Alcohol  will  carry  off  the  Spirits  along  with  it,  and  the  Oil  will 
remain  at  the  bottom  exhaufted,  and  at  the  fame  time  inclining  towards  the  na¬ 
ture  of  a  Refin. 

4.  But  as  the  purging  qualities  of  fome  Vegetables  refide  partly  in  the  Refin 
that  is  extradled  from  them  by  Alcohol,  and  partly  in  another  adtive  principle 
which  is  difloluble  in  Water,  as  appears  plainly  in  Jalap  •,  hence,  if  after  you 
have  drawn  out  all  the  refinous  part  with  Alcohol,  you  boil  the  Refuluum  in 
Water,  you  will  by  this  means  obtain  the  other  like  wife.  If  you  infpilLte  this 
Decodtion  therefore,  and  reduce  it  to  an  Extradl,  andThen  mix  it  thoroughly 
with  the  Refin  rubbed  according  to  Art  with  fome  Yolk  of  E^g,  you  will 
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then  have  an  excellent  Compound,  which  in  a  fmall  compafs  will  poffefs  almoft: 
all  the  purging  quality  of  the  Vegetable. 

PROCESS  LXV. 

Extracts  call'd  EJjential  ones,  from  Procefs  48  :  An  injlance  here  in  Saffron . 

APPARATUS. 

1. \  T ATURE  often,  in  particular  parts  of  Vegetables,  generates  & 
certain  kind  of  Matter,  which  is  of  fo  different  a  nature  from  every 
thing  elfe,  that  it  can  fcarcely  be  reduced  to  any  Genus  of  known  Bodies,  and  at 
the  lame  time  poffeffes  very  excellent  and  inimitable  Vertues.  Of  this  fort,  is 
that  Matter  which  is  contained  only  in  the  gold  coloured  Stamina  of  Saffron. 
This,  the  principal  of  the  Chemifts  have  had  fuch  an  Opinion  of,  that  they  cal¬ 
led  it  the  Aroma  Philofophorum>  and  by  combining  together  the  firft  Letters  of 
both  Words,  fometimes  fimply,  Aroph.  And  indeed,  it  is  incredible  how  rich 
this  is  in  Colour,  Smell,  Tafte,  and  Vertue,  how  fmall  a  compafs  it  takes  up 
notwithftanding  all  its  excellencies,  and  how  tender  it  is,  and  eafily  corrupted. 
For  this  reafon,  therefore,  it  deferves  a  particular  manner  of  Treatment. 

2.  Take,  then,  of  thechoiceft  frefh  Englijh  Saffron,  dry*d,  and  either  cut  fmall, 
or  whole,  as  you  have  a  mind,  two  ounces,  as  I  have  here  done  before  you. 
Put  it  into  a  very  clean  Cucurbit  that  has  a  long  narrow  Neck,  and  pour  upon 
it  as  much  of  the  pureft  Alcohol,  in  which  you  are  fure  there  is  nothing  hetero¬ 
geneous,  as  will  rife  to  the  height  of  4  or  6  inches  in  the  Body  of  the  Bolthead. 
Stop  the  Mouth  of  the  Glafs  lightly  with  a  conical  paper  Stopper,  and  place 
it  in  our  little  wooden  Furnace,  with  a  live  Coal  under  it,  fo  covered  with  lift¬ 
ed  Afhes,  that  it  may  give  out  a  Heat  only  of  100  degrees.  Let  it  digeft  in 
this  manner  for  the  fpace  of  three  days,  every  now  and  then  lhaking  the  Veffel ; 
and  then  let  it  (land  quiet  in  a  cool  place  for  24  hours,  after  which  you  may 
ftrain  it  through  a  thin  Cloth  placed  in  a  Funnel,  and  thus  you  will  have  a 
ting’d  Liquor  of  a  very  bright  Colour,  which  put  into  a  glafs  Veffel,  and  keep 
ftopt  very  clofe.  The  Saffron  at  the  bottom  of  the  Cucurbit  you  will  then  find 
paler  than  it  was  at  firft,  upon  which  pour  the  fame  quantity  of  Alcohol, 
as  before,  and  treat  it  in  the  fame  manner,  and  you  will  have  another  Tinc¬ 
ture,  which  mix  with  the  former:  The  Saffron  by  this  means  will  be  grown  ftill 
paler.  If  you  have  a  mind  then,  as  I  have  fometimes  done,  to  proceed  any  far¬ 
ther,  pour  more  Alcohol  on,  and  digeft,  (Ac.  as  before,  and  you  will  have  a 
third  Tindture,  which  will  not  be  fo  rich,  and  which  you  rnuft  keep  by  itfelf: 
The. Saffron  will  then  be  pale,  but  will  have  the  fame  form  and  fize  as  before. 
Upon  this  I  once  poured  Water,  and  digefted  and  decanted  it,  and  the 
Liquor  was  of  a  yellowifh  Colour,  which  being  feparated,  I  put  on  more  Wa¬ 
ter,  and  proceeded  in  this  manner,  till  it  would  extract  a  Tindture  no  longer. 
The  Stamina  were  then  of  an  exceeding  white  Colour,  and  being  gently  dry’d, 
retained  their  proper  Figure,  but  were  thinner  a  good  deal  than  at  fiaft,  and  had 
neither  Smell  nor  Tafte,  nor  were  eafily  to  be  diftinguifhed  from  Threads  of pure 
Flax.  It  is  furprizing,  therefore,  to  conlkler,  in  what  place  this  wonderful  Matter 
fhould  refide,  which  as  appears  by  this  Operation,  may  be  richly  diffufed  thro* 
fo  large  a  quantity  of  Alcohol.  4  3.  Lee 
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3.  Let  the  Alcohol  in  the  two  firft  Tinctures  be  gently  drawn  off  in  a  glafs 
Cucurbit,  with  a  Heat  of  ioo  degrees,  till  there  remains  about  an  ounce  at 
the  bottom,  keeping  the  Veffels  very  clofe.  When  this  is  cold,  let  it  be  poured 
into  a  Vial,  and  (topp’d  as  nicely  as  poflible.  This  Liquor  will  be  of  a  very 
red  Colour,  an  exceeding  fragrant  Smell,  and  a  bitter,  aromatic,  penetrating 
Ta.te,  and  of  the  Confidence  of  a  liquid  Oil  ;  and  then  it  is  called  the  Extract 
of  Saffron.  The  Spirit  that  rifes  in  Diftillation,  will  be  very  limpid,  dif- 
covering  no  manner  of  Colour,  but  having  a  fine  aromatic  Smell  of  Saffron, 
and  fomewhatof  the  Tafte:  This,  therefore,  I  always  fee  by  for  the  fame  ufe, 
and  by  this  means  it  becomes  conftantly  more  and  more  impregnated. 

'  USE. 

1.  ’"T'HIS  furprizing  Experiment  difeovers  to  us  a  new  kind  of  Matter, 
-A  which  we  can  fcarcely  call  an  Oil,  Spirit,  Gum,  Refin,  or  Gum-Refin  ; 
nor  is  it  a  Wax,  ora  Balfam.  What  then  fhall  we  fay  of  it?  Why  certainly  it  is 
fomething  of  a  particular  kind,  but  of  an  oily  fpirituous  nature.  The  Extradt 
prepared  in  this  manner,  fuffers  itfelf  to  be  mixed  with  Water,  Spirits  and  Oil : 
And  its  Vertues  have  fuch  a  fingular  reviving  quality,  that  the  immoderate  ufe 
of  it  is  apt  to  excite  an  extravagant,  nay  indecent  Mirth,  but  a  prudent 
one  renders  it  truly  exhilarating.  It  is  faid  to  have  a  peculiar  power  of  deftroy- 
ing  the  petrifying  quality  of  the  Urine  in  the  Kidneys,  and  of  confequence  to 
bean  excellent  Remedy  againft  the  Stone.  This  is  the  true  Aroph  ofParacelJus: 
Nor  is  it  neceffary  to  mix  the  Saffron  with  Bread,  and  let  it  corrupt  with  the 
Heat  of  Horfe-Dung,  in  order  to  extradt  a  Tincture  from  it,  for  by  this  means 
it  is  worfe  rather  than  better  ;  whereas  in  this  Preparation  of  ours,  we  retain 
the  whole,  without  any  lofs,  without  any  diminution  of  the  proper  Vertues,  or 
without  any  fenfible  alteration.  Thefe  Extracts  now  have  this  excellence,  that 
they  may  be  mixed  almoft  with  any  thing,  and  are  of  fo  exceeding  fubtil  a  na¬ 
ture,  that  they  are  capable  of  infinuating  themfelves  into  the  minuted  Veffels 
of  the  Body,  and  at  the  fame  time  are  fo  very  mobile,  that  they  diffufe  their 
Vertues  through  the  whole  human  Frame,  tho’  they  adt  particularly  upon  the 
animal  Spirits,  and  put  them  into  motion.  And  then  befides,  they  havethofe  pe¬ 
culiar  Vertues  which  the  All-wife  Creator  has  implanted  in  the  particular  Bodies 
they  are  made  from,  and  which  aredifeovered  only  by  their  proper  effedts,  nor 
can  be  explained  from  any  other  principle  whatever. 

2.  Ambergreafe,  Mufk,  Civet,  Cador,  Opobalfam,  Balfam  e  Mecha,  Li- 
quidambar,  Liquid  Storax,  Garden  Cloves,  Aromatic  Cloves,  Mace,  Nut¬ 
megs,  Angelica,  Galangals,  Mader-wort,  Florentine  Orris,  and  Barks  and 
Leaves  that  have  a  very  fragrant  Smell,  yield  the  fame  kind  of  Extradts,  if  they 
are  treated  in  the  fame  manner.  So  that  hence  it  evidently  appears,  that  the  Spirits 
of  particular  Bodies  may  be  drawn  out  and  colledted  together  by  the  help  of 
Alcohol.  And  for  this  reafon,  their  Vertue  feems  mod  readily  to  be  brought 
into  adtion  by  this  Operation ;  for  the  Alcohol  which  is  exceeding  fpirituous, 
by  being  united  with  thefe  very  adtive  Spirits,  produces  a  Medicine  which  very 
foon  difperfes  its  efficacy  through  all  parts  of  the  Body. 

3.  And  when  from  a  number  of  fuch  Bodies  as  are  above  deferibed,  you  pre¬ 
pare  the  fame  Medicine,  it  eafily  appears,  that  according  to  the  pleafure  of  the 
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Operator,  various  kinds  of  the  mo  ft  beautiful  Compounds  may  be  formed, 
which  by  their  united  Vertues  will  become  fo  much  the  ftronger,  fo  that  no¬ 
thing  can  be  contrived  that  fhall  be  more  efficacious.  Thefe  Extracts  are  beft 
taken  in  Canary,  or  fome  fuch  oily  Wine. 

PROCESS  LXVI. 

EJJential  Extracts  from  Camphire ,  by  the  help  oj  Procefs  48,  49. 

APPARATUS. 

THIS  furprifing  kind  of  Body,  which  we  have  more  than  once  taken 
notice  of  already,  deferves  to  be  ftill  farther  examined  in  the  following  hot 
manner.  Camphire,  then,  in  the  very  Countries,  is  found  to  refide  naturally  in  the 
Wood,  but  more  particularly  the  Bark  of  the  Camphire- tree  in  a  truecryftalline 
Mafs ;  of  which  that  in  the  Hand*  Borneo  and  Ceylon  is  the  fineft,  and  moft  va¬ 
luable.  Another  fort  is  procured  by  diftilling  the  Wood,  Bark,  and  Root  of 
the  Camphire-tree,  or  of  the  Ceylon  Cinnamon-tree  that  has  the  Smell  of  Cam¬ 
phire,  for  thefe  Bodies  being  digefted  in  Water,  and  diftill’d,  yield  a  limpid, 
and  very  penetrating  Oil,  which  is  ftrongly  impregnated  with  the  Smell  and 
Tafte  of  Camphire,  and  part  of  whicl*  hardens  into  Camphire  when  it  comes 
to  grow  cold.  This  wonderful  Subftance  is  depurated  by  Sublimation,  in  a 
clean  Veffel,  with  a  gentle  Fire.  It  is  clear  like  cryftal,  difficult  to  powder, 
very  Porous,  and  is  fpontaneoufly  volatile,  and  will  all  exhale  away.  In  Al¬ 
cohol  it  will  intirely  diffolve,  and  this  will  ftill  remain  perfectly  pellucid,  and 
will  by  this  means  acquire  a  very  fragrant  Smell.  If  you  then  diftill  this 
Mixture,  almoft  all  the  Camphire  rifes  with  the  Alcohol,  or  a  very  little  after 
it,  in  form  of  a  homogeneous  Liquid.  And  if  you  drop  a  little  of  this  very 
limpid  Liquor  into  Water,  it  immediately  grows  white,  and  tile  Camphire  ap¬ 
pears  again  in  the  Water  in  its  proper  form.  Thus  then  you  fee  that  this  hete- 
roclite  kind  of  Body  refembles  a  Refin,  but  a  volatile  one;  in  which  r@fpe<ft, 
therefore,  it  differs  from  others.  It  may  be  diffolved  too  in  Spirit  of  Nitre,  Spi¬ 
rit  of  Vitriol,  or  Aqua  Forth ,  in  the  fame  manner  as  it  is  in  Alcohol.  But 
where  again  do  we  find  this  to  be  the  cafe  in  other  Refins  ?  Hence,  therefore, 
it  appears,  that  even  in  the  true  Refins  of  Vegetables,  there  is  fuch  a  diverfity 
as  ffiews  them  to  be  very  different  from  one  another.  This  Liquor  too  may  bet 
infpiffated  at  pleafure  by  a  very  gentle  Diftillation,  and  then  it  has  the  appearance 
of  an  Oil. 

USE. 

THIS  Operation  then  makes  appear  the  true  nature  of  Camphire  as  before 
explained.  The  Spirit  drawn  from  it  by  Diftillation,  is  vaftly  penetrating 
and  volatile,  is  an  excellent  prefervative  againft  a  Mortification  and  Putrefa&i- 
on,  is  drying,  promotes  Perfpiration,  and  with  refpetft  to  the  Blood  and  Serumy 
is  a  Styptic.  The  application  of  it  to  the  bare  Nerves,  however,  one  would 
imagine  ftiould  not  be  fo  proper,  on  account  of  its  very  drying  quality. 
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PROCESS  LX  VII. 

QumUjfenieSy  as  they  are  call'd  by  the  Chemijls,  by  the  help  of  the  Procejfes 

23  to  30,  and  48,  49. 

A  P  P  A  R  A  T  U  S. 

i.^y^AKE  a  choice  diftill’d,  aromatic,  efiential  Oil,  put  it  into  a  dry, 
X  clean  glals  Vefiel,  and  pour  upon  it  12  times  as  much  of  the  very  pureft 
Alcohol,  that  which  has  been  alcali fated  in  particular,  and  then  diftill’d,  that 
it  may  not  contain  the  very  leaft  quantity  of  Water.  Shake  them  then  together, 
and  the  Oil  will  difappear,  and  will  be  fo  intimately  united  with  the  Alcohol-, 
as  to  form  one  very  limpid,  clear,  homogeneous  Liquid.  But  you  muft  take 
care  too,  that  there  is  no  Water  in  the  Oil,  for  otherwife  the  Experiment  will 
not  fucceed. 

2.  Alcohol,  therefore,  and  effential  Oils,  are  of  fuch  a  nature  with  regard 
to  one  another,  that  they  will  bear  to  be  intimately  mixed  and  united  together, 
provided  you  can  keep  them  perfectly  free  from  Water,  for  even  the  Moiffure  of 
the  Glafs,  or  ones  Breath,  will  prevent  their  union.  And  when  they  are  moft  ac^ 
curately  combined  together,  upon  pouring  Water  upon  them,  the  Mixture 
grows  white,  and  opake,  and  the  Water  attra&s  the  Alcohol  to  it,  and  fepa- 
rates  it  from  the  Oil. 

5.  If  Alcohol,  faturated  with  an  efiential  Oil,  is  diftill’d  perfe&ly  clofe  with 
a  gentle  Fire,  and  is  cohobated  fome  number  of  times,  the  Oil  becomes  gra¬ 
dually  fo  volatile,  that  great  part  of  it  will  rife  with  rhe  Alcohol.  By  this 
means,  therefore,  thefe  Oils  are  rendered  more  fubtil  and  a&ive,  and  are,  like 
Spirits,  advanc’d  to  the  greateft  penetrability,  and  yet  with  a  retention  of  their 
proper  Vertues. 

4.  But  again,  if  you  diftill  this  Mixture  of  Oil  and  Alcohol  with  a  Heat  of 
only  90  degrees,  then  the  Alcohol  will  rife  from  the  Oil,  carrying  up  with  it 
nothing  but  the  Spiritus  Rettor,  whilft  the  oily  part  will  remain  at  the  bottom. 
And  if  by  very  gentle  Cohobations,  you  thus  artfully  feparate  the  thin  part 
from  the  thicker,  you  will  at  Jafi:  have  an  Alcohol  fo  impregnated  with  thefe 
Spirits,  that  it  will  almoft  appear  pure  fimple  Spirits ;  but  the  thicker  part  of 
the  Oil  at  the  fame  time  will  be  exhaufted,  and  become  quite  effete. 

USE. 

i.TT  was  the  Opinion  of  the  ancient  Chemifts,  that  Fire,  Air,  Water,  and 

*  Earth,  concur  to  the  formation  of  fenfible  Bodies  *,  but  befides  thefe,  they 
fuppofed  farther,  that  there  is  another  fifth  Principle,  which  being  added 
to  the  Compound  arifing  from  the  combination  of  the  former,  gives  every  Body 
that  proper  and  peculiar  difpofition,  on  which  principally  depends  the  Colour, 
Smell,  Tafte,  and  Vertue,  of  fuch  a  particular  Body.  This,  therefore,  being  fu- 
peradded  to  the  other  four  Eflences,  they  called  the  {Quinta,  EJJentid)  Quinteflence 
of  Bodies.  This  they  imagined  to  be  contained  in  its  Body,  in  an  exceeding 
fmall  quantity,  but  at  the  fame  time  to  be  vaftl-y  efficacious,  and  when  it  is 

Z  2  feparated 
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feparated  from  it,  to  be  fit  to  animate  the  Spirits  of  fome  other  Body  into 
which  it  is  infufed  *,  upon  which  head  Ifaac  Hollandus  and  Paracelfus  deferve  to 
be  confulted.  There  is  fcarce  any  Method,  now,  that  is  properer  for  the  prepa¬ 
ration  of  this  QuintelTence,  than  that  which  we  have  mentioned:  Certainly 
one  drop  of  fuch  a  preparation  from  Oil  of  Cinnamon,  diluted  in  a  glafs  of  Ca¬ 
nary,  in  the  moft  grateful  manner  inftantly  revives  the  finking  Spirits.  Hence 
in  a  deliqttium ,  languor,  fuffocation,  or  penury  of  the  animal  Spirits,  of  all 
Remedies  it  is  the  moft  excellent.  Nor  indeed,  do  we  know  that  more  effica¬ 
cious  Vertues  can  be  extrafted  from  Vegetables  by  the  Chemical  Art. 

2.  If  a  drop  of  fuch  a  Mixture  of  Alcohol  and  Oil  is  Jet  fall  into  Water,  it 
foon  grows  white,  and  by  this  means  furniffies  us  with  a  Method  of  difcovering 
fuch  an  adulteration  of  thefe  Oils  with  Alcohol. 

3.  Hence  we  underftand  the  Power  of  Alcohol,  which  a£h  particularly  upon 
the  Spirits,  and  Oils  of  Vegetables,  by  diflolving  them,  and  then  intimately 
uniting  them  with  itfelf,  and  thus  forming  a  Compound,  which  feems  to  a# 
afterwards  with  an  equable  Vertue.  And  tho’  thefe  Oils  are  found  to  exift  in 
Vegetables  in  various  forms,  this  fignifies  nothing  with  regard  to  their  union 
with  Alcohol,  provided  they  are  quite  free  from  Water.  But  in  this  oily  Part,, 
under  all  its  different  appearances,  the  Spirits  abovementioned  are  always  found 
be  entangled  and  retained. 

4.  Betwixt  all  thefe  Preparations  and  Fire,  now,  there  is  obferveda  great  Af¬ 
finity  ;  for  if  thefe  QuinteHences  are  taken  internally,  they  heat  the  Body,  and 
being  ufed  imprudently  in  a  large  quantity,  quite  burn  it  up  ;  and  if  they  are 
applied  to  the  Body  externally,  they  produce  all  the  effedts  of  a  pretty  acute 
Inflammation,  and  carry  this  on  even  to  a  Gangrene. 

PROCESS  LXVlII. 

Dry  Quint  ejfences  prepared  from  Procefs  65,  67,  with  Sugar . 

A  P  P  A  R  A  TU  S. 

1.  *^pAKE  fome  Alcohol  combined  with  an  aromatic  Oil,  pour  it  upon 

JL  ten  times  as  much  Loaf-fugar,  very  dry,  and  finely  powdered,  and 
rub  them  for  a  good  while  in  a  glafs  Mortar  till  they  are  accurately  mixed  toge¬ 
ther.  Put  this  Compound  into  a  China  Cup,  and  place  it  in  a  clean  glafs  Cu¬ 
curbit  that  has  a  moderate  Heat  all  round  it,  that  thus  the  Spirit  that  keeps  the 
Sugar  moift,may  very  gently  exhale,  which,  by  putting  on  a  head,  may  be  colledled 
under  the  Title  of  a  Liquid  QuintelTence.  In  the  China  Cup  will  remain  the 
dry  Sugar  impregnated  with  the  QuintelTence  defired.  This,  then,  muft  be 
immediately  put  into  a  Vial,  and  be  ftopt  very  clofe,  and  is  then  properly  a 
dry  QuintelTence.  If  you  take  1  drachm  ol  the  ftneft  wheaten  Flower,  and 
5  drachms  of  Loaf-fugar,  both  very  dry,  and  rub  them  together  in  a  glafs 
Mortar,  and  pour  upon  them  r  drachm  of  a  Liquid  QuintelTence,  and  then 
proceed  as  before,  you  will  by  this  means  too  have  a  very  elegant  QuintelTence. 

2.  If  you  take  1  drachm  of  the  Liquid  QuintelTence  of  Procefs  4  a 
drachm  of  the  Eflential  Extra#  of  65,  and  of  Loaf-fugar,  and  Flower,  each 

3  drachms. 
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3 drachms,  and  treat  them  in  the  manner  deferibed,  you  will  have  the  fame 
kind  of  Medicine  almoft,  but  a  compound  one. 

3.  As  any  of  thefe  eflential  Oils  now  may  be  diluted  in  Alcohol,  and  tho’ 
many  of  them  are  mixed  with  it  will  form  but  one  homogeneous  Liquor, 
which  may  be  applied  to  the  fame  ufes,  hence  it  appears,  that  an  infinite 
variety  of  noble  Compounds  may  by  this  means  be  produc’d,  according  to 
the  pleafure  of  the  Operator,  each  of  which  will  vie  with  the  reft  in  point  of 
Excellence. 


USE. 


HENCE  we  fee  how  greatly  the  Chemical  Art  affifts  the  preparation  of  Me¬ 
dicines,  by  reducing  them  to  a  very  fmall  compafs,  and  yet  with  a  wonder¬ 
ful  Efficacy.  For  if  a  fcruple  of  fuch  a  dry  Quinteflfence  is  mixed  with  an 
ounce  of  Canary,  it  makes  a  Draught,  which  contains  all  the  Vertues  that  we 
can  exped:  from  Aromatics.  When  the  Phyfician,  therefore,  judges  that  fuch 
a  kind  of  Remedy  is  neceffary,  he  may  readily  borrow  it  from  the  Chemical 
Art.  And  thefe  Preparations  have  this  great  advantage,  that  they  will  keep 
good  for  a  long  while,  and  one  may  without  any  trouble  carry  them  with  one 
in  all  one’s  travels  and  voyages,  and  fo  have  them  ready  for  ufe,  when  one  can’t 
have  recourfe  to  an  Apothecary’s  Shop,  nor  ha* n’t  time  for  any  longer  Prepa¬ 
ration.  And  in  this  particular  again,,  the  Excellence  of  the  Chemical-  Art  ap¬ 
pears  very  evident. 


PROCESS  LXiX. 


A*fimple  aromatic  Spirit  from  Lavender  Flowers-. 


APPARATUS* 


i.T^AKE of  frefh  Flowers  of  Lavender,  juft  in  their  maturity,  and  gather’d 
L  on  a  hot  fine  day  in  the  afternoon,  6  ounces,  of  common  Spirit  of 
Wine  12  pints,  and  diftill  with  a  Worm  according  to  Art,  till  there  begins  to 
come  off  a  white  watery  Liquor.  In  the  firft  place  then,  you  will  have  a  lim¬ 
pid,  pellucid  Spirit,  which  will  be  impregnated  with  the  proper  Smell,  and 
Tafte  of  the  Lavender,  and  mu  ft  be  kept  by  itfelf.  To  this  there  will  next 
fucceed  a  tu-rbid,.  whitifh  Liquor,  of  which  you  may  colledt  and  keep  one  Pint  *, 
and  then  at  the  bottom  of  the  Still  there  will  be  left  a  brownifh  black  Liquor,  to¬ 
gether  with  the  Flowers,  which  will  not  retain  much  of  their  proper  fenfible 
Vertues.  The  firft  of  thefe  Liquors  is  the  Spirit  of  Lavender,  the  fecond  the 
Water. 

2.  Take  of  the  fame  Flowers  of  Lavender  3  ounces,  pour  upon  them  the 
Spirit  and  Water  of  the  former  Diftillation,  and  diftill  as  before,  and  you 
will  have  a  pure,  pellucid  Spirit,  as  in  the  former  cafe,  which  keep  by  itfelf 
under  the  Title  of  a  double  Spirit  of  Lavender:  But  here  draw  off  none  of  the 
white  Water,  for  fear  of  an  Empyreuma.  To  the  Reftduum ,  however,  you  may 
add  2  pints  of  frefh  Water,  and  then  diftill  1,  which  will  ferve  again  for  future 
Diftillations. 
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3.  If  In  the  lame  manner  you  diftill  2  ounces  more  of  the  frefh  Flowers  with 
the  preceding  double  Spirit,  and  the  Water  drawn  off  in  the  way  directed,  them 
the  Liquor  will  Hill  be  more  ftrongly  impregnated  with  the  proper  Spirit  of 
the  Lavender:  The  Water  is  added,  that  the  Flowers  may  not  grow  dry,  and 
be  burnt,  when  the  la  ft  part  of  the  Spirit  comes  to  rife,  for  this  being  then  left 
behind  prevents  it.  If  you  proceed  to  repeat  this  Diftillation  a  fufficient  num¬ 
ber  of  times,  you  will  at  laft  have  a  molt  excellent  Spirit.  The  fame  Operati¬ 
on,  tho’ more  (lowly,  may  be  perform’d  in  a  glafs  Cucurbit,  or  even  in  a  glafs 
Retort,  and  that  with  but  little  Trouble,  and  very  clean.  In  this  manner  I  have 
advanc’d  thefe  Spirits  to  the  greateft  Perfe&ion.  This  then  is  the  general  Me¬ 
thod  of  preparing  thefe  Spirits  from  aromatic,  fweet-fcented  Flowers.  The 
principal  that  are  made  ufe  of  for  this  purpofe,  are  the  Flowers  of  the  garden 
Glove,  Saffron,  Jeffamy,  Lavender,  white  Lilies,  Lilies  of  the  Valley,  Ma¬ 
rion  Syriacum ,  Oranges,  Citrons,  Lemons,  Rofes,  Rofemary,  French  Laven¬ 
der,  and  the  Lime,  all  which  require  the  fame  management.  But  among  all 
thefe,  that  famous  Spirit  drawn  from  Rofemary  Flowers,  called  Hungary  Wa¬ 
ter,  has  the  preference,  and  is  every  where  greatly  in  ufe. 

USE. 

i.tttE  eafily  perceive  now,  that  the  effential  Oil  of  the  Flowers  will  be 

'  W'  carried  up  in  this  Diftillation,  as  in  Procefs25,  whilft  at  the  fame  time 
the  pureft  part  of  the  Spirit,  coming  near  to  Alcohol,  will  rife  with  this  firft 
Oil,  according  to  Procefs  48.  This  Spirit  too,  like  Alcohol,  will  diflolvethe 
Spirit  of  the  Lavender,  apd  this  afcending  Oil,  by  Procefs  67  :  But  as  foon  as  ever 
the  Alcohol  is  drawn  off,  and  the  Water  begins  to  rife,  then  the  Oil  which  af- 
cends  along  with  it,  makes  the  Water  white,  according  to  the  Proceffes  23  to  29. 
Hence  then  we  fufficiently  underftand  the  Method  of  preparing  thefe  Spirits, 
and  exalting  them  at  the  pleafure  of  the  Operator. 

2.  Hence,  likewife,  we  eafily  conceive  of  the  Vertues  of  thefe  Spirits,  which 
are  almoft  the  very  fame  with  thofe  of  the  Liquid  Quinteffences,  of  Procefs 
67,  fo  that  upon  this  head  we  need  fay  nothing.  That  this  is  the  cafe  is  evi¬ 
dent;  for  if  thefe  Spirits  are  well  prepared,  they  grow  milky  upon  being  mix’d 
with  Water. 


PROCESS  LXX. 

A  fmple  aromatic  Spirit  from  the  dried  Leaves  of  Mint . 

APPARATUS. 

^TpAKE  fome  frefh  Leaves  of  crifp  Mint,  a  little  dried  in  the  (hade,  rub 
them  gently  betwixt  your  Hands,  put  them  into  a  Still,  and  pour  upon 
them  20  times  their  weight  of  common  Spirit  of  Wine,  and  then  diftill  with  a 
Worm  till  you  have  drawn  off  one  half,  which  keep  under  the  Tide  of  Spirit 
of  Mint.  Put  the  whole  that  remains  in  the  Still  into  a  Cloth,  and  prefs  out 
all  the  Juice.  Then  take  half  the  quantity  of  frefh  Leaves  you  made  ufe  of 
before,  pour  upon  thepi  the  former  Spirit  and  all  the  Liquor  exprefs’d  from 
,  the 
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the  Refiduum ,  and  didill  again  to  one  half,  and  repeat  this  to  the  third  time, 
and  you  will  then  have  a  Spirit,  which  you  may  cal!  a  Tripple  Spirit. 

USE. 

IN  the  fame  manner  may  thefe  Spirits  be  drawn  from  any  Herbs  of  the  like 
nature  ;  and  the  Operation  may  be  perform’d  leifurely  in  our  little  wooden 
Furnace.  This  Spirit  of  Mint  is  an  incomparable  Medicine  in  Vomitings  where 
there  is  no  Inflammation,  in  windy  Diforders  of  the  Stomach  and  Inteftines, 
and  in  Gripings  ariflng  from  an  acid,  mucous,  cold,  watery  Caufe  j  for  it* 
thefe  cafes,  half  an  ounce  gives  immediate  relief. 

PROCESS  LXXI. 

A  fmple  aromatic  Spirit  from  green  heaven  of  Rofemary. 

APPARATUS . 

BU  T  the  Leaves  too  of  thofe  rich  aromatic  Vegetables,  which  when  they 
are  green,  and  in  their  full  ftrength,  are  not  very  juicy,  will,  by  the  fame 
management,  yield  excellent  Spirits ;  of  which  I  will  here  give  you  an  indance 
in  Rofemary.  I  take  then  fuch  a  quantity  of  the  tender  Leaves  of  Rofemary 
cropt  from  the  tops  of  the  Branches,  as  is  fufficient  to  fill  the  Belly  of  this  glafs 
Retort  half  full,  and  pour  upon  them  as  much  Spirit  of  Wine  as  will  fill  it  two- 
thirds.  I  then  place  it  in  our  little  wooden  Furnace,  and  applying  a  large  Re¬ 
ceiver,  didill  fo  long  as  the  dreaks  in  the  Receiver  difcover  that  the  Spirits 
continue  to  come  over,  the  ceafing  of  which  indicates  that  you  mud  proceed 
no  farther.  I  then  prefs  out  the  Liquor  from  the  Refiduum  that  is  left  at  the 
bottom,  and  cleaning  the  Retort,  put  fome  frefh  Leaves  in,  and  pour  upon 
them  the  preceding  Spirit  and  exprefled  Liquor,  and  diflili  again  as  before 
and  this  I  repeat  to  the  third  time,  by  which  means,  I  have,  as  you  may  here 
examine,  an  excellent  Spirit.  With  thefe  fame  indruments,  I  formerly  repeat¬ 
ed  this  Operation  a  great  number  of  times,  always  cohobating  the  Spirit  that 
came  oft'  upon  frefli  Rofemary,  in  hopes  of  having  at  lead  an  exceeding  pure 
Spirit  of  Rofemary  ;  but  I  was  baulk’d  in  my  Expeditions,  for  in  fuch  a  num¬ 
ber  of  Diftillations,  it  had  contracted  a  dilagreeable  Smell,  like  that  of  Wax: 
frefh  collected,  and  by  that  means  was  fpoiled. 

U  S  E. 

HENCE,  then,  it  appears,  that  in  fome  Vegetables,  the  very  fame  Spirit: 

refidesin  the  Flowers,  Leaves,  and  tender  Branches,  and  may  be  extraded 
from  them  j  for  this  Spirit  cannot  be  diftinguifhed  from  that  prepared  from  the- 
Flowers  of  Rofemary,  by  Procefs  49,  and  has  the  very  fame  Vertues.  The 
Leaves  of  Lavender,  Thyme,  Sage,  wild  Thyme,  French  Lavender,  Rue,  Q- 
rigany,  Calamint,  and  all  the  hot  aromatic  Plants,  are  fit  for  this  purpofe. 
From  Barks,  Woods,  Roots,  and  Seeds  too,  both  dry  and  green,  may  be  pre¬ 
pared  in  the  fame  manner  mod  excellent  aromatic  Spirits  5  witnefs  that  noble 
Spirit  drawn  from  yellow  Saunders.  P  R  O  C  E  S  Si 
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PROCESS  LXXII. 

A  compound  aromatic  Spirit. 

A  P  P  A  R  A  T  U  S. 

i.  TjP  OM  what  has  been  hitherto  laid  down,  it  fufficiently  appears,  that  the 

X"1  Spiritus  Reftor  of  Vegetables  is  a  fine  Particle,  endued  with  a  fingular 
Vertue,  frequently  of  incredible  efficacy  *,  that  this  is  entangled  and  held  down 
by  the  effential  Oil  •,  that  thefe  Oils  of  different  Vegetables  may,  together  with 
their  proper  Spirits,  be  mixed  into  one  homogeneous  Liquid,  in  which  all  the 
Spirits  will  be  united  and  retained  ;  and  laftly,  that  this  Mixture  may  be  diffol- 
ved  by  Alcohol  of  Wine  into  an  aromatic,  oily,  compound  Spirit,  of  molt  ex¬ 
cellent  medicinal  Vertues,  in  which  the  different  Spirits  will  be  combined,  and 
made  to  confpire  in  the  fame  Operation.  It  is  evident,  therefore,  that  there 
can  be  no  particular  rule  laid  down  for  thefe  Preparations,  only  take  care  that 
the  Simples  you  chule  for  this  purpofe,  have  lome  agreement  in  Smell  and 
Tafte,  and  are  fuchwhofe  united  Vertues  will  make  amends  for  the  trouble  of 
compounding  them.  As  an  Example  offuch  a  compofition,  you  may  take  the 
following  Procefs,  which  1  formerly  made  frequent  ufe  of,  particularly  in  the 
Preparation  of  a  SalVolatile  Oleofum.  Take  of  the  choicefl,  freffi,  thin,  aroma¬ 
tic  Peel  of  Sevil  and  China  Oranges,  Citrons,  and  Lemons,  and  Bark  of  Cin¬ 
namon,  of  each  4  Ounces;  of  the  Flowers  of  Oranges,  Citrons,  Lemons, 
Lavender,  Red  Rofes,  and  Rofemary,  of  each  2  ounces  *,  of  the  Roots  of  An¬ 
gelica,  and  Florentine  Orris,  of  each  1  ounce  ;  of  aromatic  Cloves,  Mace, 
and  Nutmegs,  of  each  2  drachms  ;  of  rectified  Spirit  of  Wine  15  pints  -,  mix 
afid  diltill  with  a  Worm,  according  to  Art,  as  long  as  a  limpid  Spirit  comes  off, 
which  keep  by  itfelf.  Proceed  then  till  you  have  drawn  off  2  or  3  pints  more  of 
a  white  Water,  which  keep  under  the  Title  of  a  compound,  fpirituous,  aro¬ 
matic  Water. 

2.  If  you  have  a  mind  to  repeat  the  fame  Operation,  take  all  the  abovemen- 
tion’d  Simples,  and  the  Spirit  of  Wine,  but  add  to  them  likewife  all  the  for¬ 
mer  white  Water,  and  by  this  means  you  will  have  ftill  a  finer  Spirit.  And 
by  faving  the  Water  every  time  in  this  manner,  and  making  ufe  of  it  again,  I 
conftantly  procured  a  more  excellent  Spirit,  as  is  very  eafy  to  conceive  of,  for  it 
was  at  laft  almoft  like  a  pure  Oil. 

3.  If  the  Spirit  prepared  in  the  manner  deferib’d,  is  drawn  off  again  from  a 
few  freffi  Simples  with  a  Cucurbit,  and  you  tie  a  little  Ambergreafe  finely  pow¬ 
der’d  in  a  Rag,  and  fufpend  it  in  the  Alembic,  the  Spirit  as  it  rifes  will  fubtly 
extraft  its  Fragrance,  and  be  impregnated  with  it. 

4.  If  a  Perfon  has  a  mind  to  prepare  the  lame  Spirit  in  our  wooden  Fur¬ 
nace  with  a  lefs  Apparatus ,  he  mull  diftill  a  lefs  quantity  at  a  time,  viz.  in 
proportion  to  his  Veffels.  And  then  I  generally  chufe  to  make  ufe  of  a  Re¬ 
tort,  and  proceed  very  gently. 


USE, 
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WHoever  confiders  thofe  things  which  we  have  explained  in  this  and  the  69th, 
70th,  and  71ft  Proceffes,  will  eafily  comprehend  what  is  the  proper  ufe 
of  the  Spirits  thus  prepared,  and  how  far  their  power  is  extended  :  For  they 
never  can  by  any  Art  whatever  be  converted  into  our  Spirits,  but  will  always, 
let  the  Chemifts  lay  what  they  pleafe  to  the  contrary,  remain  of  a  nature  quite 
different  from  theirs.  Hence  they  can  never  truly  fupply  a  proper  defefl  of  our 
Spirits,  and  for  this  reafon  it  is  no  ways  true,  that  thefe  being  infufed  into  the 
Body  can  perform  the  office  of  that  power  which  generates  the  Spirits,  when  it 
is  fairly  impair’d  by  old  age.  In  the  mean  time,  however,  by  their  wonderful 
Activity,  their  fine  Fragrance,  grateful  Tafte,  and  inexplicable  Suitablenefs  to 
our  Spirits,  they  are  greatly  difpofed  to  exhilarate  them,  though  the  effect  lafts 
but  a  fhort  time.  The  too  frequent  adtions  of  them  however  upon  our  Spirits 
overcomes,  and  diffipates  ’em.  And  hence,  when  we  once  come  to  be  ufed  to  ’em, 
though  they  quicken  a  little  for  the  prefent,  they  afterwards  leave  us  more  lan¬ 
guid,  and  make  the  application  of  fuch  a  Stimulus  more  frequently  necefifary. 
Thus  then  I  think  I  have  fufficiently  explained  the  ufe  of  thefe  Spirits,  both 
from  Chemiftry  and  Phyfick. 


PROCESS  LXXIII. 

Soap  from  exprefsd  Oils,  and  the  fixed  Alcali  of  Trocefs  13. 


A  P  P  A  RA  T  U  S. 

1.  T  N  this  Flafk  I  have  fome  exprefs’d  Oil  of  Olives,  and  in  this  glafs  Veflel 
the  fame  weight  of  Oil  of  Tartar.  I  pour  the  Oil  now  very  gently  up¬ 
on  the  Lixivium  of  the  Salt,  and  you  perceive,  that  the  Oil  fwims  at  top,  and 
both  Liquors  continue  clear.  I  lhake  them  therefore  together,  and  hereupon 
the  Mixture  becomes  white,  opake,  thick,  and  fomewhat  tenacious,  and  if  ic 
is  fet  by,  continues  thus  equably  mixed  for  fome  time  :  At  laft  however,  by 

only  Handing  quiet,  they  fpontaneoufly  feparate  from  one  another.  Hence 

therefore  it  appears,  that  exprefs’d  Oils,  which  always  abound  with  an  Acid, 

are  of  fuch  a  nature,  that  they’ll  bear  to  be  mix’d  with  an  Alcali,  even  though 

this  is  diluted  with  Water  •,  though  at  the  fame  time  it  muft  be  obferved, 
that  this  Union  is  not  fo  flrong,  but  that  the  Compound  will  be  eafily  refolv’d 
again  into  its  conftituent  parts.  It  is  probable  now,  that  the  Acid  here  performs 
the  office  of  a  Vinculum  to  keep  thefe  different  Bodies  together  •,  for  Oils,  that 
are  depriv’d  of  their  Acid,  are  combin’d  with  Alcali’s  with  more  difficulty. 

2..  If  the  Mixture  produc’d  in  this  manner  is  gently  boil’d  with  a  flow  Fire, 
that  the  Water  may  gradually  exhale,  it  will  be  reduced  into  a  confident  Mafs, 
of  a  white  Colour,  a  naufeous  oily  Smell,  and  an  acrid,  alcaline,  difagreeable, 
pinguious  Tafte,  and  eafily  diffolves  in  the  Air.  But  if,  during  the  boiling, 
a  proper  proportion  of  diffolved  Alcali,  or  Oil  is  added  and  mixed  with  it 
in  fuch  a  manner,  that  the  Compound  will  intirely  diffolve  in  Water  with¬ 
out  any  appearance  of  Oil,  and  yet  at  the  fame  time  has  nothing  ot  an  alca- 
lious  T afte,  and  will  keep  its  confiftenco  in  the  Air,  it  is  then  called  a  perfect  Soap. 
Vol.  II.  A  a  3*  It 
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3.  It  has  been  found  now  by  repeated  Experiments,  that  the  more  acrid  the 
Alcili  is,  the  more  perfect  will  be  the  union  of  that  and  the  Oil  into  a  true 
Soap.  As  it  appeared  therefore,  according  to  Procefs  13,  that  the  penetrating 
and  igneous  power  of  an  Alcali  may  be  wonderfully  advanced  by  Quick-Lime, 
hence  this  fiery  Alcali  prepar’d  with  Quick-Lime  came  to  be  ufed  inftead  of  a 
fimple  one.  And  as  it  was  obferved  like  wife,  that  this  combination  was  ren¬ 
der’d  (till  more  perfect  by  long  boiling,  and  of  confequence,  that  a  greater 
quantity  of  Water  was  neceflary  for  this  purpofe,  hence  they  added  this  more 
plentifully.  And  lafily,  they  difcovered  by  practice,  that  a  certain  proportion 
betwixt  the  Oil  and  the  Alcali  was  here  requifite  likewife.  The  following  me¬ 
thod,  therefore,  was  found  at  laft  almoft  certainly  to  fucceed. 

4.  In  the  firft  place,  they  take  a  fix’d,  igneous,  alcaline  Salt,  well  prepared 
with  Quick-Lime,  according  to  Procefs  13.  This  they  difiolve  in  clean  hot 
Water,  till  the  Lye  will  bear  a  new-laid  Egg-,  and  this  the  Workmen  call  the 
Mafter-Lye.  To  a  part  of  this  they  then  farther  add  fuch  a  quantity*  of  Water, 
that  in  this  fecond  Lye  the  Egg  will  juft  fink  to  the  bottom,  and  this  they 
call  the  weaker,  or  under  Lye.  With  an  equal  quantity  of  frefh  Oil  of  Olives, 
they  then  mix  this  weaker  Lye,  as  accurately  as  pofilble,  fo  that  the  Mixture 
fhall  be  exceeding  white,  which  they  proceed  to  boil  with  a  gentle  Fire,  keep¬ 
ing  it  frequently  ftirring,  till  by  the  diflipation  of  the  Water,  in  particular, 
thefe  Bodies  begin  to  be  thoroughly  incorporated  with  one  another.  When  they 
obferve  this  to  be  the  cafe,  they  then  add  three  times  as  much  of  the  Mafter- 
Lye  as  they  us’d  of  Oil,  and  mixing  them  together,  continue  to  boil  them,  till 
a  little  of  the  Compofition  dropp’d  on  a  cold  Stone  will  acquire  a  proper  folid 
confiftence.  And  if  then  a  bit  of  this  cold  Mafs  will  perfectly  diffolve  in  Wa¬ 
ter,  without  difcovering  any  Oil,  it  is  a  proof  that  the  Oil  is  fufficiently  com¬ 
bin’d  with  the  Alcali ;  but  if  fome  Oil  does  appear  in  fuch  a  folution,  then  a 
fmall  portion  more  of  the  Mafter-Lye  mull  be  poured  in,  and  you  muft  pro¬ 
ceed  to  boil,  till  the  Matter  will  be  diflolved  intirely.  You  muft  then  tafte  the 
Soap,  and  if  you  find  it  acrid,  and  alcaline,  it  is  a  fign  that  the  Alcali  is  pre¬ 
dominant,  for  which  reafon  you  muft  then  add  a  little  more  Oil,  and  boil  as 
before,  till  at  laft  you  have  by  this  means  obtained  a  Mafs,  which  in  the  cold 
will  be  hard  enough  to  cut,  will  difiolve  perfectly  in  Water,  has  not  an  acrid, 
alcaline  Tafte,  nor  will  run  per  Deliquiutn.  This  then  is  properly  true  Soap. 

5.  Inftead  of  Oil  of  Olives,  you  may  make  ufe  of  the  Fat  of  Beafts  or  Fifh, 
of  which  we  have  an  inftance  particularly  in  the  black  Soap  prepared  with  the 
Blubber  of  the  Whale.  The  more  pure,  however,  the  Alcali  is,  and  the 
neater  the  Oil,  without  any  difagreeable  Smell  and  Tafte,  the  more  beautiful 
will  the  Soap  be,  and  the  fitter,  efpecially,  for  medicinal  ufes. 

USE. 

TT ERE  then  we  fee  the  intimate  union  of  a  native  Oil  with  a  fixed  Alcali, 
Lx  effe&ed  by  the  help  of  Water  and  Fire,  whence  there  arifes  one  homoge¬ 
neous  Mafs,  which  is  perfectly  diftbluble  in  Water.  So  chat  hence  it  appears, 
that  the  Oil  muft  have  loft  its  priftin  pinguious  nature,  and  put  on  a  new  one, 
which  is  not  lo  repugnant  to  Water  ;  and  that  this  is  brought  about  by  means  of 
an  acrid,  fix’d  Alcali.  For  this  reafon  therefore,  when  the  Humours  of  the  hu¬ 
man 
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man  Body  abound  with  too  great  a  quantity  of  Oil,  the  Salts  are  generally  defi¬ 
cient,  and  hence  in  fuch  a  cafe  fixed  alcaline  Salts  prudently  adminiftred  are  not 
without  their  life.  From  what  has  been  Fa  id  too  we  learn  by  what  means  the 
Acrimony  of  Alcali’s  may  be  quite  obtunded,  fo  that  they  fhall  be  intirely  de¬ 
prived  of  their  corroding  quality,  and  rendered  mild,  viz.  by  mixing  with  ’em 
a  fufficient  quantity  of  Oils.  In  diforders,  therefore,  where  fuch  an  acrid,  faline 
Matter  is  found  to  be  predominant,  frefii  exprefs’d  Oils,  taken  in  a  pretty  large 
quantity  will  help  to  mitigate  it.  In  very  acute  cafes,  and  one  very  bad  fort 
of  Scurvy,  this  has  been  confirmed  by  happy  fuccefs.  Nor  are  they  without 
their  ufe  where  there  is  a  troublefome  Acrimony  in  any  particular  part,  as  when 
a  Stone  lodg’d  either  in  the  Kidneys,  or  Bladder,  by  abforbing  the  Urine,  and 
retaining  it  in  its  Pores,  renders  it  acrid.  In  this  compound  Body  of  Soap  now 
the  tenacity  of  the  Oil,  which  difpofed  it  to  foul  other  Bodies,  is  deftroyed,  and 
at  the  fame  time  the  original  deterfive  power  of  the  lixivious  Salt  remains, 
though  without  its  former  corroding  quality.  For  if  you  diffolve  this  in  Wa¬ 
ter  fo  as  to  make  a  pretty  ftrong  Lixivium  of  it,  it  will  then,  if  affifted  with 
a  proper  Heat,  Motion,  and  Rubbing,  diffolve  gummy,  oily,  refinous,  and 
infpiflfated,  pinguious  Subftances,  and  render  them  faponacious  too,  or  mifcible 
with  Water  ;  and  hence  it  refolves,  opens,  deterges,  and  cleanfes.  By  this 
means  it  attenuates  coagulated  Juices,  and  renders  them  capable  of  palling  on 
in  their  Veffels,  and  hence  often  overcomes  inveterate  obftrudlions,  and  reftores 
debilitated  parts  to  their  proper  ufe.  In  foul  concretions  too  from  an  Earth 
and  an  Oil,  it  proves  of  excellent  fervice.  And  laltly,  it  prevents  the  coagu¬ 
lation  of  Chyle  or  Milk,  by  an  Acid;  nay,  when  they  are  actually  curdled  by 
it,  it  will  refolve  them  again.  Hence  therefore  it  appears,  that  in  any  of  thefe 
cafes  it  proves  almoft  a  univerfal  aperient,  attenuant,  refolvent,  and  diffolvent 
in  the  human  Body,  if  it  is  taken  when  the  Stomach  is  empty,  well  diluted,  to 
a  confiderable  quantity,  anddivided  into  fuitable Dofes,  and  isafiifted  by  proper 
exercife.  Externally  applied  too  in  finuous,  fiftulous  Ulcers,  it  has  a  very  good 
effedt.  If  you  have  a  mind,  now,  to  hide  the  difagreeable  appearance  of  the 
Soap,  you  may  eafily  do  it,  by  giving  it  a  Colour  with  Saffron,  Turmeric,  or 
Cochineal,  And  if  it  is  ft  ill  offenfive  to  Perfons  of  a  more  tender  make,  on 
account  of  the  unpleafant  Smell  of  the  boil’d  Oil,  you  may  mend  that  by  the 
addition  of  a  little  Balfam  of  Peru.  In  Difeafes,  however,  where  Life  is  in 
danger,  from  a  putrid,  broken,  and  tabid  difpofition  of  the  Fluids,  it  does  a 
vaft  deal  of  mifchief,  of  which  there  have  been  many  inftances  in  the  Plague, 
and  putrid  Small-Pox,  as  we  have  faithfully  related  to  us  by  the  honeft 
Diemerbroeck.  Many  more  things  might  be  laid  of  this  noble  Compofiti- 
on,  but  thefe  may  be  eafily  deduced  from  what  has  been  obferved  already, 
both  for  the  ufe  of  the  Chemift  and  Phyfician.  I  only  add  therefore,  and  fo 
conclude,  that  Soap  is  capable  of  effecting  that  which  neither  Water  nor  Oil  can 
do  feparately,  and  does  thofe  things  fafely,  which  fimple  Alcali’s  cannot,  with¬ 
out  danger,  and  which  other  Salts  cannot  at  all. 
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PROCESS  LXXIV. 

Soap  from  a  diftill'd  Oily  and  the  fix'd  Alcali  of  Procefs  12. 

APPARATUS. 

i.  npHE  Chemifts  being  convinced  by  Experiments  of  the  Vertues  of  diftill’d 
J-  Oils,  were  concerned,  that  from  their  natural  difpofition  they  cou’d  not 
be  readily  mixed  with  the  Humours  of  the  human  Body.  As  they  faw,  there¬ 
fore,  that  exprefs’d  Oils  might  with  good  fuccefs  be  combined  with  a  fixed  Al¬ 
cali,  they  attempted  the  fame  thing  with  diftill’d  •,  but  to  their  Mortification 
they  found,  that  by  being  boiled  the  Oils  were  enervated,  and  even  then  wou’d 
not  unite  with  the  alcaline  Salt.  They  made  a  great  many  other  Experiments 
therefore,  in  order  to  bring  thefe  Bodies  into  a  lifting  union,  but  commonly  in 
vain.  Being  incited  however  by  the  hint  and  promifes  of  Van  Helmont ,  they  at 
laft  feem  to  have  difcovered  a  method  by  which  this  combination  might  be 
effe&ed.  Many  tedious  trials  upon  this  head  I  formerly  went  through  myfelf, 
and  at  laft  the  thing  fucceeded  in  the  way  which  I’ll  candidly  fhew  you.  The 
great  fecret  lies  in  this,  that  the  acrid  Alcali  be  exceeding  pure,  and  dry,  and 
the  Oil  perfectly  free  from  Water.  If  this  is  taken  care  of,  every  thing  elfe  will  be 
brought  about  fuccefsfully  enough  by  the  Atmofphere;  but  if  the  leaft  quantity 
of  Water,  by  any  means  infinuates  itfelf  among  them,  the  union  will  be  pre¬ 
vented,  and  your  labour  loft. 

2.  Take  fome  very  pure,  acrid,  fixed,  alcaline  Salt,  prepar’d  according  to 
the  fifth  Paragraph  of  Procefs  12,  and  whilft  it  is  ftill  juft  red  hot  from  the 
Fire,  in  a  clean  iron  Mortar,  and  with  an  iron  Peftil,  reduce  it  to  a  Powder,  the 
finer  the  better,  and  then  immediately  throw  it  into  a  very  pure,  dry,  thin 
Glafs,  fuch  a  one  as  is  made  ufe  of  in  the  examination  of  Urine,  commonly 
called  a  Urinal,  which  muft  be  firft  made  very  hot,  and  difpofed  in  a  very 
hot  dry  place;  and  this  fhou’d  be  done  on  a  fine  dry  day.  The  very  moment  then 
that  the  hot  Salt  is  at  the  bottom  of  the  Urinal,  drop  into  it  fome  of  the  pureft 
diftill’d  aethereal  Oil  of  Turpentine,  made  very  hot  likewife,  in  fuch  a  manner 
that  the  Drops  fhall  fucceed  one  another  very  faft,  and  (hall  fall  into  the  middle 
of  the  Salt.  By  this  means  then  the  Oil,  as  it  falls  in,  will,  with  a  great 
Fume  and  Noife,  be  attracted  into  the  dry  Salt,  even  to  its  inmoft  parts,  and  fo 
difperfe  itfelf  through  the  whole  faline  Mafs.  Proceed  in  this  manner  as  quick 
as  poflible,  till  the  Salt  has  abforbed  fuch  a  quantity  of  Oil,  that  what  is  dropt 
in  afterwards  continues  to  fwim  at  top,  and  thus  perfe&dy  fecures  the  furface  of 
the  Salt  from  any  contadl  with  the  Air,  which  is  always  full  of  moifture.  When 
you  perceive  this  to  be  the  cafe,  fet  the  Urinal  by  in  a  place  under  ground, 
cover’d  only  with  a  Paper,  and  the  Oil  will  in  a  fhort  time  difappear,  being 
united  with  the  alcaline  Salt.  Pour  upon  it  then  a  little  more  of  the  fame  hoc 
Oil,  and  with  a  Stick  mix  it  well  with  the  former  Mafs.  Set  it  by  again  in 
the  fame  manner,  and  thus  proceed  till  there  is  almoft  three  times  as  much  Oil 
as  Salt  in  the  Compofition,  and  you  will  then  have  an  equable  faponacious 
Mafs  that  is  wonderful  penetrating.  And  here  the  more  it  is  ftirr’d  and  rubb’d 
together,  the  more  perfect  and  expeditious  will  be  the  union  *  for  which  reafon* 

nothing 
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nothing  in  this  cafe  is  more  effectual  than  putting  it  into  a  ftrong  Bottle,  and 
fixing  it  in  a  Poft-Chaife  that  travels  every  Day,  as  was  long  ago  obferved  by  the 
famous  Grew  and  Bohn.  And  for  my  own  part,  I  can  allure  you,  that  when  I  have 
had  a  careful  regard  to  all  the  circumftances  juft  mention’d,  the  event  has  al¬ 
ways  prov’d  fuccefsful,  though  it  never  did  fo  when  I  have  negledted  the  very 
leaft.  If  a  little  of  this  Soap,  then,  will  perfectly  difiolve  in  Water,  without 
difcovering  any  appearance  of  Oil,  it  is  a  proof,  that  your  Operation  iscompleat. 

3.  If  the  Soap  made  in  this  manner  is  fuffered  to  ftand  long  in  the  Urinal, 
there  gradually  rifes  upon  the  Tides  of  the  Glafs  a  white,  cryftalline  Salt,  of  a 
Smell  not  difagreeable,  and  a  foft,  penetrating,  faline  Tafte,  but  not  an  alcali- 
ous  one.  This  is  wonderfully  fubtil,  and  diftolves  eafily,  and  furnilhes  us  with 
a  medicated  Soap  of  vaft  ufe.  And  the  fmall  quantity  that  thusafcends,  I  am  apt 
to  think,  gave  rife  to  that  afifertion,  perhaps,  too  free  a  one,  that  the  fixed 
Salt  of  Tartar,  by  means  of  an  Oil  united  with  it,  has  been  render’d  volatile 
and  prov’d  a  Succedaneum  to  the  Alcahefi.  When  I  have  expofed,  however,  the 
Soap  well  prepar’d  in  this  manner,  to  the  Fire,  I  confefs,  I  have  not  met  with 
the  promis’d  volatile  Salt. 

USE. 

FROM  the  Evidence  of  this  Experiment,  then,  we  learn,  again,  with  what 
greedinefs  a  pure  fix’d  alcaline  Salt  attracts  and  unites  with  itfelf  thefe  Oils  *, 
and  how  this,  from  an  alcaline,  acrid,  fiery  nature,  is  foften’d  to  a  mild,  oily 
Salt.  With  regard  to  its  Power  of  preventing  and  refolving  an  acid,  auftere, 
or  vifcid  Coagulum ,  I  treated  fufficiently  in  the  preceding  Procefs,  to  which  I 
refer  you.  Here,  therefore,  I  fhall  only  obferve,  that  all  the  faponacious  Ver- 
tues  there  recited  are  in  this  fort  of  Soap  more  generous  and  acftive,  and  that  this 
is  always  confiderably  heating.  Thus  then  we  fee  the  difpofition  of  a  diftill’d 
Oil,  and  a  fix’d  alcaline  Salt,  with  regard  to  one  another,  and  the  nature  of  the 
pound  arifing  from  the  mixture  of  ’em  together  according  to  Art.  The  Salt 
generated  in  this  manner,  Dr.  George  Starkey ,  and  his  Followers,  aflerted  to  be 
volatile  *,  but,  as  I  obferv’d  before,  I  never  found  it  fo.  This  is  the  Soap 
which  Matthews ,  a  Quack  at  London ,  prepar’d  under  the  name  of  the  Corrector 
Matthcei,  to  which  he  added  Hellebore,  Liquorice-root,  and  Opium,  and  then 
digefted  ’em  together,  and  form’d  ’em  into  Polychreftic  Pills,  which  were 
diaphoretic,  no  longer  emetic,  or  purging,  but  anodyne,  though  they  often 
provok’d  Vomiting  the  day  following.  A  better  preparation  of  thefe  Pills 
Dr.  Starkey  fubjoin’d  to  his  Pyrotechny ,  extravagantly,  according  to  the  cuftom 
of  the  Chemifts,  extolling  their  Vertues,  and  aftferting,  not  very  properly, 
that  the  whole  Vertue  of  the  Hellebore  was  retain’d,  though  its  emetic  Quali¬ 
ty  was  deftroy’d.  But  let  this  fuffice  concerning  the  preparation  of  this  Soap. 
The  excellent  Homberg  obferves,  that  a  ftrong  Lixivium  of  this,  upon  being 
mix’d  with  a  ftiarp  Acid,  is  alter’d,  and  grows  turbid,  the  Alcali  being  attradted 
into  the  Acid,  and  the  Oil  being  by  this  means  diflodg’d,  and  fo  appearing  again, 
Hift.  del' Ac.  Roy.  des  Sc.  1709.  If  thefe  Soaps,  when  they  are  pretty  dry,  are 
digefted  with  the  pureft  Alcohol,  they  are  in  fome  meafure  difiolv’d  into  the 
Elixir  parvum  Sapienturn ,  in  which  there  is  a  Salt,  Sulphur,  and  Spirit  com¬ 
bin’d  together. 

PROCESS 
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PROCESS  LXXV. 

The  ‘ Preparation  of  Tartarifated  Tartar . 

APPARATUS. 

TAKE  a  pretty  large  quantity  of  white  Tartar,  very  pure,  and  in  large 
Lumps,  reduce  it  to  a  very  fine  Powder,  put  it  into  ten  times  its  weight 
of  clean  Water  in  a  brafs  VeftH  well  tinn’d,  and  make  it  boil  briskly,  that  the 
Tartar  may  be  fufficiently  dilfolved  ;  and  let  the  Vefiel  be  plac’d  upon  an  open 
Fire,  that  the  Water  may  be  kept  conftantly  boiling.  The  Liquor  then  will 
have  a  very  acid  Talie,  be  almoft  clear,  and  pretty  pure.  Into  this  boiling 
Lixivium  of  Tartar  drop  fome  Oil  of  Tartar  per  Deliquium ,  and  keep  up  your 
Fire  in  fuch  a  manner,  that,  even  whilft  you  are  doing  this,  it  fhall  continue 
boiling.  Upon  every  Inftillation  then  of  this  alcalious  Liquid  there  will  arife  a 
very  great  Ebullition,  caufed  by  the  Alcali’e  meeting  with  the  Acid,  as  appears 
evidently  from  the  Efferveflence’s  ceafing  immediately^  which  muft  then  be  rais’d 
afrefli  by  dropping  in  fome  more  of  the  Alcali.  And  as  this  is  done  whilft  the 
Liquor  is  kept  boiling,  there  will  be  produc’d  a  great  many  large  fpherical  Bub¬ 
bles,  which  will  burft  afunder,  and  be  immediately  fucceded  by  others.  In 
thefe  Bubbles,  the  Chemifts,  by  the  help  of  their  Eyes  and  Imagination  together, 
have  difcover’d,  or  at  leaft  have  thought  they  have  difcover’d,  the  proper  figure 
of  the  Grapes.  Proceed  then  patiently  in  this  manner,  till  at  laft  a  Drop  of 
the  Alcali  will  excite  no  Effervefcence  in  the  boiling  Liquor ;  and  by  this 
means  the  Acid  of  the  Tartar  will  be  faturated  with  fuch  a  quantity  of  its  pro¬ 
per  Alcali,  viz.  one  produc’d  from  burnt  Tartar,  that  there  will  then  be  no 
appearance  of  an  Acid,  or  an  Alcali  in  the  Mixture,  but  you  will  hive  a 
certain  third  fort  of  new  Salt.  And  here  you  muft  take  great  care  to  obferve 
nicely  this  point  of  Saturation  i  for  if  you  leave  off  too  foon,  the  Salt  will  be 
acid  *,  and  if  you  proceed  too  far,  it  will  be  alcaline  :  About  the  end,  therefore, 
you  muft  be  very  careful. 

2.  Let  the  Mixture  be  run  fpeedily  through  a  woollen  Bag,  till  it  at  laft  be¬ 
comes  limpid,  always  oblerving  to  keep  it  boiling  hot.  The  Liquor  then  will 
be  of  a  brownifh  black  Colour,  of  a  particular,  bitterifh,  faline,  faponacious, 
fub-pinguious  Tafte,  and  without  any  Smell.  If  you  infpiflate  it  on  the  Fire 
till  there  appears  a  Pellicle  on  the  Surface,  and  then  let  it  ftand  quiet  for  a 
good  while  in  a  cool  place,  at  the  bottom  and  fides  it  will  depofite  fome  faline 
little  MafiTes,  which  being  collected  together  form  a  Tartar,  which  eafily  diftolves 
in  Water,  even  in  the  cold,  though  it  was  fo  difficult  to  be  difiolved  before, 
nay,  fcarcely  with  the  heat  of  boiling  Water.  This,  therefore,  may  properly, 
and  conveniently  enough,  be  call’d  Soluble  Tartar. 


USE. 

TARTAR,  in  its  hardnefs,  approaches  fo  near  to  the  nature  of  Stone, 
that,  being  indiflbluble  by  its  own  Wine,  it  forms  a  kind  of  Vefiel  round 
it,  through  which  it  cannot  penetrate,  and  is  hence  call’d,  very  properly,  by 
6  the 
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the  Germans ,  Wine-Stone.  It  contain  in  it  an  evident  Acid,  hy  verfue  of  which 
it  generally  a£h  beautifully  in  the  firll  paffages  of  the  human  Body.  And, 
indeed,  the  Acidity  of  it  is  fo  great,  that  it  caufes  a  violent  EfFerveffence  with 
the  Alcali  that  may  be  eafily  produc’d  from  it  by  Procefs  55.  When  this 
Acidity,  however,  is  counterballanc’d  by  a  fufficient  quantity  of  an  Alcali,  the 
Tartar  then  becomes  tradlable,  and  diffolves  with  eafe,  both  the  Acid  and  the 
Alcali  being  deftroyed,  and  a  new  kind  of  Salt  being  produced  from  them. 
The  Salt  now,  thus  generated,  is  found  to  have  excellent  efFedts  in  the  human 
Body.  If  it  is  diluted  with  Water,  and  drank  falling,  by  its  efficacious  diffolv- 
ing,  deterfive,  and  gently  purging  Quality,  it  proves  an  admirable  Medicine 
in  many  Difeafes,  and  thofe  pretty  llubborn  ones  too.  If  it  is  applied  externally 
to  foul  Ulcers,  it  cleanfes  them,  and  difpofes  them  to  heal  more  kindly.  Whether 
this  is  the  Medicine  which  Paracelfus  boalted  of,  by  the  help  of  which,  he  tells 
us,  all  freffi  Wounds  would  unite  in  the  fpace  of  a  few  hours,  without  any  fup- 
puration,  I  won’t  pretend  to  determine:  This  he  call’d  Samech,  which  feems 
to  be  fram’d  from  a  word  in  High- Dutch ,  which  fignifies  to  conglutinate,  or 
glue  together.  Be  this  as  it  will,  this  I’ll  venture  to  alFert,  that  the  pure  Li¬ 
quor  of  this  Salt  diflolv’d  in  Water,  ought  to  be  rank’d  amonglt  the  choice!!: 
Menjlruums  that  the  Chemical  Art  is  mailer  of.  If  any  Perfon  has  a  mind  to 
be  fatisfied  in  this,  let  him  boil  Gum  Lac,  Myrrh,  and  the  like,  in  this  Liquor, 
and  he’ll  be  fufficiently  convinc’d,  that  it  can  fcarely  be  prais’d  enough.  Hence 
it  appears,  that  the  vifcid  Concretions,  form’d  in  the  firft  paffages,  may  be  re- 
folv’d  by  the  ufe  of  this  Medicine.  Nay,  and  it  is  believ’d,  that  by  the  ufe  of 
it,  conllantly  continued,  and  gradually  increas’d,  even  the  tartareous  Matter  of 
the  human  Calculus  in  the  bilious  and  urinary  Paffages  may  be  diffipated 
likewife.  In  nephritic,  idlerical,  fplenical,  and  hypochondriacal  Diforders  it  is 
of  fervice.  By  a  proper  attention,  now,  to  this  Procefs,  we  learn,  likewife, 
what  good  Effedls  may  be  expedled  from  the  Cream,  Cryllals,  or  Powder  of 
common  Tartar,  in  thofe  cafes,  where  the  Bile,  in  particular,  or  the  other 
Humours  in  the  Abdomen ,  begin  to  grow  putrid  from  a  burning  Fever,  or 
any  other  caufes,  and  acquire  an  alcalelcent  difpofition  for  this  will  be  miti¬ 
gated  by  the  native  Acid  of  the  Tartar,  and  will  immediately  be  converted,  in 
the  Body,  into  a  mild  Salt,  which  will  eafily  diffolve,  and  open  and  remove  ob- 
ftrudtions,  without  llimulating  the  Veffels  to  too  great  a  degree. 

PROCESS  LXXVI. 

Regenerated  Tartar . 

APPARATUS. 

UPON  a  very  acrid,  pure,  dry,  fix’d,  alcaline  Salt,  contained  in  a  large 
glafs  Veffel,  with  a  pretty  narrow  Neck,  I  pour  pure,  and  pretty  ftrong 
diftill’d  Vinegar,  till  it  almoll  covers  the  Salt,  and  there  fcarcely  appears  any 
fenfible  Effervefcence,  which  certainly  is  furprizing,  as  one  wou’d  naturally  ex¬ 
pert  that  fuch  a  very  llrong  Alcali  ffiou’d  caufe  an  Ebullition  with  the  Acid. 

It  feems,  therefore,  as  if  this  weak  Acid  wou’d  not  produce  this  Effedt,  in  this 
cafe,  on  account  of  the  Alcali’s  being  tco  llrong  for  it.  I  fhake  them,  now. 
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well  together,  and  for  a  good  while,  and  by  degrees  an  Effervefcence  begins  to 
arife,  which  ceafes,  however,  immediately.  I  pour  on  therefore  more  of  the  fame 
diftill’d  Vinegar,  and  the  Ebullition  is  now  fomewhat  greater,  and  upon  fhaking 
the  Veffel  becomes  fufficiently  evident.  And  upon  repeating  this  the  third  time, 
you  now  oblerve  a  moil  furious  Effervefcence,  with  a  prodigious  Froth  and 
Noife,  which  increafes  in  proportion  to  the  fhaking  of  the  Veffel.  And  this  now 
continues  fo  for  a  good  while,  the  Acid  of  the  laft  Vinegar  that  is  pour’d  on, 
always  caufing  a  ftronger  Effervefcence,  as  you  approach  nearer  to  the  Satura¬ 
tion  of  the  Alcali,  which  is  generally  obtain’d,  when  about  fourteen  times  the 
Quantity  of  ffrong  diftill’d  Vinegar  has  been  pour’d  upon  a  ftrong  Alcali. 
About  the  end  of  the  Operation,  therefore,  the  Mixture  muft  be  heated,  and 
brifkly  fhook  about  for  fome  time,  that  we  may  be  fure  not  to  add  more  Acid 
than  is  juft  fufficient  to  faturate  the  Alcali,  which  may  be  difcover’d  at  laft  by 
cautioufty  adding  but  a  little  at  a  time,  and  fhaking  it  about  till  the  laft  Quan¬ 
tity,  though  affifted  by  Heat  and  Motion,  will  caufe  no  farther  Effervefcence. 
This  being  done,  fet  it  by  in  a  warm  place  for  the  fpace  of  twenty  four  hours, 
and  then  ihake  it  about,  and  if  it  don’t  difcover  any  Ebullition,  drop  in  a 
little  more  Vinegar,  and  if  upon  fhaking  it  then  too  no  Effervefcence  is  ex¬ 
cited,  you  may  be  fatisfied  that  you  have  obtained  the  true  point  of  Saturation. 
In  this  Experiment  now  the  violent  Effervefcence  diffufes  an  exceeding  elaftic 
Vapour,  as  you  perceived  by  the  Halitus  that  burfts  out  at  the  top,  notwith- 
ftanding  the  Belly  of  the  Veffel  in  which  the  Salt  and  Vinegar  were  fhook  to¬ 
gether  is  fo  capacious ;  for  as  I  ftop’d  the  Mouth  with  my  Thumb  whilft  I  was 
fhaking  them,  upon  fuddenly  removing  it  afterwards,  and  giving  the  confin’d 
Vapour  a  vent,  you  heard  with  what  a  noife  it  iffued  out.  Nay,  if  you  perfift 
to  keep  it  perfectly  ftopt  during  the  Effervefcence,  the  Veffel  will  be  burft  afun- 
der.  The  Liquor  then  that  is  produc’d  from  the  Acid  of  the  Vinegar,  and  the 
fix’d  Alcali  by  this  Operation  is  pellucid,  of  a  fingular  Smell,  not  an  acid  one, 
and  of  a  Tafte  that  is  neither  acid,  nor  alcalious,  but  of  a  third  faline  fort. 
And  as  for  Acrimony,  this  Liquor  is  fcarcely  difcover’d  to  have  any,  but  it  is  of  a 
mild,  innocent  nature,  and  yet  has  a  moft  efficacious  power  of  attenuating,  refolving 
and  evacuating  by  the  Inteftines,  the  Kidneys,  and  the  Skin  j  and  hence,  in  chro¬ 
nical  cafes,  where  there  is  a  thick  obftrudting  Matter,  it  proves  an  excellent 
Medicine,  taken  at  a  convenient  time,  and  in  a  proper  Dofe. 

2.  If  this  limpid  Liquor,  depurated  from  its  Faces ,  is  diftill’d  with  a  Cucurbit 
and  Alembic,  it  yields  a  pure  fimple  Water  ;  and  at  the  fame  time  the  Refiduum  in  the 
Veffel  becomes  of  a  light  brown  Colour,  then  more  upon  the  black,  and  fo  on  by 
fuccefiive  degrees,  till  it  becomes  quite  black,  pinguious,  thick,  and  of  a  very 
fubtil  Tafte,  even  fuch  a  one  as  difcovers  its  faponacious,  penetrating,  diffolv- 
ing  Power.  Take  then  a  little  of  this  Liquor,  and  mix  with  it  a  little  Vine¬ 
gar,  and  if  there  arifes  any  Effervefcence,  it  is  a  fign  that  the  Alcali  is  ft  ill  pre¬ 
dominant,  and  therefore  by  a  proper  admixture  of  diftill’d  Vinegar  it  muft 
again  be  faturated.  And  as  this  very  often  happens  in  this  manner,  the  point  of 
Saturation  muft  be  carefully  fought  for. 

3.  When  you  have  obtained  this,  let  the  Liquor  by  ftanding  quiet  be  fepa- 
rated  from  its  Faces,  and  then  draw  off  all  the  Water  with  a  gentle  Fire,  and 
there  will  remain  at  the  bottom  a  faline  Mafs,  of  a  blackiffi  red  Colour,  and 
of  an  exceeding  penetrating,  and  perfectly  fingular,  faponacious  Tafte.  This 
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now  has  attracted  and  retained  all  the  Acid  of  the  Vinegar  made  ufe  of,  and  has 
expell’d  all  the  Water  that  was  in  the  Vinegar,  and  diluted  its  Acid.  And  by 
a  very  careful  Examination  of  Monf.  Homberg s  it  appear’d,  that  the  Alcali  was, 
by  this  attra&ion  of  the  Acid  into  it,  increafed  about  ^-ths  of  its  weight ;  and 
the  Acid  extracted  from  the  Vinegar,  was  about  ~yth  of  the  whole,  fo  that  the 
other  36  parts  were  pure  Water.  Hifi.  de  l*  Ac.  Roy.  des  Sc.  Vol.  I.  This  then  is 
the  preparation  of  the  Salt,  which  the  Artifts  call  Tartarus  Tartarifatus. 

4.  If  this  tedious,  coftly  Salt  is  urg’d  with  a  fomewhat  ftronger  Fire,  it 
becomes  volatile,  flies  off,  and  cheats  the  Operator.  When  it  is  carefully  dried 
with  a  gentle  Heat,  and  is  then  expofed  to  the  Cold,  it  appears  as  if  it  was 
form’d  by  application  of  fine  Lamella ,  or  Flakes,  to  one  another,  like  the  Lapis 
Specularis,  or  Talc.  With  Heat,  however,  it  diffolves  into  a  pinguious  Oil  ;  and 
yet  in  the  Cold  it  recovers  again  the  fame  form  as  before.  Hence  this  Salt  has  been 
called  likewife  Terra  Foliata.  This,  Zwelfer ,  in  his  Defence  againft  Otho  Tache - 
niuSy  charges  him  with  boafting  of,  as  diffolv’d  Talc. 

USE. 

THERE  is  not  any  one  Experiment  in  the  Chemical  Art,  that  makes  more 
difcoveries  to  us  than  this  does.  Here  we  obferve  a  new,  and  intirely  unex- 
Pedted  Phenomenon  in  an  Alcali,  and  an  Acid,  with  regard  to  their  exciting  an 
Effervefcence.  Here  we  fee  Colours  produc’d  from  a  Liquor  as  limpid  as  Wa¬ 
ter,  and  then  chang’d  through  fucceflive  degrees  to  a  perfedt  Blacknefs.  And 
here  we  difcover  a  pinguious,  inflammable  Oil,  regenerated  from  an  Alcali  cal¬ 
cin’d  in  the  intenfeft  Fire,  and  a  very  thin,  fharp  Spirit  of  Vinegar  ;  for  when 
this  Salt  is  dry  it  will  flame  in  the  Fire,  and  if  it  isdiftill’d  with  the  laft  degree 
of  Heat,  will  yield  a  true  Oil.  Hence  then  we  learn,  that  the  Salts  form’d  by 
the  mixture  of  Acids  with  Alcali’s,  do  not  confifl  only  of  an  Acid  and  Al¬ 
cali  that  may  be  feparated  from  them  again,  but  that  there  is  by  this  means 
fomewhat  new  actually  produc’d,  of  which  there  was  not  the  lead;  appearance 
before.  By  this  Operation  too  we  may  farther  inform  ourfelves,  what  propor¬ 
tion  of  abfolute  Acid  there  is  in  any  given  acid  Liquor,  to  the  quantity  of 
Water  it  is  diluted  with  ;  and  what  proportion  of  acid,  with  refpedf:  to  the  Al¬ 
cali,  is  required  to  make  the  Saturation  complete.  And  here,  laftly,  we  learn  the 
true  method  of  converting  the  moft  acrid,  fiery,  fix’d,  alcaline  Salt,  into  a  mild, 
compound,  oily,  faponacious,  volatile  one.  This  Salt,  now,  rightly  prepar’d 
in  the  manner  defcrib’d,  is  one  of  the  moft  excellent  Menftruums  we  are  ac¬ 
quainted  with,  and  being  mix’d  and  digefted  with  its  proper  Obje&s,  diffolves 
them  into  a  uniform  Mafs,  which  is  very  penetrating,  and  richly  endued  with 
their  particular  Vertues.  In  the  human  Body  it  is  the  moft  noble  refolvent  yet 
known,  and  has  this  admirable  quality,  that  both  in  hot  and  cold  cafes  it  is 
ufed  with  fuccefs,  and  indeed  is  fuited  to  almoft  every  Patient.  All  thefe 
things,  then,  being  maturely  confider’d,  1  have  been  frequently  in  doubt  whe¬ 
ther  this  was  not  the  Sal  'volatilis  Tartari  of  Van  Helmont ,  to  which  he  gave 
fuch  prodigious  encomiums,  as  to  make  it  even  a  kind  of  Succedaneum  to  the 
Alcaheft  *,  efpecially  as  it  runs  in  the  Fire  like  Wax.  Certainly  it  ought  to  be 
look’d  upon  as  the  Aceium  Radicatum  of  the  ancient  Chemifts,  as  here  the  Vi¬ 
negar  returns  back,  and  becomes  united  with  its  proper  Matrix^  the  calcin’d 
Vol.  II.  *  B  b  Tartar. 
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Tartar.  If  a  Perfon  however  is  too  curious  in  diffolving,  depurating,  filtering, 
infpiffating,  and  calcining  this  Salt,  in  order  to  make  it  white,  he’ll  find,  that  it  will 
by  this  means  be  diffipated  into  the  Air,  and  loft,  fo  that  hence  he  will  learn 
its  Volatility,  indeed,  but  will  otherwife  lofe  his  labour.  And  this  I  give  the 
more  particular  caution  of,  becaufe  the  Author  of  this  Preparation,  the  famous 
Daniel  Sennertus ,  too  much  commends  great  diligence  in  the  Affair,  which,  when 
it  is  applied  to  things  but  of  little  confequence,  makes  the  Operator’s  Pocket 
fuffer  for  it. 


PROCESS  LXXVII. 

A  Tinfture  of  Tar  tar  fated  Tartar. 

APPARATUS. 

TAKE  fome  tartarifated  Tartar,  well  prepar’d  according  to  Procefs  75, 
dried,  and  reduc’d  to  a  fine  Powder,  put  it  into  a  tall  Bolthead,  and 
pour  upon  it  as  much  of  the  pureft  Alcohol  of  Wine  as  will  cover  it  to  the 
height  of  four  inches.  With  a  Paper  only  ftop  the  Mouth  of  the  Glafs,  place 
it  in  our  wooden  Furnace,  and  with  a  very  gentle  Fire  make  the  Alcohol  boil 
for  the  fpace  of  a  night  and  a  day  ;  and  then  the  Liquor  thatfwims  at  top  will 
be  of  a  golden  Colour,  and  have  an  aromatic  Smell,  and  a  penetrating  warm  Tafte. 
If  you  repeat  this  in  the  fame  manner  with  frefh  Alcohol,  there  will  at  laft  be  a 
white  Salt  left  at  the  bottom.  Let  the  Tinctures  then  be  infpiffated  with  a  mo¬ 
derate  Heat,  till  there  is  but  one  tenth  part  remaining. 

USE. 

THIS  Operation  ferves  to  difcover  to  us  that  part  of  this  Salt,  that  may 
be  diffolv’d  by  Alcohol.  The  Tindlure  thus  prepar’d  is  aromatic,  heat¬ 
ing,  cleanfes  Ulcers,  and  confolidates  Wounds.  The  remaining  Salt  too,  being 
purer,  and  more  fimple  than  it  was  before,  teaches  us,  that  by  extradting  a 
Tindlure  from  them  by  Alcohol,  even  Salts  themfelves  may  be  render’d  whiter. 

PROCESS  LXXVI1I. 

A  Solution  of  regenerated  Tartar  by  Alcohol . 
APPARATUS. 

UPON  very  dry  regenerated  Tartar,  prepar’d  as  nicely  as  pofilble  without 
deftroying  its  Vertues,  and  difpos’d  in  a  tall  Bolthead,  pour  fix  times  its 
weight  of  the  choiceft  Alcohol,  and  boil  them  very  cautioufly  with  a  gentle 
Fire  in  our  wooden  Furnace.  By  this  means  they  will  become  united  together 
into  one  equable  Compound,  and  there  will  be  fome  Faces  depofited  at  the  bot¬ 
tom.  Let  the  Veffel  ftand  quiet  till  the  Liquor  is  well  fettled,  and  then  gently 
pour  off  the  clear  Tindlure  from  the  Faces,  and  if  there  is  then  any  thing  faline 
ftill  remaining,  it  may  be  diffolv’d  in  the  fame  manner  with  frefh  Alcohol.  Let 
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thefe  Liquors  be  put  together,  .and  with  a  very  gentle  Fire  be  infpifiitated  to  one 
half,  and  you  will  then  have  a  Tin&ure  of  this  Salt. 

USE. 

IN  this  Operation  you  have  a  vegetable  Alcali,  an  oily  vegetable  Acid,  and 
an  oily  vegetable  Spirit  compounded  together.  Hence  you  poffefs  here  the 
molt  adlive  Principles  of  Vegetables,  freed  from  their  inert  Earth,  and  at  the 
fame  time  not  dangerous  on  account  of  their  Acrimony.  This  Compofition 
feems  to  be  the  Elixir  parvum  Sapientum ,  which  the  antient  Chemifts  fo  much 
recommended  for  preferving  and  reftoring  of  Health.  And  certainly  it  re- 
folves  almoft  all  Obftrudtions,  infinuates  itfelf  through  all  the  Veffels  of  the  Bo¬ 
dy,  and  by  a  gentle  Stimulus  makes  the  animal  powers  to  throw  off  the  mor¬ 
bific  Matter  by  Sweat.  In  the  Chemical  Art  it  proves  a  molt  excellent  Men- 
fvruum-t  refolving  Bodies  into  their  minuted  adlive  parts,  and  thus  difpofing  them 
to  penetrate,  with  their  full  feminal  Power,  into  the  inmoft  parts  of  the  Body, 
and  there  to  overcome  the  mod  ftubborn  refiftance.  In  external  Diforders  too,  as 
Ulcers,  Wounds,  and  Tumors  it  is  not  ufed  with  lefs  fuccefs.  Nor  is  this 
valuable  Medicine  fo  coffly,  that  the  Poor  may  not  fhare  in  it,  for  the  rege¬ 
nerated  Tartar  may  be  readily  prepar’d,  by  mixing  Pot  afhes  with  fifteen 
times  their  quantity  of  the  fharpelt  Vinegar,  and  then  filtering  and  infpiffating, 
and  then  it  will  coft  but  little  Money  or  Labour,  and  yet  will  be  very  fit  for 
ufe.  This  was  known  to  the  ancient  Romans.  Plin.  XXI II.  in  Procemio.  The 
Afhes  of  Vine-twigs  fprinkled  with  Vinegar  are  drank  for  diforders  of  the  Spleen . 

PROCESS  LXXIX. 

Dr,  Harvey V  Tintfure  of  Salt  of  Tartar, 

A  P  P  A  R  A  T  U  S. 

IT  AKE  the  very  black  alcaline  Salt,  that  remains  in  the  Retort,  after  the 
volatile  part  has  been  forc’d  out  by  the  ftrongeft  Sand  Heat  in  the  Diftilla- 
tion  of  Tartar,  according  to  Procefs  55.  Upon  this,  briskly  reduc’d  to  Pow¬ 
der  in  a  hot  iron  Mortar,  and  with  a  hot  Peftil,  and  then  put  into  a  tall  Bolt- 
head,  I  pour  as  much  of  the  belt  common  Spirit  of  Wine  as  will  cover  it  to  the 
height  of  four  inches.  I  then  place  the  Veffel  in  our  wooden  Furnace,  and 
with  a  gentle  Fire  boil  the  Mixture  for  the  fpace  of  twenty  Hours.  By  this 
means  I  have  a  black  thin  Liquor,  of  a  bitter,  aromatic,  lixivious  Tafte,  which 
I  pour  off  clear,  and  keep  in  a  clofe  Veffel  where  it  will  continue  good  for  a 
long  time.  This  is  Dr.  Harvey’ s  Tindture  of  Salt  of  Tartar. 

USE. 

COMMON  Spirit  of  Wine,  confiding  of  Water,  an  Acid,  and  Alcohol 
united  together,  by  being  boil’d  with  this  Alcali  of  Tartar  which  ftill  con¬ 
tinues  oily,  makes  a  Lixivium  that  is  mild  and  fife,  as  it  is  here  render’d  lefs 
acrid  by  the  Acid,  the  Oil,  and  the  Alcohol,  whence  arifes  a  kind  Medicine, 
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and  Menftruum,  of  confiderable  Vertues.  This  being  chemically  boil'd,  and 
digeded  with  Vegetables  is  very  efficacious  in  diflblving  them.  In  Surgery  k 
is  an  excellent  remedy  for  cleanling,  deterging,  drying,  and  confolidating  moid, 
purulent,  putrid,  fanious,  virulent  Ulcers,  as  well  fidulous,  as  finuous :  In  fun¬ 
gous  Excrefcences  too  it  is  ufed  to  eat  them  down  with  good  fuccefs,  efpecially 
if  it  is  mixed  according  to  art,  with  a  fmall  quantity  of  Oil.  Taken  internally 
likewife,  it  has  admirable  effedts,  in  thofe  Difeafes,  where  an  add,  rough,  watery, 
mucous,  pituitous  or  earthy  Matter  abounds,  as  alfo  in  Coagulations,  provided 
there  is  no  putrid  diffolution  of  the  Humours.  Hence  it  is  recommended  in 
ftubborn  obdrqdtions  of  the  Bowels,  in  watery  defluxions,  a  Leucophlegmatia , 
Chlorofis,  Jaundice,  and  cold  Gout.  It  a&s  pretty  drongly  by  Urine,  Sweat, 
and  fometimes  by  Stool  ;  and  may  be  given  fafe  enough  in  a  pretty  large  Dofe. 
If  two  or  three  drachms  of  this  Tindure,  foften’d  with  an  Ounce  of  the  Sy¬ 
rup  of  the  five  opening  Roots,  and  then  diluted  with  diddl'd  Fennel-water, 
are  drank  falling  for  three  or  four  Mornings,  they  often  perform  more  than 
can  be  eflfeded  by  other  Medicines.  Hence  therefore  the  famous  Dr.  Har¬ 
vey  very  juft  ly  extolls  theVertuesof  this  Medicine.  Nor  were  the  ancient  Phy- 
ficians  unacquainted  with  fuch  kind  of  Preparations  for  the  fame  ufes,  as  you 
will  be  convinced  by  confulting  Diofcorides  I.  186. 


PROCESS  LXXX. 

Van  Helmont’r  Tinffure  of  Salt  of  Tartar, 


A  P  PA  RATUS, 


AKE  the  black  Salt  of  Tartar,  which  remains  at  the  bottom  of  the  Re- 


-1-  tort,  in  the  Diftillation  of  Tartar:  Put  this  into  a  large  Crucible,  and 
with  a  ftrongFire  burn  and  calcine  it,  (take  great  care  that  no  Coal,  or  any 
thing  elfe,  falls  in)  till  it  becomes  white  from  the  intire  confumption  of  its 
Oil.  Or,  if  you  are  in  hafte,  take  fome  of  the  bed  Tartar,  tie  it  up  in  wet 
brown  Paper,  and  then  cover  it  peFfedly  with  bright  live  Coals,  which  will  by 
this  means  be  gradually  extinguffi’d.  Remove  the  Afhes  whilft  they  continue 
hot,  and  at  the  bottom  you  will  find  a  faline,  alcaline  Matter  compaded  into 
one  Mafs,  which  is  called  common  Salt  of  Tartar.  Let  either  of  thefe  then 
be  diflfolved  in  Water,  drain’d,  infpiflated,  and  dried  in  a  clean  iron  Pot,  ex- 
adly  in  the  manner  defcribed,  Procefs  12,  Paragragh  4,  and  be  then  calcined, 
in  the  very  fame  way  as  is  mentioned  Paragraph  5,  fo  that  it  may  be  reduced 
to  a  fine  Powder,  which,  in  proportion  to  its  fubtlety,  will  be  the  fitter  for  this 
Operation.  This  is  the  bed  Salt  of  Tartar. 

2.  Let  there  be  ready  at  the  fame  time  a  very  dry  clean  Bolthead,  with  a 
pretty  large  Mouth,  and  one  third  full  of  the  choiced  hot  Alcohol,  and  let 
the  whole  Neck  be  made  hot,  for  otherwife  it  wou’d  crack  when  the  hot  Salt 
of  Tartarcame  to  run  through  it. 

3.  Make  a  kind  of  Funnel  with  Paper,  and  faden  it  round  the  Mouth  of 
the  Bolthead,  and  when  the  Powder  of  the  Salt  of  Tartar  comes  vadly  hot  from 
the  Fire,  and  confequently  is  exceeding  dry,  pour  it  through  the  Paper  Funnel 

into  the  Alcohol  contained  in  the  hot  Veficl.  If  all  thefe  Circumdances  then 
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are  rightly  attended  to,  the  Silt  will  run  into  the  Alcohol,  with  a  hiding  noife, 
and  the  Alcohol  will  immediately  boil  with  the  Heat  of  it.  When  you  have 
pour’d  in  enough  Salt,  (lop  the  Bolthead  lightly  with  a  Cork,  and  as  foon  as 
all  is  grown  cold,  add  fuch  a  quantity  of  Alcohol  more  as  is  fufficient  to  fill 
the  Belly  of  the  Bolthead  three  quarters  full,  and  be  fure  (hake  it  well  about, 
that  no  Salt  may  hang  upon  the  Sides  of  the  Neck,  but  may  be  abfolutely 
cover’d  with  the  Alcohol,  for  otherwife  thefe  faline  Particles  wou’d  be  didfolved 
by  the  moifture  of  the  Air,  and  running  down  wou’d  mix  with  the  Alcohol,, 
and  fo  render  this  tedious  Operation  ineffectual. 

4.  Let  the  Bolthead,  thus  charged,  be  plac’d  in  a  Heat  of  a  100  degrees,, 
ftopt  (lightly,  that  the  moifture  of  the  Air,  which  is  here  fo  mifchievous,  may 
not  be  able  to  infinuate  itfelf ;  and  let  the  Vefiel  be  frequently  fhook  about. 
By  this  means  then  you  will  have  a  Liquor,  of  a  beautiful  deep  red  Colour, 
which  will,  by  itsColour  and  Smell,  tho’ fcarcely  by  any  effervefcence,  plainly  de- 
monftrate,  that  it  is  impregnated  with  the  Vertue  of  the  alcaline  Salt,  particur 
larly,  if  the  Liquor  is  examined  after  it  has  been  very  cautioufly  infpiflated 
by  Diftillation,  for  then  it  is  evidently  faponacious,  and  in  fome  meafure  faline.. 

y.  When  there  is  the  lead  quantity  of  Water  mixed  with  either  of  thefe 
Bodies,  there  will  be  no  Tindture  extracted,  but  the  pure  Alcohol  will  ap¬ 
pear  pellucid,  and  colourlefs,  upon  the  Alcali,  and  will  continue  fo,  let  it 
ftand  ever  fo  long,  and  there  will  appear  fome  mark  of  the  moifture,  let  it  be 
ever  fo  fmall.  It  is  not  fo  ftrange,  therefore,  that  fome  famous  Authors  have 
aflerted,  that  fuch  a  Tindture  as  this  is  impoffible,  for  the  flighted:  negledt  of 
but  one,  out  of  fo  many  neceflary  cautions,  will  always  render  the  Operation  un- 
fuccefsful.  And  as  for  what  other  Profeflors  in  the  Art  have  aflerted,  viz.. 
that  the  Colour  thus  imprefs’d  upon  the  Alcohol  by  our  method,  is  in  reality  ow¬ 
ing  to  the  fpontaneous  alteration  of  the  Alcohol  by  Time,  this  is  confuted  by  the 
thing  itfelf,  as  well  as  by  the  Qualities  of  the  Tindture  above-mentioned.  Where 
fo  much  Pains  is  neceflary,  an  Error  is  very  eafy.  1  have  not  found  this  Tindture 
now  to  be  alcaline,  but  rather  of  a  compound,  faponacious  nature. 

USE. 

1.  XHIS  very  tedious  Experiment  demonftrates  again  the  averfenefs  there  is  in* 
JL  the  nature  of  a  pureufix’d  Alcali  to  being  alone,  and  its  ftrong  difpofitiom 
to  attradl  into  it  almofl  all  kinds  of  Liquids.  That  it  very  greadily  attradts 
Water,  Acids,  and  Oils,  has  appeared  already  in  the  preceding  Procefles,  and 
here  we  fee  it  attracts  even  Alcohol  itfelf,  though  not  fo  ftrongly  or  tenaci- 
oufly,  as  the  former.  Here  too  we  difcover  a  new  fort  of  Soap,  and  that  an 
exceeding  fine  one,  produced  from  an  Alcali  and  Alcohol ;  for  this  Tindture 
evinces  its  true  faponacious  quality,  by  the  deterfive  power  one  perceives  by 
rubbing  it  betwixt  ones  Fingers,  whereas  pure  Alcohol  only  dries  away.  By 
itsTafte,  too,  it  appears  to  contain  a  pretty  acrid,  igneous  Salt.  It  does  nor, 
however,  evidently  caufe  an  effervefcence  with  Acids*,  nor  does  it  readily  preci¬ 
pitate  Bodies  diflolv’d  in  them.  If  the  pure  Tindture  is  infpiflated  by  Diflillation, 
it  leaves  a  faponacious,  faline  Coagulum ,  confiderably  acrid,  fcarcely  alcaline, 
and  of  a  very  deep  red,  nay,  almofl:  black  Colour.  By  this  Menjiruum  diftill’d 
Oils  are  fpeedily  and  thoroughly  diflolv’d  j  and  by  this  are  extracted  excellent 

Tindture*; 
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Tindtures  from  Gum  Lac,  Myrrh,  and  Amber.  It  is  recommended  internally 
by  the  Chemifts,  in  thofe  Difeafes  that  arife  from  very  obftinate,  tartareous 
Gbftrudtions ;  but  to  fpeak  honeftly,  it  cannot  be  given  fafely,  except  it  is  di¬ 
luted  with  Wafer,  Wine,  or  fome  fuch  foft  Liquor,  for  otherwife  it  inftantly 
burns  up  thofe  parts  of  the  Body  to  which  it  is  applied.  And  fince  it  is  ne- 
ceffary,  that  it  ffiou’d  be  weaken’d  in  this  manner,  to  what  purpofe  is  the  labo¬ 
rious  depuration  of  the  Alcohol,  and  troublefome  combination  of  it  with 
the  Alcali?  For  my  own  part,  I  confefs,  it  is  my  Opinion,  that  the  preceding 
Procefs,  which  is  performed  with  a  great  deal  lefs  trouble,  affords  us  a  more 
efficacious  Medicine.  This  Operation,  however,  ought  not,  on  this  account, 
to  be  look’d  upon  as  an  infignificant  one,  for  we  learn  a  great  many  things 
from  it,  and  it  has  fome  excellent  ufes,  fome  of  which  we  juft  now  mention’d, 
and  ffiall  now  proceed  to  relate  the  reft. 

2.  I  have  often  reflected  upon  that  affertion  of  the  great  Hehnont ,  p.  58,  86, 
that  Spirits  of  Wine  diftill’d  from  Salt  of  Tartar  that  is  thoroughly  calcin’d, 
will  be  one  half  converted  into  Water.  This  I  underftood  of  ftrong  Spirit  of 
Wine,  once  rectified,  efpecially,  as  p.  151,  he  fays,  the  fame  thing  may  be  done 
with  Vinegar  *,  as  I  took  notice  before,  Procefs  49.  As  the  principal  Followers 
however  of  Van  Helmont  maintain,  that  this  muft  be  underftood  in  a  very  dif¬ 
ferent  manner,  and  that  his  true  meaning  was,  that  pure  Alcohol  wou’d  unite 
one  half  of  its  Body  with  the  Salt  of  Tartar,  whilft  the  other  being  turned  in¬ 
to  Water  wou’d  be  repell’d,  both  from  the  former  part,  and  the  Salt  combined 
with  it,  and  that  hence  fimple  Alcohol  confifts  of  two  diftindt  parts  feparable 
from  one  another,  one  of  which  is,  by  this  means,  together  with  the  Salt  of  Tar¬ 
tar,  converted  into  that  noble  Balfam,  the  Samech  of  Paracelfus,  which  to  a 
miracle  heals  Wounds,  without  any  inconvenience  *,  for  this  reafon,  I  fay,  I 
thought  it  worth  while,  candidly  to  lay  before  you,  what  I  myfelf,  without  be¬ 
ing  fparing  of  my  Labour,  have  been  able  to  difeover.  I  prepar’d  then  a  very 
choice,  ftrong,  red  Tindture  of  Salt  of  Tartar,  according  to  the  method  de- 
ferib’d,  which  was  of  a  very  fragrant  Smell,  and  an  exceeding  acrid,  igneous, 
and  almoft  alcaline  Tafte.  This  I  digefted  for  l'ome  months  with  its  Alcali, 
and  then  fet  them  by  for  the  fpace  of  four  years,  after  which  time  there  was  a 
very  dry  Salt  at  bottom,  and  an  exceeding  red  Tindture  at  top.  I  inverted  the 
Bokhead,  and  poured  out  all  the  Salt  with  the  Tindlure  into  a  very  dry  clean  Cu¬ 
curbit,  and  I  found  ’em  exceeding  fragrant.  With  a  gentle  Fire,  and  perfedt- 
ly  clofe  Veffels,  I  drew  off  all  the  Alcohol  with  an  Alembic,  and  it  was  very 
limpid,  fubtil,  and  fragrant,  whilft  the  Salt  at  the  bottom  was  of  a  fcarlet  Co¬ 
lour,  though  before  it  was  white.  I  pour’d  the  Alcohol  back  again  upon  its 
Salt,  and  diftilled  as  before,  and  then  the  Alcohol,  which  was  of  a  fiery  Tafte, 
role  with  a  little  more  difficulty,  and  the  faline  Mafs  that  was  left  behind  was 
of  a  deep  red  Colour,  inclining  to  black.  I  cohobated  in  this  manner  one  and 
twenty  times,  and  then  the  fali nzReftduum  was  black,  and  the  Alcohol  that  came 
off  exceeding  acrid.  I  urged  this  black,  faline,  alcaline  Mafs,  with  the  ftrongeft 
Sand  Heat,  and  then  there  afeended  a  Water,  and  not  Alcohol.  Hence  then  I 
faw,  that  though  I  had  taken  the  greateft  care  to  prevent  the  accefs  of  any 
Wrater,  yet  Water  might  thus  be  drawn  from  the  Alcohol  and  Salt,  but  by  no 
means  to  half  the  quantity  of  the  Alcohol.  And,  indeed,  I  am  hitherto  in 
doubt,  whether  even  the  Water  which  was  thus  procur’d  was  not  in  reality 
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communicated  to  the  Tintture;  for  in  pouring  the  Alcohol  fo  many  times  back 
again,  and  diddling  it,  perhaps  fome  of  the  Moifture  of  the  Air  might  infi- 
nuate  itfelf  into  that  and  the  alcaline  Salt.  This  however  I  certainly  dilcover’d, 
that  Alcohol  united  with  the  Salt  of  Tartar  in  the  manner  defcrib’d,  then  di- 
gefted  for  fo  many  months,  afterwards  fet  by  for  the  fpace  of  four  years,  and 
at  laft  drawn  off  by  Diftillation  two  and  twenty  times,  did  nor,  after  all,  ren¬ 
der  this  Salt  volatile,  but  left  it  fix’d,  and  perfedtly  black.  I  then  broke  the 
Glafs,  and  took  out  all  the  Salt,  put  it  into  a  glafs  Bafon,  and  expofed  it  to 
the  Air  in  a  fubterraneous  place,  by  which  means  it  ran  per  Deliquium  into  a 
brown  Liquor,  of  an  acrid,  alcaline  Tafte,  which  I  kept  by  itfelf.  This  Ope¬ 
ration  I  went  through.  Gentlemen,  in  order  to  determine  fomething  certain 
concerning  this  Tindture  of  Salt  of  Tartar  •,  concerning  Alcohol’s  being  by  this 
means  converted  into  Water  ;  concerning  the  Nature  of  Alcohol  diftill’d  from 
Salt  of  Tartar  that  it  was  combin’d  with  •,  and  concerning  Salt  of  Tartar’s  be¬ 
ing  render’d  volatile  by  the  affiftance  of  Alcohol.  How  eafy  is  it  forPerfons  to 
grow  rich  in  imagination  from  others  promifes?  Exitus  adt  a  probat.  The  Alcohol 
now  cohobated  fo  many  times,  in  the  manner  defcrib’d,  was  very  limpid,  fragrant, 
and  of  an  igneous  Tafte,  and  burnt  away  without  Faces,  nor  wou’d  caufe  any 
effervefcence  with  an  Acid.  This,  Gentlemen,  was  the  Reward  of  my  Labour.. 

PROCESS  LXXXI. 

An  Elixir  Proprietatis,  with  diftill'd  Vinegar. 
APPARATUS. 

TAKE  of  thechoicefi:  Aloes,  Saffron,  and  Myrrh,  cut  and  pounded,  of 
each  half  an  ounce,  put  ’em  into  a  tall  Bolthead,  and  pour  upon  ’em 
twenty  times  their  weight  of  the  fharpeft  diftill’d  Wine  Vinegar.  Let  them 
boil  gently  in  our  wooden  Furnace  for  the  fpace  of  twelve  hours,  and  then 
let’em  cool,  and  ftand  quiet,  till  the  Faces  are  fubfided.  Pour  off  the  pure 
Liquor  through  a  thin  coarfe  Cloth,  taking  care  that  none  of  the  thicker  part 
comes  along  with  it.  Upon  the  Refiduum  pour  half  the  former  quantity  of 
frefh  Vinegar,  and  then  let ’em  boil,  cool,  fubfide,  and  be  ftrained,  as  before. 
Fling  away  what  remains  in  the  Bolthead,  mix  the  Tindtures  together,  and 
diftill  with  a  gentle  Fire  till  you  have  drawn  off  two  thirds:  The  Vinegar 
that  rifes  fet  by  for  the  fame  ufe  another  time  •,  and  the  Refiduum-  keep  under, 
the  Title  of  an  Elixir  Proprietatis  with  difiiWd  Vinegar. 

USE . 

YOU  have  here  an  aromatic,  acid  Medicine,  of  infinite  ufe  in  Phyfick.  Ex* 
ternally  it  corrects,  cleanfes,  perferves  from  corruption,  and  by  its  true  bal- 
famic  Vertue  defends  putrid,  fanious,  foul,  finuous,  fiftulous,  virulent  Ulcers.  It: 
cures  Gangrenes  and  Ulcers  too  of  the  Lips,  Gums,  Tongue,  Palate,  and  Faucesi 
Internally  it  has  the  fame  happy  effect,  in  thofe  Cafes  where  a  putrid  Matter,, 
a  fetid  Bile,  pituitous  Concretion,  or  Worms,  infeft  the  firft  paffages,  and  in  an? 
infinite  number  of  Difeafes  that  arife  from  thefe  four  caufes ;  nor  is  it  much 
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lefs  efficacious  in  the  Blood,  and  the  inmoft  recedes  of  the  Vijcera ,  as  is  eafily 
conceivable  from  the  Nature  of  the  Ingredients  which  are  here  diffolved  by  a 
fubtil  Acid.  This  Elixir  ffiou’d  be  taken  in  a  morning  fading,  twelve  hours 
at  lead  after  the  lad  Meal.  It  may  be  given  from  one  drachm  to  two  or 
three,  in  Honey  and  Water,  Mead,  or  fome  fweet  foftWine,  and  the  Patient 
ffiou’d  walk  after  it,  or  have  his  Abdomen  gently  rubb’d  i  and  this  may  be 
continued  and  repeated  as  is  necedary.  If  it  is  taken  in  a  larger  Dofe,  and  with 
a  cooliffi  Regimen,  it  always  purges  by  dool.  When  it  is  divided  into  fmaller 
Dofes,  it  purifies  the  Blood  by  the  fecretion  of  a  thick  Urine,  and  for  the 
mod  part  effects  both  lucceffively.  But  if  it  is  given  in  a  pretty  large  Dofe, 
and  the  Patient  is  put  in  Bed,  and  well  covered  with  Clothes,  it  excellent¬ 
ly  performs  the  Office  of  a  generous  Sudorific,  in  this  particular  fcarcely 
yielding  to  any  thing  and  then  it  generally  afterwards  provokes  a  difcharge, 
both  by  Stool  and  Urine,  and  thus  all  three  ways  is  of  fervice.  This  therefore 
1  look  upon  as  an  admirable  Elixir  Proprietatis,  truly  endued  with  many  Ver- 
tues,  and  at  the  fame  time  fufficiently  fafe.  ParacelJus  afferted,  that  an  Elixir 
prepared  from  Aloes,  Saffron,  and  Myrrh,  by  intimately  infinuating  itfelf  into 
the  vivifying,  and  preferving  Balfam  of  Life,  wou’d  protrad  it,  free  from  all 
Difeafes,  to  the  utmod  Limits  it  is  poffible  for  human  Nature  to  reach  to: 
This  he  called  by  the  grand  name  of  the  Elixir  Hominis ,  but  conceal’d  the 
Preparation.  Van  Helmont  fays,  it  can’t  be  done  without  the  help  of  .the  Al- 
■cahejl :  And  honeft  Crollius  adds  Oil  of  Sulphur  per  Campanam  for  the  Men- 
jlruum ,  knowing  that,  according  to  ParacelJus^  Dodtrine,  an  Acidum  EJurinum 
ffiou’d  be  one  Ingredient  in  Medicines  for  the  Stomach:  But  then  both  the 
Aloes  and  Myrrh  are  burnt,  as  it  were,  and  grow  as  hard  almoft  as  a 
Stone,  nor  fo  readily  afterwards  diffolve  in  Alcohol,  and  when  the  Elixir 
is  ufed,  it  requires  fomewhat  to  dilute  the  acrid  Acid.  Hence  I  imagine,  that 
a  mild,  oily,  vegetable  Acid  is  in  this  cafe  a  convenient  and  proper  Solvent, 
with  regard  to  medicinal  Purpofes.  If  to  the  Elixir  prepar’d  in  this  manner 
you  add  an  equal  quantity  of  Alcohol,  it  renders  it  more  mild,  balfamic, 
and  efficacious.  The  Pilulce  Ruffi ,  or  Pejlilentiales ,  it  refembles  in  every  Qua¬ 
lity,  and  may  be  ufed  fuccefsfully  inftead  of  ’em. 

PROCESS  LXXXII. 

An  Elixir  Proprietatis,  with  a  diftill'd  Jimple  Water.  • 

APPARATUS . 

UPON  Aloes,  Saffron,  and  Myrrh,  of  each  equal  parts,  reduced  to  a  Pow¬ 
der,  and  put  into  a  tall  Bolthead,  pour  20  times  their  weight  of  Scurvy- 
grafs-water.  Then  treat  them  in  the  fame  manner,  as  in  the  preceding  Procefs, 
and  let  them  be  infpiffated  as  is  there  dire<5ted. 

USE. 

''T“'HIS  excellent  Elixir  has  this  great  fault,  that  if  it  is  kept  a  good  while, 
t  it  grows  mothery.  Setting  afide  this,  it  has  very  valuable  Yertues,  like 
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thofe  we  defcribed  in  the  preceding  Procefs,  if  you  allow  for  the  acid  quality  of 
the  former :  In  particular,  it  purges  exceeding  well  by  Stool.  Inftead  of  Scur¬ 
vy  grafs- water,  you  may  make  ufe  of  any  other  aromatic  one. 

PROCESS  LXXXIII. . 

An  Elixir  Proprietatis  by  the  help  0}  the  fix'd  Alcali  ofTrocefs  12. 

APPARATUS. 

1.  >"Tp  AKE  the  fame  Species  as  before,  put  them  into  a  tall  Bolthead,  and 
A  pour  as  much  Oil  of  Tartar  per  Deliquium  upon  them,  as  will  reduce 
them  to  a  kind  of  Pap  of  a  moderate  thicknels.  Stop  the  Mouth  of  the  Bolt- 
head,  and  digeft  them  in  our  wooden  Furnace,  the  longer  the  better,  in  a 
Heat  of  a  100  degrees,  and  by  this  protraded  Digeftion  the  Alcali  will  inti¬ 
mately  refolve  the  Aloes  and  Myrrh,  and  fo  properly  difpofe  them  for  this 
Operation. 

2.  The  Bodies  being  thus  prepared,  let  them  be  treated  with  any  aromatic 
diftill’d  Water,  in  the  fame  manner  as  was  directed  in  the  preceding  Procefs, 
and  then  you  will  have  an  alcalifated  Elixir  Proprietatis  with  a  diftill’d  Water. 

3.  Or  upon  the  Species  prepared  in  this  manner,  pour  20  times  as  much  of 
the  choice  ft  Alcohol,  and  boil,  according  to  our  method,  for  the  fpace  of  12 
hours.  When  the  Liquor  is  grown  cold,  and  fettled,  gently  pour  off  the  clear 
Tindure  from  the  fubfiding  Fceces.  Add  more  Alcohol,  boil,  depurate,  and 
decant  as  before,  and  fo  proceed  till  the  Alcohol  will  diffolve  nothing  more. 
Mix  the  Tindures  together,  and  infpifiate  them  with  a  gentle  Fire  till  you 
have  reduced  them  to  an  Elixir ,  nearly  of  the  thicknefs  of  Oil  of  fweet  Almonds, 
which  keep  under  the  Tide  of  an  Alcalifated  Alcoholifated  Elixir ,  whofe  Vir¬ 
tues  cannot  be  enough  extolPd. 

4.  If  inftead  of  Alcohol  you  make  ufe  of  Spirit  of  Wine  once  redified,  you 
have  a  thicker  Elixir,  that  is  equally  valuable. 

5.  Sometimes  inftead  of  Alcohol,  or  rectified  Spirit  of  Wine,  I  have  ufed  a 
diftill’d  aromatic  Spirit,  both  fimple  and  compound  (Procefs  69,70,  71,  72.) 
and  by  this  means  I  have  procured  a  noble  Elixir ,  particularly  with  the  com* 
pound  Spirit  of  Procefs  72. 

USE. 

THESE  Preparations  afford  11s  a  Medicine,  which  is  very  frequently  made 
ufe  of,  and  with  great  Succefs,  in  all  acid,  auftere,  watery,  cold,  and 
pituitous  Diforders,  Schirrus*s,  and  Obftrudions,  withoutanyInflammation.lt 
purges  through  almoft  all  the  Emundories  of  the  Body,  and  in  the  mean 
time  is  grateful  to  the  Nerves,  and  affifts  the  Spirits.  To  the  Female  Sex 
it  is  a  friendly  Medicine,  promoting  the  Lochia ,  Menfes ,  and  Milk.  In 
Worms  it  does  fervice,  and  is  ufed  with  fuccefs  in  one  fort  of  Scurvy.  It 
is  good  for  creating  an  Appetite,  and  happily  fupplies  the  defeds  of  the  Bile  ; 
and  for  this  reafon.  Practitioners  in  the  Art  fhould  have  great  regard  to  it. 
It  ads  by  vertue  of  the  Alcali,  the  Species ,  and  the  Spirits,  or  diftill’d  Water 
you  make  ufe  of,  as  you  defign  it  for  various  purpofes. 

Vo.l.  II.  '  C  c 
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PROCESS  LXXXIV. 

An  Elixir  Proprietatis  with  tartarifated  Tartar. 

APPARATUS . 

UPON  the  fame  Species  reduced  to  Powder,  and  put  into  a  tall  Bolthead, 
pour  3  times  their  weight  of  the  Liquor  of  tartarifated  Tartar,  nicely 
prepared  according  to  Procefs  75.  Stop  the  Veffel,  and  digeft  for  the  fpace  of 
three  days  in  a  Heat  of  150  degrees,  and  you  will  find  the  Species  intirely  dif- 
folved  into  a  homogeneous  Pap,  much  more  efficacioufly  than  either,  by  Vine¬ 
gar,  Water,  or  an  Alcali.  Add  then  20  times  as  much  Alcohol,  in  refpedl 
of  the  Species ,  and  boil  gently  for  the  fpace  of  twelve  hours.  When  the  whole  is 
grown  cold,  and  the  Liquor  by  Handing  has  depofited  its  Faces,  pour  it  off  gent¬ 
ly,  and  on  the  Refiduum  pour  frelh  Alcohol,  and  proceed  as  before,  and  repeat 
this  till  you  have  almoft  diffolved  the  whole,  and  you  will  find  that  you  will 
here  have  as  little  Faces  as  in  any  of  thefe  Proceffes.  Mix  all  thefe  Tin<5tures 
together,  and  with  a  gentle  Fire  infpiffate  to  the  thicknefs  of  an  Oil,  and  keep 
the  Alcohol  that  comes  off  for  the  fame  ufe  another  time.  You  will  then  have 
a  tartarifated  alcoholifaced  Elixir. 


USE. 

THIS  Preparation  being  made  with  a  Compound  Salt  that  is  wonderfully 
aperient,  is  more  efficacious  than  the  preceding  Elixirs.  Hence  it  is  of 
admirable  fervice  in  inveterate  Obftrudtions  in  chronical  Difeafes,  which  it  molt 
powerfully  refolves,  without  any  injury  from  an  acid,  or  alcaline  Acrimony : 
For  thefe  compound  Salts  pafs  more  freely  with  their  diffolved  Subftances 
through  the  Vefiels  ol  the  human  Body. 

PROCESS  LXXXV. 

An  Elixir  Proprietatis  -with  regenerated  Tartar. 

APPARATUS. 

UPON  the  Powder  of  the  aforementioned  Species  difpofed  in  a  tall  Bolt- 
head,  pour  3  times  as  much  of  the  Liquor  of  regenerated  Tartar,  and  di¬ 
geft  for  three  days,  by  which  means  the  Aloes  and  Myrrh  will  be  almoft  wholly 
diffolved,  and  the  Saffron  will  be  perfectly  opened.  Of  the  choiceft  Alcohol, 
then,  add  20  times  the  weight  of  the  Powder,  and  boil  very  gently  for  the  fpace 
of  twelve  hours.  Proceed  in  the  fame  manner  as  before,  and  at  laft  there 
will  remain  a  few  Faces  to  be  thrown  away.  Infpiffate  the  Liquors  to  one  half, 
and  keep  the  Alcohol  for  the  fame  ufe.  You  will  by  this  means  then  have  a  thick, 
turbid  Elixir ,  which  will  always  continue  fo. 
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USE. 

"  ■  ,  *  'l  '  - 

i.tN  this  Procefs,  almofl:  the  whole  Species  is  fo  equally  diffolv’d,  that  it 
X  is  render’d  potable,  and  hence  in  moft  chronical  cafes  I  have  found  this 
Elixir  to  have  an  incomparable  refolvent  and  aperient  Power ;  for  it  kindly  dif- 
folves  the  Concretions  with  which  the  Veffels  are  obftru&ed,  and  at  the  fame 
time  gently  ftimulates  the  nervous  Syftem  into  a  regular  motion,  by  which  it 
diflodges  and  propels  onwards  the  diffolved  Matter.  Hence  it  refills  PutrefaCli- 
on,  which  happens  fo  frequently,  and  with  fo  pernicious  an  efteCt  in  thefe  cafes, 
it  frees  the  Vifcera ,  and  reftores  them  to  their  proper  office  which  was  before 
prevented  by  the  obftruCting  Matter,  and  thus  refolves  Tumours,  and  cures 
many  Diftempers  which  will  noteafily  give  way  to  any  thing  elfe.  This  there¬ 
fore  feems  almofl  to  me  to  be  the  Elixir  of  Paracelfus  and  Van  Helmont. 

2.  From  all  thefe  Operations,  then,  we  have  an  example  of  a  chemical  Solu¬ 
tion,  and  Preparation  of  the  fame  thing  with  various  Solvents.  Hence  too  we 
learn,  how  wonderfully  thefe  Bodies  differ  in  their  power  of  aCting,  according 
to  the  difference  of  the  Menfiruums  they  are  diffolv’d  with •,  and  confequently, 
that  to  anfwer  various  views  of  the  Phyfician,  the  Solution  and  Preparation 
mull  be  varied  likewife.  According  as  they  are  varioufly  determined  too  by 
the  mixture  of  other  Medicines  with  them,  they  are  found  likewife  to  have  dif¬ 
ferent  effects.  If  they  are  given,  for  inftance,  with  Theriaca ,  they  promote 
Sweat ;  if  with  a  purgative  Medicine,  they  purge  by  Stool  ;  and  if  with  Whey, 
or  medicinal  Waters,  and  the  Patient  walks  about  in  the  cool,  they  operate  by 
Urine.  All  thefe  Elixirs ,  except  that  prepared  with  a  diftill’d  Water,  preferve 
the  Bodies  that  are  put  into  them  from  Putrefaction  ;  and  to  carious  Bones  too, 
they  are  particularly  beneficial,  except  thofe  that  are  made  with  Acids.  In 
Praftice,  therefore,  let  a  great  regard  be  had  to  them,  for  they  have  truly  ma¬ 
ny  excellent  Vertues.  Nor  indeed,  if  we  will  but  refled  upon  the  Ingredients, 
will  this  appear  at  all  furprifing:  For  Saffron  greatly  enlivens  the  animal  Spi¬ 
rits  ;  Aloes  is  a  fafe,  and  beautiful  Purge  ;  and  Myrrh  moft  efficacioufly  refifts 
PutrefaClion.  In  thofe  cafes,  however,  where  the  Crafts  of  the  Blood  is  bro¬ 
ken,  there  are  large  Haemorrhages,  Hemorrhoidal  Diforders,  or  too  fwifc 
a  circulation  of  the  Fluids,  thefe  are  by  no  means  convenient,  but  on  the  con¬ 
trary,  prove  prejudicial. 

PROCESS  LXXXVI. 

♦ 

The  Analyfis  of  Soot. 

APPARATUS. 

i.  T  Here  take  fome  very  black,  dry  Soot,  collected  from  a  Baker’s  Chim- 
X  ney  where  they  bake  nothing  but  Bread,  for  which  reafon  I  had  it  from 
the  publick  Bakehoufe,  appointed  for  baking  the  Bread  for  the  Poor:  And  it 
ought  to  be  procured  when  the  Weather  is  very  dry.  With  this  I  fill  a  very 
large  glafs  Retort  almoft  to  the  Neck,  and  after  I  have  carefully  wiped  the 
infide  of  the  Neck,  with  a  common  Lute  made  of  Linfeed-flower,  I  lute  on  a 
large  Receiver.  C  c  2  2.  Let 
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2.  Let  there  be  then  raifed  a  Fire  of  150  degrees,  and  let  it  be  kept  juft  to 
that  height,  and  there  will  come  off  a  large  quantity  of  pure  Water.  And  this 
will  rife  with  fome  Impetus ,  fo  that  if  the  Fire  is  made  too  ftrong  at  firft,  the 
Receiver  will  be  eafily  crack’d.  Proceed  with  this  Heat  fo  long  as  any  of  this 
limpid  Water  comes  over,  which  generally  continues  a  pretty  while,  tho*  the 
Soot  is  fo  dry. 

3.  Having  removed  this  Water,  and  put  it  into  a  Bottle,  fix  on  the  Recei¬ 
ver  again,  and  raife  the  Fire  to  200  degrees,  and  fomewhat  more,  and  you 
will  then  have  a  white,  milky,  pinguious  Water,  which  will  come  off  plenti¬ 
fully  too,  and  with  a  confiderable  Impetus.  Proceed  to  increafe  your  Fire  gent¬ 
ly,  fo  long  as  any  of  this  Water  rifes,  and  keep  this  again  by  itfelf. 

4.  Your  Receiver  being  applied  again,  make  your  Fire  ftill  ftronger,  and  there 
will  afcend  a  yellow  volatile  Salt  in  great  quantity,  which  will  fix  itfelf  to  all 
parts  of  the  Receiver  :  Urge  this  fo  long  as  it  appears  to  rife. 

5.  At  the  fame  time  too,  with  the  ftrongeft  land  Heat,  viz.  a  fupprefilng 
one,  you  will  have  a  black,  thick  Oil. 

6.  The  whole,  then,  being  fuffer’d  to  cool  gradually,  you  will  find  a  Salt 
in  the  Neck  of  the  Retort,  which  notwithftanding  the  violence  of  the  Fire,  was 
able  to  rife  no  farther.  And  at  the  bottom  of  the  Retort,  there  will  re¬ 
main  a  black  Caput  vioriuum ,  whofe  upper  Surface,  however,  will  be  cover’d 
over  with  a  very  thick,  greyifh,  faline  Cruft,  which  in  its  colour,  figure,  man¬ 
ner  of  concretion,  and  Stria. ?,  is  exceeding  like  the  common  Sal-Ammoniac. 

7.  If  the  milky  Water  is  redified,  it  yields  a  very  penetrating  volatile  Spirit, 
and  fomewhat  of  an  oily  volatile  Salt  that  is  confiderably  acrid. 

USE. 

THIS  Procefs,  Gentlemen,  was abfolutely  neceffary  to  be  added  to  the  pre¬ 
ceding;  for  they  have  exhibited  to  us  only  thofe  parts  of  Vegetables, 
which  by  various  Methods  of  treatment,  and  with  different  degrees  of  Fire,  have 
either  remained  fixed,  or  have  been  tranfmitted  from  one  Vefiel  to  another. 
But  here  we  learn  farther,  what  it  is  that  an  open  Fire,  whilft  it  is  confuming 
Vegetables,  puts  in  motion,  changes,  expells,  and  diffi pates  into  the  Air,  firft 
in  forrp  of  Smoke,  then  of  Flame,  and  then  of  an  Exhalation,  and  to  what 
a  confiderable  height  it  carries  them.  For  a  Chimney  is  a  kind  of  converging 
Alembic,  open  at  top,  and  often  more  than  forty  feet  high,  to  the  very  high- 
eft  part  of  which  the  Soot  fixes  itfelf,  and  a  black  Smoke  is  ftill  carried  out  of 
the  Mouth,  and  difperfed  through  the  Air,  in  which  one  perceives  it  gradually 
vanifh.  When  you  refleft,  therefore, upon  thefe  things,  you  conceive  what  an  inv 
menfe  quantity  of  fuch  Corpufcles  muft  be  carried  up  from  the  whole  Surfaceof 
the  Earth  by  the  infinite  number  of  Fires  that  are  continually  burning  upon  it. 
But  we  learn  likewife,  that  a  combuftible  Vegetable,  its  Smoke,  the  Flame  arifing 
hence,  the  Soot  by  this  means  produced,  and  the  black  Clouds  difperfed  through  the 
Air,  confift  of  one  and  the  fame  Matter,  put  in  agitation  by  the  Fire.  What 
Bodies  are  they,  now,  that  enter  into  the  Compofition  of  this  Matter?  Why, 
j.  A  fetid,  oily,  bitter,  difagreeable,  naufeous  Spirit,  which  difcovers  itfelf 
in  the  Water  that  firft  comes  off,  and  is  difperfed  likewife  through 
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all  the  other  parts,  hereafter  mentioned.  This  feems  to  be  the  molt  fubtil 
oily  part  of  the  Vegetable,  feparated  by  the  action  of  the  Fire. 

2.  Elementary  Water,  which  is  here  in  great  abundance  *,  for  it  is  contained 
in  this  Spirit,  in  the  firlt  limpid  Water,  in  the  fecond  milky  one,  in  the 
faline  Spirit,  in  the  volatile  Salt,  nay,  and  even  in  the  Oil  itfelf.  This  Wa¬ 
ter,  however,  can  fcarcely  be  rendered  pure  by  any  Art  whatever,  for  it 
always  retains  a  bitternefs,  and  a  difagreeable  Smell  of  the  Spirit,  from 
which  it  cannot  be  freed. 

3.  An  acrid,  oily,  volatile,  alcaline  Salt,  which  comes  off  firft,  rifes  quite  in¬ 
to  the  Receiver,  and  fixes  itfelf  to  its  fides  :  For  this  Salt,  by  its  Smell, 
Tafte,  cauftic  Quality,  violent  EfFervefcence  with  Acids,  and  Concretion 
with  them  into  a  compound  Salt,  I  have  found  to  be  truly  alcaline. 
Flence  the  Fires  that  are  perpetually  burning  muft  fill  the  Atmofphere 
with  vaft  quantities  of  a  volatile  Alcali. 

4.  An  acrid,  pinguious,  alcaline  Spirit,  which  confifts  of  the  Salt  juft  men¬ 
tion’d  diffolv’d  in  Water,  and  thus  by  its  liquidnefs,  penetrability,  fub- 
tlety,  and  volatility,  refembles  a  Spirit. 

5.  A  thick,  black,  fetid  Oil,  which  is  exceeding  bitter,  naufeous,  inflam¬ 
mable,  acrid,  and  almoft  cauftic,  and  is  mix’d  with  an  oily  Salt. 

6.  A  true  Sal-Ammoniac ,  which  rifes  to  the  lower  part  of  the  Neck  of  the 
Retort,  and  covers  over  the  black  Faces  at  the  bottom  :  For  if  you  care¬ 
fully  collect,  and  nicely  feparate  this  from  the  Sait  that  came  off  before, 
you  will  find  it  a  true  Sal-Ammoniac  :  It  is  of  a  whitith  Colour,  fub- 
pellucid,  of  a  faline  Tafte  like  that  of  Sal-  Ammoniac,  almoft  of  the  fame 
Smell,  will  not  caufe  an  EfFervefcence  with  Acids,  but  being  mixed  with 
fix’d  Aicali’s  yields  a  true  volatile  alcaline  Salt,  as  Sal-Ammoniac  does. 
From  Soot,  therefore,  we  learn  the  true  origin  of  this  Salt. 

7.  An  exceeding  fix’d  black  Earth,  which  being  calcin’d  with  an  open  Fire 

till  the  Oil  which  very  tenacioufly  adheres  to  it  is  conium’d,  leaves  an 
earthy  white  Calx.  / 

This  then,  Gentlemen,  is  the  true  Analyfis  of  Soot.  Confider  this  well,  and 
hence  you  will  learn  what  parts  of  Vegetables  become  volatile,  when  they  are 
expofed  to  an  open  Fire,  and  what  remain  fix’d  •,  and  what  parts  of  Vegetables 
are  diffipated  by  Fire  into  the  Air.  But  here  you  fee  likewife,  that  even  the 
Earth  itfelf,  which  when  it  is  feparated  from  the  other  parts  is  found  to  be  fo 
fix’d  in  the  mofl;intenfe  Fire,  may  neverthelefs,  when  it  is  combined  with  them, 
be  raifed  by  the  adtion  of  the  Flame  and  Fhre  to  the  height  of  more  than  forty 
feet,  and  be  then  carried  along  in  the  Air  in  form  of  a  thin  Cloud.  But  fhould  J, 
with  a  philofophical  view,  enter  into  thefe  things  too  minutely,  there  would  be 
no  end.  I  leave  the  matter,  therefore,  to  your  own  meditation,  and  will  only  add, 
that  fome  Perfons  recommend  Pills  made  of  dry  Soot,  and  then  gilt  over,  as 
ferviceable  in  very  cold  Diforders :  The  volatile  Salt  of  Soot  too  is  prefcribed  for 
the  fame  purpofes,  as  that  of  Animals,  and  ufed  with  the  fame  fuccefs:  And  the 
laft  Sal x.  Hartman  praifes,  as  having  a  power  of  mitigating  Cancers ;  and  cer¬ 
tainly  '  d- Ammoniac t  prudently  adminiftred,  refifts  its  putrid  dilpofition,  and  fo 
does  this.  But  here  it  is  abfolutely  necefFiry  to  remember,  that  that  Soot 
gene  a  ted  from  pure  burning  Oak,  our  bituminous  Turfs,  or  foflil  Coals,  by  a 
chemical  Anahfts  will  be  found  to  be  different.  And  that  would  be  ftill  of  a 
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more  different  nature,  that  fiiould  be  collected  from  the  Chimney  of  a  great 
Man’s  Kitchen,  which  is  conftantly  full,  not  only  of  the  Smoke  of  the  Fuel, 
but  of  the  Fumes  likewife  of  all  forts  of  boiled,  roafted,  and  fried  animal  Sub- 
ftances.  Have  an  Eye  therefore  to  thefe  circumftances,  and  you’ll  diffidently 
underftand  the  Compofition  of  Soot. 

PROCESS  LXXXVII. 

The  Analyfis  of  Amber . 

A  P  P  A  R  A  T  U  S. 

i.t  Take  a  large  Retort,  whofe  Neck  is  cutoff  fo  low,  that  the  diameter  of 

JL  its  Mouth  is  two  inches  or  better.  Into  this  I  put  fuch  a  quantity  of  pieces  of 
common  Amber,  well  freed  from  Sand,  Dull,  and  other  heterogeneous  Bodies,  as 
will  fill  the  Belly  of  it  two  thirds  full,  and  then,  with  the  common  Lute,  lute 
on  a  large  Receiver. 

2.  I  then  proceed  to  diflill  with  a  fand  Head  a  little  greater  than  that  of 
boiling  Water,  and  by  this  means  there  comes  off  a  large  quantity  of  a  thin, 
limpid  Oil.  This  degree  of  Fire  I  keep  up  folong  as  the  Amber  gives  out  any 
of  this  Oil,  which  ceafing,  I  remove  it,  and  keep  it  by  itfelf. 

3.  The  Receiver  being  again  fix’d  on,  there  rifes  another  Oil  which  comes 
over  plentifully  likewife,  and  is  yellow,  and  as  yet  pellucid.  Patiently  then  keep 
up  the  Fire  juft  to  the  fame  height,  till  no  more  of  this  Oil  afcends,  which  will 
be  a  confiderable  time.  This  again,  which  is  yellow,  inclining  to  red,  and 
thicker  than  the  former,  if  you  would  proceed  accurately,  rnuft  be  kept  by 
itfelf. 

4.  This  being  remov’d,  and  your  Fire  being  ftill  gradually  increafed,  there 
will  begin  to  appear  fome  white  faline  Flakes  in  the  Receiver,  efpecially  in  the 
Neck,  upon  which  you  muft  gently  raife  your  Fire  till  no  more  of  this  Mat¬ 
ter  comes  away  for  otherwife,  the  volatile  Salt  will  be  mix'd  with  the  fucceed- 
ing  thick  Oil,  and  fo  the  greateft  part  of  it  will  be  loft.  It’s  better  to  colled 
it  by  itfelf,  and  remove  it.  All  the  time,  however,  that  this  Salt  continues  to 
rife,  there  rifes  with  it  a  red  Oil,  which  is  nearly  pellucid. 

5.  The  Fire  being  then  railed  to  the  greateft  degree,  you  have  another,  thick, 
tenacious  Oil,  nearly  of  the  confidence  of  Turpentine. 

6.  And  laftly,  this  being  feparated,  and  the  Refiduum  being  ftill  farther  urg’d 

with  a  fuppreffing  Fire,  a  black  flatulent  Matter  afcends  all  together  into  the 
Neck  of  the  Retort,  which  it  fills  up,  and  in  this  manner  comes  black,  and  hard 
into  the  Receiver.  And  hence  it  has  happen’d,  that  where  the  Mouth  of  the 
Retort  has  been  narrow,  this  pitchy  fluff  has  quite  ftopt  it  up,  by  which  means 
the  Vefifel  has  been  burft  with  a  violent  explofion,  and  this  combuftible  Matter 
has  in  a  dangerous  manner  fet  Fire  to  the  things  about  it :  If  you  mix  a  pretty 
deal  of  Sand,  however,  with  this  laft  Refiduum  before  you  urge  it  with  this  ex¬ 
treme  Heat,  it  will  by  this  means  be  fo  divided  that  it  won’t  unite  again,  but 
will  without  any  inconvenience  come  over  black  and  hard  into  the  Receiver.  By 
proceeding  in  this  manner,  I  have  found  there  has  been  left  but  very  little 
brittle  Faces  at  the  bottom  of  the  Retort,  fcarce  worth  taking  notice  of,  fo  that 
the  whole  becomes  volatile.  7.  If 
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7.  If  the  Operation  is  performed  with  proper  care,  the  Amber  may  be  fepara- 
ted  into  all  the  diftinCt  parts  we  have  mentioned,  which  being  afterwards  di- 
ftill’d  by  themfelves,  may  be  depurated,  and  render’d  thin  and  limpid.  As  for 
the  volatile  Salt,  this  being  collected  by  itfelf  is  perfectly  acid,  and  this  is  the 
only  method  I  am  acquainted  with  of  obtaining  a  true  Acid,  in  a  folid,  faline 
form  •,  for  this,  I  confefs,  I  have  not  met  with  befides,  either  in  the  Vegetable, 
Animal,  or  Fofiil  Kingdom  :  Tartar,  tho*  it  is  acid,  is  lcarcely  a  Salt  diffolu- 
blein  Water*,  and  Oil  of  Vitriol,  purified  in  the  moftfkilful  manner,  will  har¬ 
den  indeed  with  the  Winter’s  Cold  into  pellucid  Glebules,  but  as  foon  as  ever 
the  feverity  of  the  Cold  is  a  little  abated,  will  melt  again,  and  become  fluid. 
This  Salt  of  Amber  keeps  its  folid  form  for  a  conflderable  time. 

USE. 

BY  this  Procefs  then,  it  appears,  that  Amber  is  a  pretty  Angular  Body.  In 
its  Oils,  it  comes  near  to  Petroleum,  Naphtha,  and  the  like,  and  confe- 
quently  to  pinguious  Foffils.  In  the  part  that  remains  after  the  firft  and  fe- 
cond  Oil  are  feparated,  it  very  much  refembles  the  black  Lapis  Gagates,  or  Jet. 
And  again  in  its  acid  Salt,  it  has  fome  refemblance  to  Vitriol.  I  have  been  at  a 
lofs,  therefore,  where  I  fhould  properly  place  this  Analyfis  of  Amber,  and  at 
laft  I  placed  it  here,  that  we  might  refolve  it  into  its  parts,  if  it  had  been  for  no 
other  reafon,  than  that  it  will  almoft  totally  diflolve  in  Alcohol,  and  will  not 
by  this  means  be  feparated  into  different  parts,  but  only  become  loofely  as  it 
were  concreted  together  according  to  Procefs  58.  How  vaftly  different  now  is 
the  fame  Subftance,  whilft  it  continues  in  one  Mafs,  from  thofe  parts  into  which 
it  may  be  reduced  by  the  Chemical  Art  ?  Who  cou’d  imagine  that  Amber,  its 
Powder,  a  liquid  Solution  of  it  in  the  pureft  Alcohol,  the  Powder  precipita¬ 
ted  from  this  TinCture  infpifiated  and  then  mixed  with  Water,  and  the  Oils, 
Salts,  and  Colophony  produced  by  Diftillation,  fhould  arife  from  the  very  fame 
Matter?  Who  can  difcover  any  agreement  in  the  Vertues  of  thefe  different  Bo¬ 
dies  ?  Or  who  by  compounding  them  together,  can  ever  produce  Amber  again  ? 
Thefe  Oils  properly  rectified  by  a  frefh  diftillation,  have  an  acrid,  ballamic, 
inciting,  diaphoretic,  and  diuretic  Vertue,  are  ufeful  in  hyfteric  cafes,  and  bring 
down  the  Menfes.  Externally  too  they  are  rubb’d  with  luccefs  upon  torpid, 
contracted,  weak,  and  paralytic  Limbs.  The  volatile  Salt  is  a  true  oily,  acid 
one,  valuable  for  its  grateful,  balfamic,  pinguious,  penetrable,  antifeptic  Aci¬ 
dity,  by  which  it  ftimulates  the  Nerves,  and  raifes  the  Spirits.  Hence  it  holds 
the  firft  place  among  the  Anti-hyfterics,  and  Diuretics,  especially  if  it  is  rectifi¬ 
ed  by  a  new  Sublimation. 

PROCESS  LXXXVIIL 

Tutrefaftion  oj  Vegetables . 

APPARATUS. 

i.TF  the  foft  fucculent  parts  of  frefh  Vegetables,  are  put  in  the  Summer  time 
J-  into  a  wooden  Veflel  open  at  top,  and  prefs’d  down  in  it  till  the  Vefiel  is 
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almoft  full,  and  are  left  in  thefe  circumftances  expofed  to  the  open  Air,  they 
will  in  a  ffiort  time  fpontanioufly  grow  warm,  and  the  Heat  will  daily  increafe 
more  and  more,  efpecialiy  in  the  middle,  till  it  will  at  laft  exceed  that  of  boiling 
Water,  rifmg  fo  much  the  higher,  as  the  Herb  is  more  comprefs’d  together, 
and  is  lefs  watery,  provided  it  is  not  dry.  When  this  Heat  is  arrived  to  its 
greateft  degree,  it  gradually  diminifhes  again  till  it  returns  to  the  common  tem¬ 
perature  of  the  Atmofphere,  and  then  the  whole  Vegetable  Subftance  is  reduc’d 
into  a  pretty  equable  pappy  Matter.  This  Heat,  now,  begins  to  be  generated 
in  the  center  of  the  Body,  is  greateft  there,  and  thence  difperfes  itfelf  on  every 
iide,  till  it  has  taken  pofiefilon  of  the  whole  Mafs.  Nor  does  it  at  all  fignify 
what  kind  of  Vegetable  you  treat  in  this  manner,  whether  it  is  the  moft  alca- 
line,  as  Scurvygrafs  ;  the  moft  acid,  as  Sorrel  *,  or  the  moft  infipid,  as  Grafs. 
And  here,  whilft  the  Heat  continues  moderate,  viz.  not  exceeding  80  degrees, 
thefe  Herbs,  if  they  are  naturally  fragrant,  diffufe  their  proper  Smell,  and  fo 
long  too  they  retain  their  particular  Tafte  ;  but  as  the  Heat  increafes,  the  natu¬ 
ral  Smell  is  changed  into  fuch  a  one  as  Hay;  that  is  not  well  dry’d,  gives  out 
when  it  comes  to  grow  hot  ;  and  when  it  is  arrived  to  its  greateft  degree,  the 
proper  Smell,  Tafte,  and  Colour  too,  are  intirely  deftroy’d,  and  inftead  of 
them,  there  arifes  a  putrid  ft  ink  refembling  that  of  Dung,  and  a  cadaverous 
Tafte,  like  that  of  putrifted  Urine :  The*  Spiritus  Rettor  too  is  then  quite  gone 
off,  and  from  the  moft  different  Vegetables,  the  Smell  and  Tafte  are  the  fame. 

2.  If  Herbs  cut  down  and  half  dry’d,  but  otherwife  retaining  their  natural 
Juices,  are  flung  up  into  large  heaps,  there  will  be  a  pretty  ftrong  Smell  dif- 
fufed  around,  by  which  it  will  appear,  that  an  igneous  Motion  begins  to  arife 
in  the  internal  part  of  the  heap,  where  it  is  moft  comprefs’d,  tho*  in  the  exter¬ 
nal  there  will  as  yet  be  none  perceiv’d.  If  the  whole  heap  is  then  flung 
abroad,  and  the  Herb  is  expofed  to  the  Wind,  the  Putrefa&ion  is  prevented  ; 
but  if  it  is  left  to  itfelf  in  thefe  circumftances,  the  Heat  increafes  to  fuch  a  height, 
that  the  middle  intirely  putrifies,  grows  very  hot,  and  at  laft  burfts  out  into 
open  Flames.  And  here  the  bigger  the  heap  is,  and  the  heavier  the  Mater 
of  which  it  confifts,  fo  much  the  fpeedier  will  the  Putrefaction’  happen,  and 
the  Fire  be  excited.  If  the  Heat  now  proceeds  fo  far  as  to  fet  the  Vegetable 
on  Fire,  it  will  then  fuffer  the  very  fame  alterations,  as  when  it  is  burnt  in  a 
common  Chimney  :  But  if  the  heap  grows  very  hot,  but  yet  does  not  take  fire, 
it  will  then  putrify,  and  be  converted  into  juft  fuch  a  pappy  Matter,  as  the  pre- 
ceeding.  That  this  is  often  the  cafe  with  Hay  is  known  Sufficiently. 

3.  This  phyfical  aCtion  in  Vegetables  proceeds  fo  much  lefs  efficacioufly,  as 

they  are  naturally  drier,  and  lefs  juicy,  or  are  more  dried  before  the  Experi¬ 
ment  is  made  with  them  ;  but  even  then,  if  you  pour  Water  enough  upon  them 
to  wet  them  thoroughly,  a  Putrefaction  may  be  excited.  The  lighter  too  the 
Herbs  lie  upon  one  another,  fo  as  to  leave  empty  fpaces  between,  the  lefs  are 
they  difpofed  to  generate  this  Heat ;  whereas  when  they  are  foft  and  fucculent, 
and  are  ftronger  comprefs’d  together,  they  grow  hot,  and  putrify  more  certain¬ 
ly,  and  to  a  greater  degree.  Hence  it  comes  to  pafs,  that  the  drier,  harder 
Herbs,  fuch  as  Rofemary,  for  inftance,  fcarcely  putrify,  if  they  are  put  into  a 
Veffel,  except  they  are  prefs’d  together  with  a  great  weight,  or  there  is  a  vaft 
heap  of  them  •,  tho’  on  the  other  hand  too,  if  they  are  mix’d  with  too  great  a 
quantity  of  Water,  they  will  acquire  indeed  a  kind  of  rancidity,  but  will  not 
generate  fuch  a  degree  of  Heat.  4.  If 
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4.  If  you  take  this  pappy  Matter,  when  it  is  juft  thoroughly  prepar’d,  and 
put  into  a  large  glafs  Cucurbit,  and  biftill  it  very  clofe  almoft  to  a  drynefs,  you 
will  have  a  limpid,  fetid  Water,  which  keep  by  itfelf.  Let  the  Refiduum  then, 
rendered  by  this  means  almoft  dry,  be  put  into  a  Retort,  and  be  urged  through 
all  the  fucceflive  degrees  of  Heat,  quite  to  the  greateft,  and  it  will  give  out 
white  Fumes,  a  large  quantity  of  a  thin  Liquor,  a  white  Salt,  and  a  black, 
thick  Oil.  Let  thefe  be  kept  all  by  themfelves.  The  few  black  Faces  then  that 
remain  at  the  bottom  of  the  Retort  being  taken  out,  burnt,  and  calcined  with  an 
open  Fire,  leave  a  mere  Earth,  without  any  fix’d  Salt  at  all,  tho*  it  is  procured 
fo  acrid,  and  in  fuch  abundance  from  moft  Vegetables  when  they  are  burnt  be¬ 
fore  they  have  undergone  this  Putrefadlion. 

5.  If  you  feparate  the  laft  Liquor  from  the  Oil,  and  diftill  it  to  one  half  in 
a  tall  Veflel,  and  with  a  gentle  Fire,  you  will  have  an  acrid,  faline,  alcaline,  vola¬ 
tile  Liquor.  And  if  you  tieat  this  again  in  the  fame  manner,  you  wili  ftill  have  a 
ftronger  ;  and  if  you  proceed  to  repeat  this  Operation,  keeping  your  Veffels  very 
clofe,  you  will  at  laft  procure  a  Liquor  very  much  refembling  redtified  Spirit  of 
Hartfhorn,  which  with  a  gentle  Fire  will  yield  a  true  volatile  Salt,  in  great  quan¬ 
tity,  nay  in  a  greater  than  the  Herb  would  have  produced  fix’d  Salt  before  the 
Putrefadlion.  From  the  firft  Liquor  too  you  may  in  the  fame  manner  obtain 
fuch  a  Spirit,  and  a  Salt,  which  being  thoroughly  redlified,  are  perfedlly  like  the 
Salt,  and  Spirit  of  Animals,  without  any  chemical  difference.  And  this  is  the 
cafe  with  the  foureft  Sorrel. 

6.  The  thick  black  Oil,  too,  that  is  forced  out  with  the  laft  degree  of 
Heat,  and  ftinks  intolerably,  and  retains  its  fetid  Smell  very  ftrongly,  by  thefe 
qualities,  as  well  as  its  pitchy  tenacity,  exadtly  refembles  that  Oil  which  ani¬ 
mal  Subftances  y  ield  when  they  are  expofed  to  the  extreme  torture  of  the  Fire. 

USE . 

THE  phyfical  adlion  we  have  now  explain’d  is  call’d  Putrefadlion;  which, 
without  any  affiftance  of  Art,  happens  fpontaneoufly  to  Vegetables,  when¬ 
ever  they  are  juicy,  and  are  laid  in  great  heaps,  or  comprefs’d  together.  And 
the  power  of  this  adlion  extends  to  all  Vegetables  in  general,  and  converts 
them  all  into  the  fame  kind  of  Matter,  tho*  they  are  ever  fo  different  before.  And 
it  renders  the  whole  of  them  volatile*,  except  only  a  fmall  quantity  of  Earth, 
fo  that  no  Operation  fills  the  Atmofphere  with  more  acrid,  and  even  peftilential 
Particles :  This  the  Stench  that  fpreads  itfelf  to  fuch  a  diftance  from  putrifying 
Bodies  fufficiently  evinces,  which  drives  People,  even  without  defign,  from  fuch 
infedted  places.  Since  therefore  this  Putrefadlion,  fooner  or  later,  intimately 
refolves  both  the  Fluids  and  Solids  into  a  foft,  flunking,  tabid,  liquid  Matter, 
it  is  plain  that  by  means  of  this,  and  the  Rain  that  dilutes  it,  every  thing  that 
grows  out  of  the  Earth  may  penetrate  and  infinuate  itfelf  into  the  Earth  again. 
Nor  is  this  the  cafe  only  with  thofe  parts  that  continue  upon  the  Earth 
after  Putrefadlion,  but  even  thofe,  that  become  fo  volatile  by  this  means  as  to 
be  carried  up  into  the  Air,  intermix  themfelves  with  Dew,  Fogs,  Rain,  Hail, 
and  Snow,  and  with  them  delcend  again,  and  fink  into  its  Bofom.  Neither  in 
Art  or  Nature,  now,  do  we  find  any  one  Operation  fo  general  as  this  ;  for  it jicls 
upon  every  kind  of  Vegetable,  in  the  fame  manner,  and  with  the  lame  eltedt. 
Vol.  II.  Dd  Acid, 
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Acid,  auftere,  alcalefcent,  aromatic,  hot,  cold,  oily,  watery,  and  faline  Plants 
it  reduces  to  the  very  fame  circumftances.  The  particular  Make,  Smell,  Tafte, 
Colour,  and  proper  Vertue  of  them  all,  are  by  this  means  abfolutely  deftroy’d, 
and  they  become  one  and  the  fame  Matter,  viz.  a  liquid  Pap,  of  a  grey ifh  Co¬ 
lour,  refembling  in  every  Character  the  gangrenous  Sanies  obferved  in  the  cor¬ 
ruption  of  Animals ;  or  coming  pretty  near  to  that  Alteration  which  Vegetables 
undergo  in  healthy  animal  Bodies,  when  they  pafs  out  of  the  Body  in  form  of 
putrid  Excrements.  And  here  the  ftronger  and  more  violent  the  vital  Actions 
of  Animals  are,  either  from  Motion,  or  a  Fever,  the  nearer  does  the  effeCt  it  has 
upon  vegetable  Subftances  come  to  the  true  Putrefaction  of  them.  Of  all  Ope¬ 
rations  therefore,  both  artificial,  and  natural,  Putrefaction  beft  explains  the  firft 
ACtion  of  the  Mouth,  Stomach,  and  Inteftines  ;  and  confequently,  the  Opinion 
of  Pliftonicus,  who  afferted  that  our  Food  receives  the  greateft  alteration  in  the 
Stomach  and  Bowels  from  PutrefaCtion,  ought  not  to  be  fo  intirely  exploded. 
This  PutrefaCtion  now  muft  be  abfolutely  diftinguilhed  from  that  Fermentati¬ 
on  which  we  regularly  explained,  Procefs  42,  from  p.  .  to  p.  .  and  for 
this  reafon  in  particular,  becaufe  fome  famous  Men  in  the  Art  too  much  con¬ 
found  together  thefe  two  things,  which  I  think  ought  to  be  regarded  as  intirely 
diftinCt  from  one  another.  With  the  leave  then  of  thofe  Gentlemen,  who  dif¬ 
fer  from  us,  1*11  freely  propofe  the  Circumftances  in  which  it  appears  to  me  that 
they  principally  differ;  which  are  as  follow. 

1.  A  greater  Thicknefs,  Compreflion,  and  Denfity,  feerns  neceflary  to  the 
PutrefaCtion  of  Vegetables,  than  to  their  Fermentation. 

2.  PutrefaCtion  aCts  upon  all  Vegetables,  of  every  kind  whatfoever,  provided 
they  are  foft  and  fucculent :  Fermentation  aCts  upon  fome  forts  only,  and 
does  not  at  all  affeCt  others. 

3.  The  Heat  which  is  neceffary  to  PutrefaCtion,  and  is  fpontaneoufly  excited 

by  it,  begins  at  the  degree  of  Heat  of  a  Man  in  health,  and  rifes  even  to 
burfting  out  into  Flames ;  whereas,  if  in  Fermentation  the  Heat  increafes 
to  that  of  a  healthy  human  Body,  the  fermenting  Caufe  is  diflipated,  and 
the  Liquor  grows  vapid.  Nay  indeed,  the  Heat  excited  by  Fermentation, 
does  not  exceed  75  degrees,  except  in  the  Fermentation  of  Vinegar, 
and  even  then  if  it  is  not  immediately  check’d,  the  true  acetofe  Fer¬ 
mentation  will  not  proceed,  but  the  Liquor  will  be  corrupted,  and 
grow  fiat.  * 

4.  But  the  EffeCts  of  them  are  different  likewife  :  For  PutrefaCtion  renders 
all  the  Salts  volatile  and  alcaline,  the  Oils  very  fetid  and  volatile,  and  al- 
moft  volatilizes  the  Earth  itfelf ;  Fermentation  on  the  contrary  makes  the 
Acids  volatile,  thin,  and  of  an  oppofite  nature  to  that  of  an  Alcali,  ren¬ 
ders  the  fragrant  fpirituous  parts  inflammable,  produces  an  acid  Tartar, 
and  leaves  that  Matter,  which  the  Fire  converts  into  an  Alcali,  as  fix’d  as 
it  was  before. 

5.  But  there  is  a  difference  betwixt  them  too  in  their  Salts,  thofe  generated 
by  PutrefaCtion,  which  from  all  vegetable  Subftances  are  the  very  fame, 
being  Ample,  alcaline.,  fetid,  and  exceeding  volatile;  whereas  thofe  which 
fermentation  produces,  are  acid,  for  the  molt  part  fix’d,  and  compound¬ 
ed  of  a  Spirit,  Oil,  Salt,  and  Earth. 

6.  And  laftly,  PutrefaCtion  furniflies  us  with  a  method  of  abfolutely,  and 

certainly 
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certainly  converting  all  the  faline  Matter  of  Vegetables,  into  one  and  the 
fame  fimple  volatile  Alcali :  Fermentation  changes  a  certain  fmall  portion 
of  the  vegetable  Salts  only  into  a  volatile,  acid  Liquid,  and  leaves  the  reft 
almoft  without  alteration.  If  any  Perfon  now,  after  duly  confidering  what 
we  have  here  offered,  is  ftill  of  Opinion  that  thefe  Operations  ought  not 
to  be  diftinguilhed,  and  that  this  would  be  only  multiplying  Species  of 
things  to  no  purpofe,  I  fliall  oppofe  it  no  farther,  for  indeed  I  know  no 
other  kind  of  Arguments  that  can  be  made  ufe  of  in  the  Chemical  Art. 
It  may  be  added  too,  that  Fermentation,  with  a  fmall  degree  of  Pleat  dif- 
lolves  the  latent  Air,  which  by  the  concourfe  of  its  Elements  puts  in  mo¬ 
tion,  attenuates,  agitates,  and  diffolves  the  vifeidity  of  the  fermentable 
Subftances,  with  a  conftant  Ebullition,  and  for  a  certain  fpace  of  time, 
and  generates,  or  fets  free  the  inflammableSpirits  :  PutreLClion,  by  means 
of  a  greater  Heat,  foon  puts  in  motion,  and  expells  the  fame  Air,  and 
quite  changes  the  whole  Matter.  But  let  me  caution  you,  that  I  am  now 
treating  only  of  the  Putrefaction  of  Vegetables.  Here  then  I  put  an  end  to 
thefe  Proceffes  upon  Vegetables,  as  this  laft  changes  them  to  a  refemblance 
of  the  humours  of  Animals,  which  now  therefore  we  will  proceed  to  exa¬ 
mine.  But  upon  the  head  of  Putrefaction  by  all  means  confult  the  fa¬ 
mous  Dr.  Cox.  Phil.  Tranf.  No.  ioo.  p.  7002.  No.  101.  p.  4. 
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IT  appears  therefore  from  the  preceding  Operation,  that  it  is  poflible, 
nay,  and  that  it  very  frequently  happens,  that  Vegetables  of  all  forts,  ha¬ 
ving  their  different  properties  quite  deftroy*d,  are  converted  into  the  fame 
kind  of  new  Matter,  which  can  afterwards  be  fcarcely  diftinguifh’d.  This 
I  fay  is  the  cafe,  whether  they  are  acid,  acrid,  alcaline,  bitter,  aromatic,  rough, 
fmooth,  hot,  fweer,  inodorous,  infipid,  medicinal,  odorous,  faline,  fapid, 
poifonous,  or  cauftic ;  for  all  thefe  forts,  and  others,  if  there  are  any,  lofe  in- 
tirely  their  proper  difpofition,  and  acquire  a  new  common  one,  by  which  their. 
Salts  become  alcalious,  and  are  rendered  volatile,  and  their  Oils  eafily  grow 
putrid,  and  become  volatile  likewife.  And  the  very  fame  thing  happens  to  thofe 
Vegetables  which  are  taken  as  Food  into  animal  Bodies.  The  chemical  ma¬ 
nagement  of  Vegetables,  therefore,  being  already  treated  of,  we  fhall  be  the 
better  prepared  to  underftand  thofe  things  which  this  Art  performs  upon  Ani¬ 
mals.  But  in  order  to  do  this  ftill  more  fuccefsfully,  ic  is  neceffary,  from  the 
Hiftoria  Medica,  to  lay  before  you  the  following  Obfervations. 

i.  All  Animals  that  we  know  of,  by  the  very  actions  of  Life*  continually 
lofe  thofe  parts,  both  fluid  and  folid,  of  which  they  confifl:  at  any  particu¬ 
lar  time.  Their  Hair,  Nails,  Epidemis ,  the  extremities  of  all  their  Veffels* 
and  their  internal  and  external  Surfaces,  teach  this  fufficiently.  This  conftant 
lofs  now,  happens  from  the  calling  off  of  numberlefs  minute  Particles,  which 
are  either  abraded,  or  Amply  expell*d,  and  which  on  account  of  their  fine- 
nefs  are  not  difcovered  at  all,  or  appear  only  in  the  form  of  Fluids-  Per- 
fpiration,  Exhalation,  Sweat,  the  Mucus ,  Saliva ,  Urine,  Excrements,  Seed, 
Hemorrhoidal,  and  menftrual  Difcharges,  Fatlus's,  After-births,  Lochia ,  and 
Milk,  are  perpetually  carrying  off  thefe  Solids  and  Fluids  both  from  Male 
and  Female.  And  the  reftoration  of  the  Bones  to  a  found  ftate  within  a  few 
weeks  after  they  have  been  broken,  nay  and  have  even  loft  part  of  their  Sub- 
ftance,  certainly  evinces  that  there  is  in  thefe  a  vital  motion  likewife- 
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2.  In  this  refpeft,  therefore.  Animals  do  not  ever  continue  the  fame  as  they 
were  but  a  little  before,  but  continually  fupply  the  loft  Particles  from  their 
Meat  and  Drink,  and  perhaps  the  Air  ;  for  Bellini  found  that  the  Chicken 
that  came  out  of  an  Egg  was,  by  being  fet  upon,  grown  heavier  than  the  Egg 
was  when  it  is  put  under  the  Hen.  The  Body  therefore  confifts  of  thofe  Par¬ 
ticles  by  which  it  is  nourifhed  ;  for  by  means  of  thefe  it  grows  from  a  Cor- 
pufcle  fcarce  weighing  a  grain,  to  the  fize  it  has  when  it  is  come  to  maturity. 
And  as  it  thus  increafes  by  means  of  foreign  fubftances,  fo  when  it  is  adult, 
and  wears  away,  it  is  renewed  again  by  the  fame,  after  they  are  firft  properly 
altered  by  the  Animal  Powers. 

3.  The  Food  of  Animals  confifts  either  of  Vegetables,  or  other  Animals, 
as  the  fame,  and  Water  furnilhes  them  with  their  drink.  Foflils  have  nothing 
at  all  to  do  here,  except,  perhaps,  you  wou’d  add  Sea-Salt,  Sal-Gem ,  and 
Fountain-Salt;  but  that  a  Perfon  may  live  without  thefe,  has  appear’d  by 
the  example  of  whole  Nations.  The  Brachmans ,  Pythagoreans ,  and  others,  by 
the  affiftance  only  of  Vegetables,  and  Water,  are  healthy,  and  live  to  great 
ages. 

4.  Moft  of  the  Animals  that  Mankind  makes  ufe  of  for  Food,  live  upon 
Vegetables,  witnefs,  Bullocks,  Deer,  Sheep,  Goats,  Hogs,  Rabbits,  and 
Hares.  Some  of  the  larger  Fifh,  indeed,  eat  the  lefs,  or  Infedls  ;  and  fome 
Birds  too  prey  upon  Infeeds,  or  other  Animals:  But  thofe  Animals  that  help 
to  fupport  others,  very  often  live  themfelves  upon  Vegetables,  and  therefore 
thefe  we  have  firft  examined  in  the  preceding  Eighty  eight  Proceffes. 

5.  The  human  Body  therefore  confifts  principally  of  an  aggregate  of  ve¬ 
getable  Subftances:  Thus  if  a  Perfon  eats  Cow-Milk,  Butter,  Cheefe,  or  Beef, 
the  Animal  thatfupplies  him  with  them  was  itfelf  made  up  intirely  of  Grafs, 
Hay,  and  Water. 

6.  Before  the  Chemift  takes  into  confideration  the  Body  of  an  Animal  that 
lives  folely  upon  Vegetables,  it  is  neceftary,  by  his  Art,  to  examine  thofe  Ve¬ 
getables.  Jf  he  negle<ds  this,  he  won’t  properly  underftand  the  Bodies  of  Ani¬ 
mals  ;  and  hence  has  happened  fo  much  confufion  in  this  affair. 

7.  All  the  alterations  that  happen  to  Vegetables,  and  are  obfervable  by  the 
Chemical  Art,  being  explained,  in  our  Chemical  Examination  of  Animals  we 
ought  firft  to  take  under  confideration  that  part,  which  being  of  a  vegeta¬ 
ble  Origin,  begins  in  the  animal  Body  to  lofe  its  former  nature,  and  put  on 
the  animal  one,  and  which  may  be  feparated  from  all  the  reft,  and  examined 
by  itfelf;  that  thus  we  may  difcover  the  fucceftive  alterations  of  it,  and  then 
in  particular  when  it  retains  a  good  deal  of  its  natural  difpofition  :  For  by 
proceeding  thus  gradually,  we  (hall  get  a  clearer  infight  into  the  Animal 
Nature  of  the  human  Body,  for  the  fake  of  which  we  take  all  this  pains,  than 
if  we  firft  fet  about  examining  a  part  that  has  been  expofed  to  all  the  actions 
of  the  Body,  as  is  often  prepofteroufly  done.  An  Animal  confifts  of  a  Matter, 
which  at  firft  was  not  that  Animal,  but  by  the  powers  of  it  was  converted 
into  the  Animal  Nature.  This  therefore  you  will  beft  underftand  by  begin¬ 
ning  with  the  firft  alteration  that  happens  in  this  foreign  Matter,  and  then 
examining  all  the  fubfequent  ones  in  their  proper  order  through  all  the  fuc- 
ceftive  degrees.  After  a  good  deal  of  confideration,  therefore,  from  whence 

I  ftiould 


6 


20 6  Elements  of  Chemistry,  Part  III. 

I  fhould  begin  thefe  Experiments,  I  perceiv’d  that  this  cou’d  not  be  done 
with  the  Contents  of  the  Stomach  ;  for  as  foon  as  the  Vegetables  come  to  be 
changed  there,  they  pafs  off  in  form  of  Chyle:  And  as  for  the  Excrements 
that  go  oft  by  Stool,  they  are  depriv’d  of  the  Chyle  after  it  is  made  :  And  the 
Chyle  of  the  Mefentery,  and  Thoracic  Dud  can  fcarcely  be  obtained  in  fuf- 
ficient  quantity  to  be  properly  examined,  nay,  and  then  the  greateft  part  of  it 
is  lymph,  difcharged  into  it  by  the  lymphatic  Veins.  The  Milk  therefore 
feems  to  offer  itfelf  as  firft  to  be  confidered:  For  it  is  true  Chyle,  much  lefs 
diluted  with  Lymph  than  the  fame  is  when  it  enters  the  fubclavian  Vein,  and 
confequently  in  Nature  comes  nearer  to  the  Aliments:  This  has  circulated 
through  the  Veins,  Heart,  Lungs,  and  Arteries,  and  of  courfe  has  been  mix¬ 
ed  with  all  the  animal  Humours,  and  being  afterwards  feparated  by  the  par¬ 
ticular  make  of  the  Paps,  may  be  examined  by  itfelf.  The  Milk  then  is  a  Li¬ 
quor  produced  from  the  Aliments  chew’d,  fwallow’d,  and  digefted  in  the  Sto¬ 
mach  j  rendered  more  perfed  by  the  Adion,  and  Juices,  of  the  Inteftines  ; 
dill  farther  advanced  by  means  of  the  Mefentery,  its  Glands  and  Humours, 
and  the  Thoracic  Dud  *,  having  been  expofed  to  fome  of  the  adions  of  the 
Veins,  Arteries,  Heart,  Lungs,  and  Humours  of  the  Body  *,  and  confequent¬ 
ly  beginning  to  be  affimilated  to  the  Animal  Nature  *,  and  derivable  out  of  the 
Body  in  fuch  a  manner  as  to  be  examined  alone. 

9.  By  this  their  Milk,  prepared  from  the  proper  Matter  of  the  Chyle,  all 
known  Animals,  that  make  Milk,  are  nourifhed,  both  Male  and  Female:  For 
in  Men,  as  well  as  Women,  there  is  always  Milk  generated  from  the  Chyle  ; 
as  there  is  in  Virgins,  barren  Women,  and  thofe  that  never  gave  fuck,  as  well 
as  in  Mothers  and  Nurfes.  Hence  therefore  every  fuch  Animal  confilts  of,  is 
mourifhed  by,  and  lives  upon  its  Milk  alone,  and  from  that  alone,  by  its  vital 
Powers,  forms  all  its  parts,  both  folid  and  fluid.  But  it  has  appeared  farther, 
that  by  the  foie  afliftance  of  Cow’s,  or  other  Milk,  a  Man  may  live  for  years 
in  perfed  health,  and  from  thence  prepare  all  the  folid  parts  of  the  Body,  and 
ail  the  variety  of  Fluids  in  the  greateft  perfedion  *,  as  Bones,  Cartilages,  Mem¬ 
branes,  Veflels,  Blood,  Serum ,  Lymph,  Spirits,  (Pc.  If  a  perfon  therefore 
may  live  for  a  great  number  of  years  upon  Milk  alone,  it  neceflarily  follows 
that  this  mud  contain  in  it  the  Matter  of  all  the  parts  of  the  human  Body. 
Milk,  now,  approaches  nearer  to  the  Animal  Nature,  than  Chyle  :  The  Chyle 
of  the  Inteftines  has  more  of  the  nature  of  Vegetables  :  That  in  the  Stomach 
moll  of  all.  And  hence  It  comes  to  pafs,  that  in  the  Stomach  and  Inteftines 
are  obferved  the  proper  Phcenomena  of  Fermentation  and  Putrefadion,  as  Fla¬ 
tus's,  Ruolus’s ,  the  generation  of  an  Acid,  a  fetid  Smell,  and  rumblings  of  the 
Bowels.  For  this  Chyle  is  in  reality  a  true  Emulfton  (Procels  21.)  form’d  by 
the  adion  of  the  Teeth,  Tongue,  Stomach,  and  Inteftines,  with  the  afliftance 
of  the  Saliva ,  and  the  gaftric,  pancreatic,  hepatic,  and  inteftinal  Juices ;  and 
from  this  is  procured  the  Milk.  This,  if  it  is  good,  when  it  comes  to  ftand 
quiet  in  a  Veflel,  at  firft  appears  exceeding  white,  and  equally  fo  throughout, 
but  afterwards  cafts  up  to  the  top  a  white,  thick,  pinguious  Cream,  whilft 
that  part  which  remains  underneath,  becomes  clearer,  bluifh,  thinner,  and 
Kefs  fat  than  it  was  before,  and  is  then  call’d  Skim-milk  j  and  if  you  cauti¬ 
on  fly  take  off  this  Cream,  the  remainder  will  again  give  out  more.  In  Emulfions 

too. 


PraElice  of  the  ART.  207 

too,  the  cafe  is  the  fame.  In  this  property  now  the  Milk  of  all  Animals 
agrees,  as  likewifein  the  whitenels  of  its  Colour.  In  the  Confidence  and  Tafle, 
however,  there  is  obferved  fome  difference  :  Thus  human  Milk  is  very  fweet 
and  thin-,  to  this  fucceeds  that  of  the  Afs;  then  Mare’s;  next  Goat’s;  and 
Jaft  of  all  Cow’s.  And  hence  to  confumptive  Perfons  whofe  Vifcera  are  ex¬ 
ceeding  weak,  we  prefcribe  them  in  the  order  here  mention’d.  Tho’  Milk 
however,  in  fo  many  of  its  qualities,  comes  near  to  the  nature  of  vegetable 
Emulfions,  yet  it  is  not  quite  the  fame:  For  the  Runnet  prepared  from  the 
Juices  of  the  Ventricles  of  thofe  Animals  that  chew  the  Cud,  upon  being  mix¬ 
ed  with  Milk,  reduces  it  to  a  uniform,  coagulated,  fcifiile  Mafs,  which  foon 
feparates  into  a  Whey,  and  a  Curd  fit  for  making  of  Cheefe ;  which  is  not 
the  cafe  with  Emulfions.  If  it  boils  a  good  while  upon  the  Fire,  the  Liquid 
part  is  diffipated,  and  it  becomes  thickened  into  a  Butter,  and  Cheefe,  and. 
is  not  converted  into  a  homogeneous  Mafs  that  will  (land  againfl  the  Knife,, 
like  Serum  of  Blood,  or  the  white  of  an  Egg.  It  has  a  fweet  Tafte,  a  Smell 
that  is  by  no  means  difagreeable,  and  is  exceeding  foft.  It  is  a  kind  of  middle 
Liquor  between  the  Serum  of  the  Blood,  and  an  animal  Emulfion,  or  Chyle: 
And  hence  it  is  of  various  forts,  according  to  the  difference  of  the  Aliments  it 
is  made  from,  and  the  Animal  chat  produces  it.  Thefe  things  then  being  pre- 
mifed,  Jet  us  now  take  it  under  a  Chemical  Examination. 

PROCESS  LXXXIX. 

Cow's  Milk  is  not  acid ,  contains  no  Alcali ,  is  fcarcely  Jaime ,  nor  has  any 
of  the  Spirits  in  it  of  the  Procejjes  45  to  45?. 

APPARATUS. 

i.  \  tEITHER  the  Smell,  nor  Tafte  of  Milk,  difcovers  any  thing  in  it 
acid,  alcalious,  or  faline  ;  nor  does  it,  when  it  is  dropp’d  into  a  found 
Eye,  excite  any  fenfe  of  Pain. 

2.  Into  this,  which  is  warm’d,  I  pour  fucceftively  a  pure  volatile,  and  fix’d 
Alcali,  and  there  is  not  the  leaft  indication,  as  you  obferve,  of  a  latent  Acid- 
by  any  Effervefcence,  but  it  is  difturb’d,  and  fomewhat  infpiflated. 

3.  With  another  portion  of  this,  I  fucceftively  mix  the  Acid  of  Vinegar,  Nir 
tre,  Salt,  and  Vitriol,  nor  does  there  arife  the  leaft  Effervefcence,  by  which  we 
may  infer  the  prefence  of  an  Alcali;  but  it  is  coagulated,  and  thickened. 

4.  But  this  Milk  now,  which  has  fome  Oil  of  Tartar  per  Deliqiiiuum  in  it, 

I  mix,  in  this  cylindrical  glafs  Veffel,  with  this  which  contains  fome  Oil  of  Vi* 
triol,  and  there  is  excited  in  an  inftant  the  moft  rarified,  rapid,  violent  Effer¬ 
vefcence,  much  greater  than  would  have  happened  from  mixing  together  the 
fame  quantity  of  pure  Acid  and  Alcali,  as  were  in  the  Milk. 

5.  In  this  clean  glafs  Cucurbit,  with  a  Heat  of  about  160  degrees,  I  am  di- 
ftii'ling  fome  new  Milk  with  an  Alembic  ;  and  there  riles  a  watery  Liquor, 
which  has  not  the  leaft  appearance  of  a  fermented  vegetable  Spirit.  Nor  does 
it  by  any  Chemical  Trial  give  the  leaft  indication  of  its  containing  an  Alcali, 
qr  an  Acid:  This  you  are  eye  witneffe&to,  whilft.  I  mix  it  with  oppofue  Salts,, 

4  and. 
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and  other  things  which  we  make  ufe  of  to  difcover  latent  Acids  2nd  Alcali’s. 
Nor  farther  does  there  appear  the  kaft  token  of  any  thing  faline  in  it ;  for  it 
is  inodorous,  and  infipid,  nor  gives  any  pain  to  the  very  fenfible  external  Coat 
of  the  Eye.  At  the  bottom  of  the  Cucurbit  there  remains  a  yellowifh,  thick, 
pinguious  Mafs,  which  has  a  grateful  fweetTafte:  Nor  even  in  this,  examine  it 
in  what  manner  you  pleafe,  can  you  yet  difcover  any  thing  in  the  leaft  acid,  al- 
caliousj  or  faline. 

V  S  E. 

THUS  far  then,  Gentlemen,  you  truly  understand  the  nature  of  that 
Fluid,  produced  from  a  vegetable  Matter,  which  has  been  expos’d  to  the 
addon  of  chewing,  deglutition,  rumination,  and  conco&ion  of  the  Stomach,  In- 
teftines,  Mefentery,  Thoracic  Dud,  Veins,  Arteries,  Flearr,  and  Lungs,  in  the 
animal  Body  •,  and  which  befides  was  mix’d  with  the  Saliva ,  the  Mucus  of  the 
Mouth,  Fauces ,  sEfophagus,  Stomach,  and  Inteftines,  the  Bile  of  the  Gall-blad¬ 
der,  the  hepatic  and  pancreatic  Juices,  the  mefentericand  thoracic  Lymph,  and 
that  of  the  Head,  and  laftly  with  the  Blood  itfelf.  Hence  therefore  there  is 
no  true  Fermentation  here,  producing  any  thing  acid  or  fpirituous,  no  Putre- 
f a <51  ion  that  caufes  an  Alcalefcence  in  the  Salt,  or  a  fetid  Smell  in  the  Oil,  at 
leaft  as  far  as  we  can  hitherto  difcover,  notwithftanding  a  great  part  of  the  ani¬ 
mal  humours  are  here  mix’d  with  the  vegetable  Juices.  We  have  a  very  differ¬ 
ent  notion,  therefore,  of  the  chylopoietic  and  galadopoietic  Functions,  from 
what  the  Chemifts  generally  give  us.  As  Cows  now  are  milk’d  twice  a  day, 
hence  this  whole  Operation  mud  be  perform’d  in  the  animal  Body  within  the 
fpace  of  twelve  Hours.  If  the  Milk  is  retain’d  any  longer,  it  begins  to  change 
and  degenerate  from  its  proper  Nature,  and  be  corrupted.  Thefe  Experiments 
I  have  made  with  Cows  Milk,  becaufe  they  live  folely  upon  Vegetables,  either 
green,  as  Grafs,  or  dried,  as  Hay,  and  Water.  In  Womens  Milk,  on  account 
of  the  great  variety  of  their  Food,  there  is  fometimes  found  fome  difference, 
though,  when  it  is  new,  fcarcely  to  be  diftinguifhed.  There  have  been  fome 
Perfons,  now,  who  have  afferted,  that  there  is  adually  a  latent  Acid  here, 
though  it  does  not  difcover  itfelf  by  the  Experiments  above-mention’d  :  Buc 
fure  thefe  Gentlemen  muft  allow,  that  an  Acid  is  call’d  an  Acid,  either  as  it 
affeds  our  Senfes  in  a  certain  manner,  or  as  it  produces  fome  particular  effeds  5 
but  neither  of  thefe  is  the  Cafe  here. 

PROCESS  XC. 

New  Cow’s  Milk  is  coagulated  with  Acids ,  even  in  that  Heat  which  makes 

it  boil. 

A  P  P  A  R  A  T  U  S. 

XN  thefe  very  clean  Veffels  there  is  boiling  fome  new  Cow’s  Milk,  diluted 
with  a  fmall  quantity  of  Water  that  it  mayn’t  thicken  too  much  as  it  boils. 
Into  this  then  I  pour  fome  Vinegar,  and  the  Milk  turns  immediately,  forming  a 
Curd  with  one  part,  whilft  the  other  ilill  remains  fluid.  Into  a  fecond  I  pour 

Spirit 
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Spirit  of  Nitre*,  into  a  third  Spirit  of  Salt;  and  into  a  fourth  Oil  of  Vitriol; 
and  the  effect  is  in  every  one  the  lame  :  Nor  can  this  Coagulation  be  prevented 
even  by  a  Heat  of  212  degrees.  It  happens  too  with  every  other  Acid,  as 
the  Juice  of  Sorrel,  Berberries,  and  Citrons,  Cream  of  Tartar,  unripe  Grapes, 
Currants,  Tamarinds,  Tartar,  &c.  So  that  here  the  Milk,  which  was  of  itfelf 
fo  thin  as  to  be  able  to  pafs  through  the  fined  arterial  Canals,  produces  now 
a  thick  tenacious  Subftance,  call’d  the  Curd,  whilft  the  other  part,  called  the 
Whey,  is  a  good  deal  thinner  than  the  Milk  was  before.  If  this  thick  part, 
prepared  either  with  an  Acid,  or  common  runner,  is  very  ftrongly  prefs’d  in  a 
thick  Cloth,  it  forms  a  fat  Cheefe,  which  confifts  of  Cream,  and  that  Sub¬ 
ftance  which  is  properly  called  Cheefe.  This  with  age  grows  very  ftrong  and 
acrid,  does  not  become  acid,  but  nearer  in  fome  meafure  to  an  alcaline  difpofi- 
tion,  and  acquires  a  particular  ftrong  Smell,  and  a  penetrating  Tafte,  which  of¬ 
ten  inflames  the  Mouth.  But  if  you  firft  let  the  Milk  ftand,  and  take  off  the 
Cream,  and  afterwards  turn  it  with  an  Acid,  or  Runnet,  then  the  Cheefe 
that  is  made  from  it  will  be  exceeding  dry,  and  grow  hard,  like  Horn,  and 
if  you  hold  it  to  the  Fire,  it  will,  perfectly  like  that,  grow  foft,  toaft,  burn, 
and  ftink.  What  a  furprizing  change  do  we  here  obferve  then  of  the  very  li¬ 
quid  Matter  of  Milk  !  But  are  not  all  the  Solids  form’d  from  this? 

USE. 

THIS  then  is  the  Nature  of  Milk  as  it  is  contained  in  the  milky  receptacles 
of  the  Breads.  In  them  therefore,  by  the  admixture  of  a  fait  Matter,  like 
Runnet,  or  an  Acid,  it  may  be  coagulated  likewife.  Hence  the  thin  Whey  will 
run  out  at  the  Nipple,  whilft  the  curdled  part  will  remain  in  the  Vefiels:  Does 
it  hence  produce  a  Hardnefs,  Swelling,  Inflammation,  Suppuration,  Schirrus, 
and  Cancer?  May  the  fame  thing  too  happen  in  the  chylous  Glands  of  the 
Mefentery  ?  In  all  thefe  Coagulations  with  an  Acid,  however,  the  Milk  retains 
its  white  Colour.  Hence  therefore  it  appears,  that  weak  Bodies  will  be  able  to 
make  chyle,  and  white  Milk,  but  will  with  more  difficulty  make  red  Blood  from 
them  :  And  for  this  reafon  they  abound  with  Acids,  the  Wind  that  breaks  from 
their  Stomachs  is  Acid,  their  very  Sweat  is  Acid,  they  fmell  four,  and  are  all  over 
of  a  pale  Colour.  Thefe  things  then  being  rightly  confidered,  the  Phyfician 
may  hence  underlftand  a  great  many  Diforders  that  happen  to  the  human  Body. 

PROCESS  XCI. 

If  new  Cow's  Milk  is  boil'd  with  a  fix'd  Alcali ,  it  is  coagulated,  and 

grows  yellow  and  red. 

APPARATUS. 

INTO  new  Cow’s  Milk,  diluted  with  a  little  Water,  and  boiling  in  a  clean 
Veflel,  drop  in  fome  Oil  of  Tartar  per  Deliquium ,  and  it  will  grow  yellow, 
and  proportionably  deeper,  as  you  add  more  of  the  Alcali,  and  it  boils  longer ; 
fo  that  it  will  gradually  from  a  pale  yellow  change  till  at  laft  it  becomes  al- 
moft  of  a  very  deep  red*  But  at  the  fame  time  too  it  will  be  more  and  more  coa- 
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gulated,  feparating  into  curdled  Mafles,  which  however  are  not  fo  large,  nor 
fo  folid,  nor  harden  fo  eafily  as  thofe  from  the  Acid.  By  this  means,  then, 
if  you  continue  to  boil  it  long  enough,  you  will  have  a  thick,  red  Curd. 

USE. 

HENCE  therefore  we  fee,  that  though  Milk,  when  it  is  turn’d  with  an  Acid, 
or  its  proper  Coagulum ,  R unnet,  even  when  it  is  hot  retains  its  white  Co¬ 
lour,  yet  it  immediately  grows  yellow,  by  being  mix’d  with  Alcali’s  in  a  great 
Heat,  and  by  means  of  the  Alcali  and  the  Fire  has  its  Colour  gradually  heighten’d 
more  and  more,  till  at  laft  it  becomes  nearly  red.  And  thus  when  a  Woman  that 
gives  fuck  has  a  high  Fever,  the  Milk  corrupts  in  her  Breafts.  Hence,  from 
white,  it  grows  yellowifh,  from  fweet,  fait,  from  a  moderate  thicknefs,  thin* 
and  famous  the  thicker  coagulated  part  remaining  in  the  Breafts,  and  from  in¬ 
odorous,  inclining  to  be  fetid,  fo  that  the  Child  is  notable  to  bear  it.  Where 
Milk  therefore  is  obferv’d  coagulated  with  a  yellow  Colour,  in  a  burning 
Fever,  the  Phyfician  mull  not  look  upon  this  as  arifing  from  an  Acid,  but 
from  too  great  Heat,  and  poftibly  an  alcalefcent  degeneration  of  the  Humours. 
And  perhaps  a  Phyfician  may  fee  Milk  coagulated  in  this  manner  a  hundred 
times  by  a  Fever,  where  he  fees  it  once  happen  from  an  Acid.  In  the  laft  Mur¬ 
rain  among  the  Cows,  when  the  Ailment  remain’d  in  the  Stomach  without  be¬ 
ing  either  brought  up  in  chewing  the  Cud,  or  expell’d  downwards  by  Stool,  and 
underwent  a  true  Putrefaction  there  with  fuch  an  incredible  Heat  as  burnc  and 
confum’d  the  Stomach,  perfectly  as  in  Procefs  88  j  then  the  Milk  that  was 
either  milk’d  from  them,  or  fpontaneoufly  dropp’d  out  of  their  Teats,  was  thin, 
acrid,  yellowilh,  and  fomewhat  fetid.  If  with  Milk  now  that  is  coagulated, 
either  by  an  Acid,  or  Runnet,  and  ft  ill  remaining  hot,  I  mix  an  Alcali,  this 
does  not,  you  obferve,  as  is  generally  aflerted,  reduce  the  Curd  again  to  its 
former  Liquid  ;  fo  that  Alcali’s  do  not  always  refolve  thofe  Subftances  that  are 
coagulated  by  Acids.  But  from  what  has  been  faid,  we  farther  under- 
ftand,  that  Milk,  which  is  exceeding  white,  will  for  a  long  time  continue 
white  in  Bodies  that  are  very  weak  and  cold,  nor  can  be  brought  to  the  na¬ 
tural  rednefs  of  the  Blood  :  Hence  fuch  Perfons  are  always  pale,  and  have  a 
pale-colour’d  thin  Blood ;  though  if  by  any  means  they  are  again  reftor’d  to 
Health,  they  foon  overcome  this  Palenefs,  and  their  Blood  acquires  a  proper 
Colour.  And  for  the  fame  reafons,  when  the  vital  Actions  are  capable  in  fome 
meafure  of  turning  the  Milk  into  Blood,  but  cannot  quite  perfeCt  it,  then  the 
Colour  of  the  Blood  will  be  yellowifh,  not  red ;  or  greenifh,  like  that  of  Girls 
that  have  the  Greenficknefs.  But  on  the  other  hand,  when  the  Body  is  healthy 
and  ftrong,  and  carries  the  Milk  fwiftly  about,  and  gives  it  a  confiderable  de¬ 
gree  of  Heat  i  then  the  white  Colour  is  foon  chang’d  to  a  very  red  one,  and 
the  Blood  often  from  the  intenfenefs  of  its  Colour  appears  almoft  black.  In 
the  laft  place,  from  thefe  Experiments  we  learn  ftill  farther,  that  in  Bodies  that 
abound  with  Acids  Milk  will  retain  its  Colour  for  a  confiderable  time  *  whereas* 
if  Alcali’s  are  predominant,  it  will  firft  acquire  the  Colour  of  Bile,  and  then 
gradually  grow  deeper  and  deeper,  till  it  comes  to  be  red.  The  white  Colour 
now,  according  to  the  Obfervation  of  the  famous  Dr.  Lower,  difappears  by  the 
twelfth  hour  from  the  laft  Meal, 
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PROCESS  XCII. 

Urine  is  not  acid)  nor  alcalious ,  but  fetid . 

A  P  PA  R  A  T  U  S. 

I  HAVE  here  the  Urine  of  a  Perfon  in  Health,  made  twelve  hours  after  he 
had  either  eaten  or  drank.  This  Liquid,  therefore,  was  fo  long  at  leaft  in 
the  human  Body.  And  it  did  not  circulate  for  much  lefs  time  through  the  fame 
Body,  being  mix’d  by  the  vital  Actions  with  all  its  Humours,  and  being  pro- 
pell’d,  perhaps,  through  all  its  Veffels.  It  is  an  aqueous  Lixivium  therefore 
that  wafh’d  off,  united  with  itfelf,  and  now  exhibits  without  the  Body,  what¬ 
ever  was  capable  of  being  dififolv’d  in  Water,  and  tranfmitted  through  the 
fine  uropoietic  Veffels  of  the  Kidneys.  For  this  reafon  it  contains  particularly 
the  fpirituous,  faline,  and  faponacious  parts  of  the  Blood,  and  thofe  too  pretty 
well  concofted  into  the  true  nature  of  the  animal  Body,  as  they  have  been  adled 
upon  by  the  vita]  powers  for  the  fpace  of  twelve  hours.  Since  therefore  Milk 
itfelf  lofes  its  natural  difpofition  in  that  time,  and  begins  to  be  converted  into 
Serum,  hence  for  this  chemical  Examination  Ichofethat  Urine,  which  was  made 
when  the  cruder,  feparated  by  the  Kidneys  before  the  twelfth  hour  after  eat¬ 
ing  and  drinking,  had  been  difcharg’d.  Such  Urine  therefore  may  be  always 
collected  without  the  Body,  and  yet  will  perfetftly  difcover  to  us  the  proper 
difpofition  of  the  natural  Humours,  and  their  Elements.  This  Urine  then  is 
not  acid  ;  for  it  has  not  the  leaft  Smell  or  Tafte  of  an  Acid  ;  it  does  not  give 
thofe  vegetable  Juices  a  red  Colour  that  are  obferv’d  to  grow  red  with  Acids; 
nor  does  this  which  is  warm  difcover,  as  you  fee,  the  very  leaft  fign  of  an  ef- 
fervefcence,  when  I  drop  into  it,  in  one  Veffel,  Oil  of  Tartar  per  Deliquium,  and 
into  another  an  alcaline  Spirit  of  Sal-Ammoniac.  Nay  farther,  which  is  more 
furprizing,  I  examin’d  the  Urine  which  a  Perfon  made  twelve  hours  after  he  had 
drank  a  very  large  quantity  o S Rhenijh  Wine,  which  was  confiderably  acid,  and  ftale 
Malt  Liquor,  and  had  at  the  fame  time  eaten  a  good deal  of  Vinegar  with  his 
Victuals,  befides  ripe  Fruit,  and  yet  even  then  it  did  not  by  any  Experiment 
difcover  the  leaft  fign  of  an  Acid.  Nay,  Urine  that  has  been  twelve  hours  in 
the  tender  Bodies  of  little  Children  that  have  liv’d  almoft  intirely  upon  acef- 
cent  Vegetables  and  Cow’s  Milk,  has  not  appear’d  to  be  acid  by  any  effedb 
The  vital  powers  therefore  of  the  animal  Body  overcome  both  the  natural 
difpofition  of  Vegetables  to  Acidity,  and  their  real  Acids.  Van  Helmont  there¬ 
fore  afferted,  with  a  great  deal  of  reafon,  that  an  Acid  is  an  Enemy  to  the 
Veins  :  But  his  Followers  were  abfolutely  in  the  wrong,  who  hence,  imagining 
Acids  to  do  harm  in  the  firft  paffages,  profcrib’d  them  as  Poifons,  both  out 
of  Diet  and  Medicine.  Thefe  Truths  the  Chemifts  will  be  difpos’d  to  admit  of: 
But  they’ll  be  a  little  fhock’d,  perhaps,  when  I  aftert,  that  this  Urine  is  no  ways 
alcalious ;  but  this  is  abfolutely  true,  as  you  yourfelves  may  be  WitnefiTes  if 
you’ll  pleafe  to  attend.  Into  different  portions  then  of  this  Urine  made  hot,  I 
pour  Vinegar,  the  Acid  of  Lemons,  and  Spirit  of  Nitre,  Salt,  and  Vitriol,  and 
there  does  not  arife  the  leaft  EfFervefcence  but  the  Acids  mix  with  the  Urine, 
without  making  any  Noife,  or  forming  any  Bubbles,  juft  as  Water  does  with 
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Water.  Nor  does  it  change  thofe  Juices  of  Vegetables  green,  which  all  alcaline 
Salts  do. 

USE. 

HENCE  then  I  infer,  that  the  human  Nature  makes  fuch  an  alteration  in 
Acids,  that  they  continue  fo  no  longer,  and  that  it  prevents  acefcent  Ve¬ 
getables  from  growing  actually  acid.  Whilft  a  Perfon,  however,  continues  in 
Health,  he  never  generates  alcaline  Salts,  but  neutral  ones.  Nay,  I  have  ob- 
ferv’d  this  to  be  true  even  in  the  Urine  of  Perfons,  parch’d  up  with  Heat  in 
inflammatory  Diftempers,  where,  from  the  accelerated  circulation  of  the  Fluids, 
the  Urine  has  been  very  high  coloured,  fetid,  acrid,  and  in  fmall  quantity  ;  for 
upon  examining  their  Urine  in  the  manner  above-mentioned  there  has  not  ap¬ 
pear’d  the  lead  fign  of  an  Alcali.  I  was  dill  in  doubt,  however,  whether  in  a 
perfect  Ifcuria ,  afcer  the  Urine  has  been  retain’d,  heated,  and  agitated  for  a 
confiderable  time,  it  might  not  by  this  means  become  truly  alcalious.  This  I 
had  afterwards  an  opportunity  of  examining,  being  fent  for  to  an  old  Gentleman 
who  fell  into  this  diforder,  and  made  no  Water  for  more  than  five  days.  On  the 
fixth,  however,  to  his  great  joy,  he  on  a  fudden  difcharg’d  fome  ounces  of  a  red, 
thick  Urine,  that  fmek  very  ftrong  •,  but  the  omen  prov’d  deceitful,  for  he  never 
made  a  drop  more  till  he  died.  This  therefore  I  immediately  carried  home, 
and  examined  it  in  a  chemical  manner,  but  it  did  not  even  then  appear  alcaline 
by  any  Experiment.  Hence  therefore  I  learn’d,  that  Urine  detain’d  in  the  hu¬ 
man  Body  for  the  fpace  of  a  hundred  and  twenty  hours,  was  not,  by  the  effeifr 
of  its  Pleat  and  the  a&ion  of  Circulation,  yet  become  alcaline  *,  for  this  Water 
was  not  lodg’d  in  the  Gentleman’s  Bladder:  So  that  upon  the  whole  it  appears 
very  evident,  that  no  Alcali  can  be  generated  in  any  of  the  found  Humours 
of  a  healthy  Perfon,  though  it  may  be  taken  into  the  Body  from  without:  Nay, 
that  this  never  happens  in  the  moft  putrid  Diftempers,  whether  acute  or  chro¬ 
nical.  I  confefs,  indeed,  in  an  old  Man,  who  was  terribly  afflicted  with  a  large 
Stone  in  his  Bladder,  and  was  not  fit  to  be  cut,  I  obferv’d  the  Water  to  have  a 
urinous  alcaline  Smell.  And  as,  from  a  Stoppage  in  his  Water,  he  was  often 
forc’d  to  have  his  Surgeon  remove  the  Slone  with  his  Catheter  from  the  neck  to 
the  bottom  of  the  Bladder,  upon  which  the  Urine  fpontaneoufly  difcharg’d  itfelr, 
it  happened  once,  when  he  wanted  his  afilftance,  that  he  was  out  of  the  way,  fo 
that  he  was  forc’d  to  retain  his  Water  for  a  good  many  hours  after  he  had  occafion 
to  difcharge  it  •,  and  hence  when  the  Surgeon  return’d,  upon  performing  the 
ufual  Operation,  the  Urine  that  flew  out  had  fuch  an  acrid,  alcaline,  fetid  Smell, 
juft  as  when  it  is  putrified,  that  the  Operator  unwarily  receiving  the  Vapour 
of  it  into  his  L.ungs,  felt  the  ill  effeCl  of  it  for  fome  days.  Hence  therefore  I 
am  apt  to  believe,  for  the  Water  being  fpiit  upon  the  Ground  I  had  not  an 
opportunity  of  examining  it  chemically;  I  fay,  I  am  hence  apt  to  believe,  that 
the  Urine,  by  being  attraCled  into  the  Pores  of  a  fpongy  Stone  in  the  Bladder, 
and  lying  there  fome  time,  may  pcffibly,  by  means  of  the  Heat  it  is  expofed 
to,  acquire  a  true  alcaline  Acrimony.  But  be  this  as  it  will,  this  we  are  fure  of, 
that  there  is  no  natural  alcaline  Salt  in  the  Urine.  Neither  is  there,  therefore, 
in  any  of  the  Humours  of  the  human  Body  ;  for  the  Urine  contains  more  Salt 
than  any  ocher  Humour,  and  the  Sales  of  the  Urine  are  more  acrid  andalcalef- 
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cent,  and  become  fooner  truly  alcalious  than  thofe  of  any  other  Fluid  in  the 
Body.  How  much  therefore  are  thofe  Artifts  miftaken  that  maintain,  that 
oily,  alcaline  volatile  Salts  are  natural  to  the  human  Nature?  This  is  an  er¬ 
ror  which  the  chemical  Art,  cultivated  not  fo  cautioufly  as  it  fhou’d  be,  has 
introduced  into  Phyfick,  and  which  found  Chemiftry  alone  has  corrected.  The 
particular  fetid  Smell,  therefore,  of  healthy  Urine,  isowing  to  an  attenuated, 
putrid,  volatile  Oil,  and  not  to  a  volatile,  alcaline  Salt.  And  the  bitter,  dif- 
agreeable,  faltTafte  of  it  depends  upon  a  compound  Salt,  and  an  Oil,  and  ge¬ 
nerally  fome  Sea-Salt,  which  is  almoft  always  amongft  it. 

PROCESS  XCIII. 

If  frefh  Urine  is  diftill'd  in  clofe  VeJ] els;<  it  yields  a  fetid  naufeous  Water, 
neither  alcaline,  nor  acid ,  but  faline ,  nor  fpirituous  like  that  which  is 
drawn  from  Wine. 

A  P  P  A  R  A  T  U  S. 

npHE  concodled  Urine  of  healthy  Perfons  I  diftill  in  a  clean  glafs  Cucurbit, 
with  a  gentle  Fire  of  150  degrees,  equably  continued  till  there  is  only  one 
twentieth  part  left,  and  there  comes  off  a  clear  Water.  The  Urine,  in  the  mean 
time,  from  its  natural  ftraw- colour,  grows  gradually  reddifh,  and  in  proportion, 
as  more  of  this  pellucid  Water  afcends,  it  acquires  a  deeper  and  deeper  Colour, 
till  it  at  lafl  becomes  of  a  very  deep  red,  nearly  black,  and  is  very  thick,  tur¬ 
bid,  opake,  and  retains  its  Froth  very  tenacioufly.  The  firft  limpid  part  di- 
ftinguifhes  it  felf  by  a  fmgular,  difegreeable,  naufeous,  fetid  Smell,  but  not  a 
volatile,  alcaline  one.  And,  which  is  pretty  furprizing,  if  you  repeat  the 
Diftillation  of  it  a  great  many  times,  yet  it  always  retains  this  fetid  Smell  ; 
nay,  if  it  ftands  expos’d  a  great  while  to  the  open  Air,  it  does  not  lofe  it. 
This  fracid  Smell,  therefore,  is  intimately  imprinted  on  this  Liquor,  even  in  fuch 
a  manner  as  not  to  be  deftroyed  by  the  admixture  of  an  Acid.  Nor  does  it  re- 
femble  any  thing  fo  much  as  that  ftrong  Smell  which  iffues  from  the  Abdomen 
of  a  living  Perfon,  when  it  happens  to  be  laid  open  by  a  Wound,  or  that  which 
rifes  upon  opening  the  Body  of  a  Perfon  that  is  juft  deft  roy’d  by  fome  fudden 
Death.  The  Tafte  of  this  Water  is  naufeous,  difagreeable,  putridifh,  not  al¬ 
caline,  nor  faline,  in  any  degree,  perform  your  Diftillation  in  what  manner  you 
plcafe.  Nor  in  this  Diftillation  do  there  appear  any  Streaks  in  the  Alembic, 
fuch  as  fpirituous  Liquors  difcover  themfelves  by.  Nay,  if  you  take  the  Water 
that  comes  off  firft,  and  diftill  it  again,  you  will  not  even  then  perceive  the 
leaft  indication  of  any  fuch  Spirit.  And  whenever  I  have  examin’d  it,  it  has  by 
no  means  fupported  Flame,  but  always  extinguilh’d  it,  though  it  has  been  depu¬ 
rated  ever  fo  nicely.  Nay,  even  from  the  concodtcd  Urine  of  Perfons  that  have 
been  ufed  to  drink  freely  of  generous  Malt  Liquor,  ftrong  Wine,  and  diftill’d 
Spirits,  there  can  no  fuch  Spirits  be  drawn,  which  to  fome  perhaps  may  feem  a 
little  furprizing.  When  I  have  mixed  now  this  firft  Liquor  that  rifes  from 
Urine,  with  any  Acids  whatever,  I  never  cou’d  excite  the  leaft  Effervefcence  ; 
nor  wou’d  it  change  thofe  vegetable  Juices  green,  which  Alcali’s  will  ;  nor 
caufe  any  conliderable  precipitation  of  Bodies  diffolv’d  by  Acids ;  nor  by 
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redtification  ever  yield  any  vifible  Salt ;  nor  laftly,  ever  convert  any  Acid  into 
a  compound  neutral  Salt :  This  Liquor,  therefore,  is  not  alcalious.  And  up¬ 
on  examining  it  by  proper  Experiments,  it  does  not  difcover  the  leaft  appearance 
of  an  Acid,  as  you  yourfelves  are  Witneflfes,  whilft  I  mix  with  it  fix’d  and  vo¬ 
latile  Alcali’s,  pour  various  Juices  into  it  that  grow  red  with  Acids,  and  make 
the  other  Trials  upon  it  formerly  mention’d.  What  I  afferted  therefore  appears 
very  evident. 


USE. 

FROM  this  trifling  Experiment,  as  it  feems,  we  may  learn  a  great  many 
beautiful  Truths,  of  very  confiderable  confequence  in  the  Medicinal  Art: 
Some  of  which  give  me  leave  to  lay>before  you.  The  moft  light,  thin,  vola¬ 
tile  part,  then,  of  the  animal  Humours,  in  a  found  ftate,  is  a  Water,  which  is 
nearly  elementary,  except  that  there  is  infep'arably  combin’d  with  it  fomewhat 
elfe,  which  is  as  light,  thin,  and  volatile,  and  is  fetid  likewife,  and  difcovers 
fomething  putrid,  as  it  were,  in  it,  being  produc’d,  not  from  a  faline  princi¬ 
ple,  but  rather  an  oily  one,  and  yet  being  by  no  means  fpirituous,  fermented, 
or  inflammable.  In  thefe  Humours,  therefore,  there  is  no  fuch  phyfical  adtion 
as  is  obferv’d  in  Fermentation,  no  produdlion  of  fuch  Spirits  as  that  generates, 
which  are  very  eafily  feparated  from  their  Water,  whereas  this  fetid  part  can¬ 
not  be  feparated  from  its  Water  by  any  Art  whatfoever.  There  is  no  vola¬ 
tile  inflammable  Spirit,  therefore,  in  our  Humours.  The  Oil  in  the  human  Bo¬ 
dy  is  rendered  much  more  volatile  by  the  vital  Powers,  than  any  of  its  Salt,  tho’ 
Perfons  generally  believe  the  contrary.  This  particular,  fetid,  oily  principle  now 
difcovers  itfelf  fcarce  any  where,  but  in  Sanftorius' s  perfpirable  Matter,  Sweat, 
and  the  Vapour,  which  is  naturally  contain’d  in  the  cavities  of  the  Body.  Fer¬ 
mented, vegetable  Spirits  do  not  we  fee  pafs  to  the  urinary  pafiages  ?  Do  they  tend 
upwards,  therefore,  and  difturb  the  Brain,  the  Senforium  Commune ,  and  the  Ori¬ 
gin  of  the  Nerves  ?  Do  they  hence  fo  wonderfully  affedt  the  fundtions  of  the 
Cerebrum  and  Cerebellum  ?  And  is  this  the  reafon  that  they  exhale  fo  eafily  from 
the  furface  of  the  Body  ?  But  from  what  has  been  faid  we  learn  farther,  that 
there  is  no  Salt  in  the  human  Body  fo  volatile  as  to  rife  with  the  *  Heat  of  boil¬ 
ing  Water,  notwithftanding  what  the  Chemifts  and  Phyficians  think  to  the  con¬ 
trary.  Nor  is  there  any  volatile  Alcali  there,  either  Ample,  or  oily  *,  nor  any 
thing  at  all  of  a  volatile  Acid.  What  room  therefore  is  there  for  corredling 
the  modern  medicinal  Art  upon  this  head  ?  But  again,  this  fetid  Smell  of  the 
Urine  increafes  in  a  healthy  Body,  as  the  Strength  increafes,  and  goes  off*  again, 
proportionably,  as  that  decreafes.  The  more  Exercife  too  a  Perfon  ufes,  the 
flronger  does  his  Urine  fmell  *,  and  the  contrary.  Upon  the  whole,  then,  if 
there  is  any  thing  in  the  animal  Humours  that,  on  account  of  its  acrimony, 
volatility,  lightneis,  and  penetrability,  ought  to  be  call’d  a  Spirit,  this  is  not 
vinous,  or  faline,  but  truly  arifes  from  an  Oil  degenerated  into  fuch  a  putrid 
State  as  is  defcribed  Procels  88. 


*  This  does  not  feem  to  appear  from  this  Procefs,  for  the  Heat  of  boiling  Water  is  about  212 
degrees,  that  made  ufe  of  here  but  150. 
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PROCESS  XC1V. 

fhe  frejh  Urine  that  remaim  after  the  preceding  Procefs  is  neither  acidy  nor 
alcaliouSy  but  fait ,  and  fetid ,  nor  yet  truly  Japonacious. 

APPARATUS. 

IF  the  thick  Refiduurn  of  the  preceding  Procefs  is  mix’d  with  any  kind  of 
Acid,  or  Alcali,  whatever,  it  docs  not  give  the  leaft  fign  of  any  effervef- 
cence,  by  which  one  can  infer  it  to  be  either  acid  or  alcaline.  Nor  does  this  ap¬ 
pear  to  be  the  cafe  by  any  other  Trial.  It  is  very  acrid,  indeed,  and  has  a  very 
fait  and  bitter  ifh  kind  of  Tafte,  bur  notan  alcaline  one:  Nor  has  it  an  alcaline 
Smell,  but  nearly  fuch  a  fetid  one  as  it  had  before.  If  it  is  ufed  in  this  condi¬ 
tion  by  the  Fullers,  or  the  Perfons  that  clean  Wool,  it  will  not  fcour  off  the 
impurities,  and  confequently,  it  has  not  then  a  lixivious,  faponacious  Quality, 
though  it  acquires  fo  excellent  a  one  by  Putrefaction.  During  all  this  Infpifiati- 
on  now  there  is  never  the  leaft  appearance  of  any  thing  either  milky  or  wheyey : 
Nor  cou’d  I  ever,  upon  the  niceft  Examination,  difeover  the  leaft  fign  of  any 
furh  Coagulum  as  the  Lymph  of  the  Lymphatic  Veflels,  and  the  Serum  of  the 
Blood  always  form,  when  they  are  expofed  co  Heat ;  nor,  laftly,  does  it  ever 
difeover  any  thing  of  the  Nature  of  Cheefe,  treat  it  in  whatever  manner  you 
pleafe.  But  the  more  it  is  infpifiated  by  the  Heat,  the  more  acrid  it  conftantly 
grows,  and  the  deeper  colour’d.  And  thus,  through  various  degrees  it  alters, 
and  increafes  in  Colour,  Confidence,  and  Acrimony,  and  by  this  means  runs 
through  all  the  varieties  of  Urine,  which  one  finds  in  acute  and  chronical  Difeafes, 
as  has  been  elegantly  obferv’d  by  the  famous  Bellini.  In  acute  cafes,  certainly, 
the  higher  the  Fever  is,  and  the  more  it  difti pates  the  Fluids,  the  redder,  more 
acrid,  and  thicker  is  the  Urine. 

USE . 

THERE  is  naturally  therefore  no  Alcali,  either  fixed  or  volatile,  in  the 
Humours  of  a  healthy  Perfon  •,  nor  is  there  any  fixed  or  volatile  Acid 
there.  But  the  Salt  here  is  of  a  fingular  nature,  which  we  fhall  hereafter  ex¬ 
amine,  and  is  much  lefs  volatile  than  Water,  not  rifing  even  with  the  Heat 
that  will  make  that  boil.  And,  which  is  fomewhat  furprizing,  there  is  no  nu¬ 
tritious  Matter  ever  contained  in  this  Urine  •,  for  the  Chyle,  Milk,  Cheefe, 
and  Serum  that  will  be  coagulated  with  Heat,  and  which  the  Phyficians,  with 
a  great  deal  of  reafon,  look  upon  as  the  only  original  Matter  of  Nutrition,  are 
not  difeover’d  here.  No  Nutriment  therefore  is  carried  out  of  the  Body  with 
the  Urine.  But  on  the  contrary,  the  moft  acrid,  putrid,  fubtle  Particles, 
that  are  unfit  for  fupplying  any  farther  Nourifhment,  and  wou’d  injure  the 
Body,  having  difeharg’d  their  office  of  Nutrition,  and  being  then  feparated 
from  the  Chyle,  Milk,  Blood,  and  Fluids  that  are  hence  derived^  are  at  laft 
evacuated  by  the  Kidneys.  The  Urine,  therefore,  exhibits  to  us  thofe  Hu¬ 
mours,  that  of  all  are  by  far  the  moft  changed  by  the  powers  of  our  Nature, 
and  indeed  too  much  to  be  of  any  farther  advantage  to  the  Body.  The  defi¬ 
ciency. 
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ciency,  therefore,  acrimony,  colour,  and  thicknefs  of  the  Urine,  elegantly 
point  out  many  things  to  the  Phyfician,  indicate  the  necefiity  there  is  of  a 
fupply  of  Water,  difeover  the  condition  of  the  Humours,  the  (late  of  Dif- 
eales,  the  Remedies  that  are  to  be  made  ufe  of,  and  what  in  particular  proves 
fatal  to  the  Body,  by  breaking  too  much  the  Crafts  of  the  Blood.  How  very 
injurious  here  is  too  great  a  degree  of  Fluidity ! 

PROCESS  XCV. 

The  fame  Urine  being  infpijfated  to  one  fortieth  part ,  and  then  mix'd 
with  Sand ,  and  diflill’d?  yields  an  alcaline  Spirit ,  a  volatile  alcaline 
Salt ,  a  very  fetid  Oily  and  a  f aline  Caput  Mortuum. 

A  P  P  A  RA  TU  S. 

IF  you  continue  the  preceding  Diftillation  of  Urine  till  out  of  forty  Pounds 
you  have  but  one  left,  or  if  you  take  the  fame  frefh  Urine,  and  in  a  large, 
low,  cylindrical,  open  Veffel,  evaporate  it  to  one  fortieth,  and  then  mix 
either  of  thefe  thick,  blackifh,  acrid  Reftduums ,  with  three  times  as  much  of 
the  purefl  Sand,  perfectly  free  from  Salt,  and  diftill  in  a  glafs  Retort,  with 
a  Sand  Heat,  beginning  with  a  gentle  degree,  and  often  removing  the  Recei¬ 
ver  to  examine  the  Liquors  that  come  off ;  then,  you  will  in  the  firft  place 
have  a  limpid  Water,  as  in  the  preceding  Procefs.  Afterwards,  when  the  Mafs 
begins  to  grow  almoft  dry,  there  will  be  a  thin,  limpid  Liquor  come  over  too, 
but  it  will  be  acrid,  igneous,  and  alcaline :  Continue  the  Operation  fo  long  as 
this  afeends,  and  keep  it  by  itfelf.  Then  lute  on  the  Receiver  as  clofe  as  pof- 
fible,  and  gradually  increafing  your  Fire,  urge  the  Refiduum,  and  there  will 
begin  to  appear  white  Clouds,  which  will  continue  to  rife  for  a  confiderable 
time  ;  after  thefe  you  will  obferve  fome  pinguious  S trice  *,  then  you  will  have  a 
kind  of  oily  yellowifh  Liquor,  and  with  it  a  folid,  alcaline,  white  Salt,  a  lit¬ 
tle  inclining  to  the  yellow  ;  and  laflly,  by  the  extreme  torture  of  the  Fire  there 
will  rife  a  yellow  or  gold-colour’d  Oil,  which  ceafing,  you  will  have  fome  fa- 
line  terreftrial  Fceces  at  the  bottom.  The  firft  Water  now  is  fcarcely  alcaline, 
acrid,  or  faline,  and  by  no  means  oily,  but  like  the  Water  of  the  preceding 
Procefs.  The  fecond  watery  Liquor  has  an  evident,  acrid,  alcaline  Smell  ;  is 
cauftic  upon  the  Tongue,  and  has  a  perfect  alcaline  Tafte;  caufes  a  pretty 
violent  Effervefcence  with  all  Acids •,  and  faturated  with  a  particular  Acid,  be¬ 
comes  concreted  with  it  into  a  compound,  neutral,  femi-volatile  Salt,  then  re- 
fembling  Sal-Ammoniac ,  but  various  in  its  Nature,  according  to  the  variety  of 
the  Acids  ic  is  combin’d  with :  Ic  is  truly  alcaline,  therefore,  but  volatile,  like 
that  of  Procefs  88.  But  all  thefe  things  appear  ftill  in  a  greater  degree  in  the 
third  pinguious  Liquor,  which  is  much  more  ftongly  alcaline,  but  at  the  fame 
time,  oily:  Hence  as  it  confifls  of  a  Water,  Salt,  and  Oil  united  together,  it 
is  call’d  an  alcaline  Spirit.  But  again,  all  the  Salt  is  conftantly  alcaline,  but 
being  render’d  impure  by  the  very  fetid  Oil  that  adheres  to  it,  is  very  difagree- 
able.  And  lafily,  the  Oil  that  rifes  with  this  afterwards  is  vaftly  fetid,  conta¬ 
minates  every  thing  elfe  with  its  ftink,  and  is  perfe&ly  intolerable  itfelf,  not  only 
diftufing  a  urinous,  but  fomething  like  a  ftercoraceous  flench  likewife.  Th t  Fceces 
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then  that  remain  at  the  bottom,  being  calcin’d  with  an  open  Fire  and  with  Wa¬ 
ter  made  into  a  Lixivium,  will  give  you  a  true  Sea-Salt,  if  the  Perfon  whofe 
Water  you  examine  ufes  to  eat  it. 

USE. 

HENCE  then  it  appears,  that  our  urinous  Salt  is  not  alcaline,  but  that  it 
may  be  render’d  fo  in  a  certain  degree  of  Heat.  It  is  evident  likewife, 
that  the  Salt  of  our  Urine  is  not  a  Sal-Ammoniac  \  for  Sal-Ammoniac  which  is  vo¬ 
latile  in  a  certain  degree  of  Heat,  by  fublimation  never  becomes  alcaline,  but 
always  remains  compounded,  and  that,  repeat  the  Operation  ever  fo  often ; 
whereas  Salt  of  Urine,  which  is  of  a  femi-fix’d  Nature,  when  is  expos’d  to 
fuch  a  Heat  as  to  render  it  volatile,  becomes  immediately  alcaline,  and  intirely 
lofes  its  former  character  of  a  compound  Salt.  It  approaches  therefore  both  to¬ 
wards  an  alcaline,  and  an  ammoniacal  Salt,  but  is  in  reality  neither  one  nor 
t’other.  But  hence  we  learn  farther,  that  the  Salt,  faline  Spirit,  and  firft  Oil, 
are  nearly  equally  volatile  in  a  found  ftate.  It  appears  likewife  that  this  pin- 
guious  Spirit  is  truly  compounded  of  three  different  Principles,  viz.  a  Water, 
Salt,  and  Oil,  into  which  it  may  be  conveniently  refolv’d  again.  From  what 
has  been  faid  too  we  underftand  the  power  of  the  human  Nature,  which  thus 
converts  the  foft,  white,  inert,  inodorous,  pinguious  part  of  the  Aliment, 
Chyle,  Milk,  Fat,  and  Marrow,  into  fcmething  acrid,  yellow,  inflaming, 
thin,  and  fetid,  from  which  arifes  that  difagreeable  fmell  of  the  Urine.  And 
laftly,  hence  we  perceive  that  there  is  no  fixed  alcaline  Salt  in  our  Humours,  as, 
in  the  greatefl  quantity  treated  in  this  manner,  I  never  cou’d  difcover  the  leaft 
grain,  but  that  Sea-Salt  may  enter  into  the  Blood,  be  mixed  with  it,  and  may 
be  carried  off  by  the  urinary  pafiages,  without  any  alteration,  and  confequently, 
that  it  exerts  its  effects  through  moft  of  the  Veflels  of  the  Body,  but  is  not 
chang’d  by  their  rea&ion.  Thefe  things  then  being  properly  confider’d,  you’ll 
acknowledge,  that  this  Angle  Experiment  is  of  vaft  ufe  in  Medicine,  the  honour 
of  which  is  due  to  Van  Helmont. 

P  R  O  C  E  S  S  XCVI. 

Frejh  Urine  infpijfated  and  diftiird  with  a  Jixd  Alcali . 
APPARATUS. 

INTO  frefh  Urine,  infpiflated  in  the  manner  defcrib’d,  pour  an  equal 
quantity  of  Oil  of  Tartar  per  Ueliquium ,  or  Pot-Afhes,  upon  which  there 
will  inftantly  rife  an  acrid,  alcaline,  volatile  Vapour,  juft  fuch  a  one  as  exhales 
from  putrified  Urine  when  it  begins  to  grow  hot.  If  you  immediately  then 
diftill  this  Mixture  with  a  Cucurbit  and  Alembic,  there  will  come  off  a  limpid 
Liquor,  running  down  as  it  were  with  *SVn>like  Spirits,  which  will  be  acrid, 
very  alcaline,  more  volatile  than  Water,  and  in  every  mark  refembling  a  true 
ftrcng  Alcali.  If  inftead  of  the  Oil  perDeliquium,  you  ufe  a  very  dry  Salt  of  Tar¬ 
tar,  you  will  frequently  have  a  dry  alcaline  Salt  rife  the  firft  time  from  the  Urine 
in  Diftillation.  If  the  firft  alcaline  Liquor  is  again  diftill’d  in  a  tall  Cucurbit 
Vol.  II.  F  f  with 
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with  a  gentle  Fire,  the  firft  part  that  rifes  is  a  white  alcaline  Salt,  the  Oil  re¬ 
maining  at  the  bottom  with  the  fix’d  Alcali,  as  if  it  was  thence  render’d  more 
fix’d.  At  laft,  however,  after  all  is  grown  dry,  if  you  urge  the  Refiduum  with 
an  intenfe  Fire,  there  will  afcend  a  fetid  yellow  Oil,  likewife,  but  after  this  Salt. 

USE. 

FROM  this  Operation  then  it  appears,  that  our  urinous  Salts  are  of  fuch  a 
nature,  that  a  fix’d  alcaline  Salt  is  capable  of  making  fuch  an  alteration  in 
them  in  an  inftant,  as  the  action  of  a  ftrong  Fire  did  in  the  preceding  Procefs. 
Hence  likewife  we  learn,  that  fix’d  alcaline  Salts,  being  mix’d  with  our  Hu¬ 
mours,  will  immediately  render  them  acrid,  alcaline,  very  adive,  more  volatile 
than  our  Water,  or  our  Spirits  themfelves,  and  will  communicate  to  them  a 
corroding,  cauftic  Quality,  and  very  foon  reduce  them  to  a  ftate  of  Putrefadion. 
If  the  Salt  and  faline  Spirit,  produc’d  in  this  manner,  are  diftill’d  again  fome  num¬ 
ber  of  times  with  a  gentle  Fire,  they  become  as  purely  alcaline  as  the  Salt  and  Spi¬ 
rit  prepar’d  from  Hartfhorn,  and  other  more  valuable  Subftances.  If  they  are 
mix’d  with  Acids,  they  caufe  a  molt  violent  effervefcence,  particularly,  if  they 
are  fhaken  together;  and  they  are  by  this  means  fo  qualified,  that  they  conti¬ 
nue  no  longer  acrid,  fo  alter’d,  that  they  are  no  more  alcaline  or  cauftic,  and 
fo  fix’d,  that  they  will  not  fly  off  with  the  heat  of  the  human  Body  ;  and  thus 
they  lofe  the  power  of  ading  proper  to  volatile  Alcali’s,  that  particularly  of  dif- 
folving  our  Humours  with  an  almoft  fatal  foiution.  But  in  the  laft  place,  which 
moft  nearly  concerns  us,  hence  the  Phyfician  may  underhand  the  changes  of  our 
Salts  from  their  natural  difpofition,  to  various  others,  together  with  their  pro¬ 
per  effeds  tinder  every  alteration,  and  the  Remedies  that  are  fuited  for  the 
correding  every  Species ,  and  all  the  degrees  of  it.  This  the  ancient  Phyficians 
from  careful  Obfervations  were  well  acquainted  with.  Hence  in  Fevers,  with  a 
great  degree  of  heat  and  motion,  Hippocrates  allow’d  nothing,  either  for  Food, 
Drink,  or  Medicine,  but  thofe  things  that  were  acefcent,  or  adually  acid.  And 
certainly  fix’d  Alcali’s  prove  deftrudive  to  our  Bodies,  when  there  is  too  much 
heat  and  motion  in  ’em,  the  Urine  fmells  ftrong,  is  high-colour’d,  and  is  dis¬ 
charg’d  in  too  fmall  a  quantity,  and  the  Crafis  of  the  Blood  is  broken:  Hence  in 
the  Plague  the  ufe  of  thefe  Salts  is  particularly  fatal. 

PROCESS  XCV1I. 

Quick-Lime  being  mix'd  with  frejh  healthy  Urine ,  efpecially  when  it  is  in - 
fpijfated ,  communicates  a  fiery  Spirit  to  it,  not  an  alcaline  one . 

APPARATUS . 

IF1  you  throw  Quick-Lime  into  very  frefh  Urine,  there  inftantly  exhales  a 
Vapour  which  affieds  the  Nofe  with  a  kind  of  fiery  pungency;  and  if  you 
then  immediately  did  ill  it  in  Veflels  accurately  clos’d,  you  have  a  very  lim¬ 
pid  Water,  of  an  intolerable  fiery  fmell,  like  the  former,  but  much  more  acrid 
and  volatile.  But  if  you  firft  infpifiate  the  Urine  to  one  fortieth  part,  and 
with  this  Refiduum  mix  an  equal  quantity  of  Quick-Lime,  then  the  fmell  that 
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rifes  will  be  much  ftronger,  and  by  diftillation  you  will  procure  a  Spirit  to  which 
there  is  no  other  comparable,  whether  you  confider  its  igneous  acrimony,  or  its 
incoercible  volatility.  If  after  you  have  according  to  Art  drawn  off  all  this  Spi¬ 
rit,  you  commit  it  to  diftillation  again,  you  will  never  be  able  to  procure  a 
folid  Salt  from  it,  as  in  the  preceding  Procefs,  but  will  conftantly  find  it  very 
liquid.  And  mix  it  with  what  Acid  you  will,  it  never  caufes  the  leaft  effervef- 
cence  ;  though  at  the  fame  time,  by  its  combination  with  Acids  it  lofds  a  great 
deal  both  of  its  fiery  quality,  and  volatility.  But  let  me  caution  youa  that 
fome  care  is  neceflfary  in  this  Operation ;  for  as  foon  as  ever  the  Quick- Lime 
comes  to  touch  either  the  natural  or  infpiflated  Urine,  there  is  inftantly  excit¬ 
ed  a  prodigious  Ebullition  and  Heat,  and  at  the  fame  time  there  is  produc’d  an 
exceeding  acrid  Spirit,  and  the  moft  volatile  of  all  that  we  know  of,  which  being 
agitated  by  the  violent  Heat,  rages  furioufly,  and  is  put  into  a  moft  rapid  Motion, 
fo  that  if  a  Perfon  fhou’d  unwarily  receive  it  into  his  Lungs,  it  might  in  a  mo¬ 
ment  prove  of  the  moft  dangerous  confequence,  by  caufing  a  fudden  Inflamma¬ 
tion  in  the  tender  Veflels,  and  being  diredUy  applied  to  the  vital  Blood  as  it 
pafifes  through  the  Lungs.  For  if  this  Spirit  is  kept  applied  to  the  Skin  of  a 
warm  Body,  which  is  hard  in  comparifon  of  thofe  Veflels,  it  will  inftantly 
produce  a  Gangrene  there,  fatal  to  the  Part.  What  then  muft  be  the  confe¬ 
quence  in  the  Lungs,  where  tfie  thicknefs  between  the  pulmonary  Blood  and 
the  Air  in  the  Veficles  is  not,  perhaps,  the  thoufandth  part  of  an  inch  ?  If  this 
urinous  Spirit,  however,  prepar’d  with  Quick-Lime,  is  expos’d  to  the  open  Air, 
it  foon  lofes  this  acrimonious  piart,  a  watery  kind  of  Liquid  remaining  behind. 

U  S  E. 

HENCE  we  learn  the  affion  of  Quick-Lime  upon  the  faline  and  urinous 
Humours  of  the  human  Body,  for  by  means  of  the  vital  Motion  and  Heat 
ofit,  it  immediately  produces  fuch  fiery  Spirits  as  have  been  defcrib’d,  which  prove 
fatal  to  the  tender  Pulp  of  the  Brain  and  Nerves.  And  the  hotter  the  Body  is, 
or  the  more  it  is  in  motion,  oris  affedted  with  a  more  burning  Diforder,  the  more 
deftrudtive  is  theufe  of  it.  But  when,  on  the  other  hand,  the  Body  abounds 
with  acid  or  watery  Humours,  or  a  foft  pituitous  Matter,  the  prudent  admini- 
ftration  of  it  may  be  attended  with  more  fuccefs.  But  we  may  obferve  that  a 
Lixivium  of  Quick-Lime  is  particularly  efficacious  in  correding  and  extricat- 
*  ing  the  more  fix’d,  muriatic  Salts,  and  difpofing  them  to  pafs  more  eafily  out 
of  the  Body.  And  hence  this  proves  a  Angular  Remedy  in  that  kind  of 
Scurvy,  which  arifes  chiefly  from  thefe  Salts ;  though  in  that  fort  which 
proceeds  from  a  putrid  caufe,  and  confifts  in  an  acrid  Oil  and  Salt,  it  does  a 
great  deal  of  harm.  From  which  confideration,  perhaps,  one  may  in  fome 
meafure  account  for  the  very  ill  fuccefs,  which  fome  famous  French  Phyficians 
tell  us  they  obferved  of  a  Lixivium  of  Lime  in  France ,  whereas  in  German y  they  had 
leen  it  have  excellent  Effedts.  All  thefe  things,  now,  are  in  a  greater  degree  true 
of  Lime  made  of  Stones,  than  of  that  made  of  Oyfter-fnells.  From  what 
has  been  faid  then,  give  me  leave  to  deduce  the  following  Corollaries. 

1.  The  violent  Corrofion  that  happens  to  a  human  Body  from  the  appli¬ 
cation  of  Quick-Lime  to  it,  depends  more  upon  the  igneous  faline  Spirits 
which  the  Lime  produces  from  a  Salt  that  was  not  acrid  before,  than  upon 
any  corrofive  Quality  of  the  Lime  itfelf.  Ff  2  2.  Hence 
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2.  Hence  in  acid,  aqueous,  auftere,  (low,  mucous,  and  pituitous  Diforders^ 
where  there  wants  both  Motion  and  a  Stimulus*  it  may  be  of  fervice. 

3.  But  in  alcalefcent,  bilious,  faline,  hot,  acute,  and  dry  ones,  and  where 
the  Crafts  of  the  Blood  is  broken,  and  there  is  fome  degree  of  Acrimony, 
there  it  does  mifchief. 

4.  The  foft  Salts  of  the  human  Body  may,  by  being  (imply  mix’d  with  a 
Subfiance  not  acrid,  in  a  moment  become  exceeding  acrid,  fiery,  and  poi- 
fonous. 

5.  Something  vaftly  acrid  may  be  generated  from  a  found  Humour,  which 
(hall  be  neither  Salt,  Spirit,  nor  Oil ;  for  this  Liquor  can  by  no  Art  that 
I  am  acquainted  with  be  brought  to  appear  in  the  form  of  a  folid  Salt, 
but  when  it  is  feparated  from  all  its  Water,  it  becomes  invifible. 

6.  Thefe  Spirits,  which  by  no  Experiments  with  Acids  appear  to  be  alca- 
line,  are  much  more  acrid  than  any  Alcali.  Nor  is  there  any  other 
known  Spirit  that  gives  out  more  of  a  very  acrid  ftrong  Vapour  that 
flings  the  Nofe.  Hence  then  we  fee,  how  very  foon,  from  our  Salt  which 
is  almoft  inodorous,  a  Smell  and  Talte  may  be  excited  of  quite  a  different 
nature. 


PROCESS  XCVIII. 

fhe  Native  Salt  of  Urine.. 

A  P  P  A  RAT  US. 

TAKE  fome  very  frefh  well-conco£led  Urine  of  perfons  in  perfefl  Healthy 
put  itprefently  into  a  very  clean  Veffel,  and  with  an  equable  Heat  of  200  de¬ 
grees,  evaporate  it  till  you  have  reduc’d  it  to  the  confidence  of  frefh  Cream, 
and  whilft  it  continues  thus  hot  drain  it  through  a  Bag,  that  the  tenacious  Oil 
may  in  fome  meafure  be  retain’d  there,  and  feparated  from  it ;  and  the  more 
accurately  this  is  done,  the  better.  Put  a  large  quantity  of  this  thick  infpif- 
fated  Liquor  into  a  tall  cylindrical  glafs  Veffel,  with  a  paper  tied  over  it, 
and  let  it  Hand  quiet  in  a  cool  place  for  the  fpace  of  a  Year.  By  this  means, 
then,  you  will  have  a  folid,  hard,  fub-pellucid,  brown,  faline  Mafs,  fix’d  all 
about  the  bottom  of  the  Veffel ;  and  over  this  a  thick,  black,  pinguious  Li¬ 
quid,  feparated  and  rejedted^as  it  were  from  the  concreted  Salt.  Decant  this 
Liquor,  take  out  the  faline  Mafs,  put  it  into  another  Veffel,  pour  fome  very 
cold  Water  upon  it,  and  fhake  it  about  to  free  it  from  its  oily  Impurities,  which 
may  be  done  pretty  eafily,  as  it  will  not  readily  diffolve  in  cold  Water. 
Keep  this  faline  Matter  under  its  proper  title.  If  this  is  diffolved  in  hot  Water, 
and  drained  till  the  Lixivium  becomes  exceeding  limpid,  and  evaporated  to  a 
Pellicle  in  a  very  clean  glafs  Veffel,  then,  if  you  fet  it  by  in  a  cold  place,  it 
will  flioot  into  faline  Glebes  of  a  particular  kind,  that  are  perfectly  didindl  from 
every  other  Salt.  In  their  figure,  and  folidity,  however,  they  come  pretty  near 
to  the  Cryflals  of  Sugar.  Thefe  are  not  fetid,  nor  alcaline,  but  very  volatile. 
This  is  the  native  Salt  of  Urine. 


USE, 
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USE. 

THE  Chemical  Art,  by  the  production  of  this  Salt,  elegantly  teaches  us  the 
nature  of  thofe  Salts,  which,  in  a  healthy  Body,  are  the  molt  acrid,  and  a!- 
calefcent,  though  not  yet  alcaline,  and  which  therefore  are  now  to  be  expeH’d 
out  of  the  Body  by  the  fame  vital  powers,  to  which  they  owe  their  origin. 
The  Phyfician,  therefore,  hence  underftands,  that  the  Salts  that  are  contained 
in  the  other  Humours  are  much  lefs  acrid,  or  alcaline.  Thefe  Salts  are  gene¬ 
rated  by  the  human  Nature  from  the  Meat,  Drink,  and  Sea-Salt  taken  into 
the  Body.  Nay  there  is  a  true  Sea-Salt  here,  but  not  alone.  This  Salt  is  fapo- 
nacious,  but  not  very  pinguious.  If  it  is  diluted  with  Water,  and  drank,  it 
proves  a  great  diuretic;  and  with  a  proper  Regimen  it  eafily  provokes  Sweat, 
Upon  Metals  it  has  fuch  a  wonderful  effeCt,  that  fome  Perfons  have  promis’d 
themfelves  ftrange  things  from  it.  The  pinguious  Matter  that  remains  in  the 
infpiflated  Urine,  after  all  this  Salt  is  form’d  and  feparated  from  it,  is  excellent 
for  making  Phofphorus  with,  and  therefore  it  may  be  fav’d  for  that  purpofe. 
By  this  Experiment  then  we  fee,  that  the  Salts  that  refide  in  this  infpihated 
Urine,  do  not  grow  fo  putrid,  or  alcalious,  as  to  become  volatile,  and  readily 
fly  off,  tho’  in  other  refpects  they  are  fo  eafily  alter’d.  How  is  this  Salt  concern’d 
in  the  human  Calculus  ? 

PROCESS  XCIX. 

Milk,  being  digefied ,  cajls  up  a  Creamy  and  grows  acid,* 

APPARATUS.. 

i.  T  PUT  fome  new  Cow’s  Milk  into  a  large  cylindrical  Glafs,  and  fet  it- 
by  in  a  cool  place,  cover’d  only  with  Paper.  In  a  fhort  time,  then,  there^ 
is  a  very  white,  thick,  oily,  foft  Fluid,  collected  at  top,  which  is  neither  acid 
nor  alcaline,  and  is  call’d  Cream.  1  take  this  off  carefully,  and  put  it  into 
another  clean  Vefiel.  Soon  after  this,  there  is  a  new  Cream  form’d  upon  the- 
remaining  Milk,,  but  in  lefs  quantity  than  before,  which  I  take  off  likewife,  and 
add  to  the  former,  and  proceed  in  this  manner  till  there  is  no  appearance  of 
any  more.  What  then  remains  is  call’d  Skim-milk,  and  is  thin,  pretty  clear* 
and  bluifh.  This  Cream,  of  all  Balfams,  is  the  moft  excellent,  uled,  either  in¬ 
ternally  or  externally.  It  is  friendly  to  the  human  Body,  and  foftens  all  kinds 
of  Acrimony,  and  hence  in  confumptive,  nephritic,  and  gouty  cafes  it  yields  the 
greatefE relief,  and  is  of  excellent  fervice  applied  to  a  Wound,  or  a  painful 
Ulcer.  And  the  Skim-milk  too  being  now  freed  from  its  Oil,,  is  an  incompa¬ 
rable  Medicine  in  acrid  Diforders  of  fat,  and  bilious  Conflitutions.  Hence? 
it  appears,  that  there  is  a  great  Similarity  betwixt  Milk  and  the  vegetable 
Emulfions  of  Procefs  21,  though  there  is  fome  difference,  arifing  from  tnt  ani-.~ 
mal  Humours  the  Milk  is  mix’d  with,  and  the  Heat  it  is  expos’d  to. 

2.  If  Milk  flands  quiet  in  a  pure  Air,  free  from  fetid  and  putrid  Exhalati-. 
ons,  and  about  60  or  more  degrees  warm,  it  begins  to  grow  four,  and  after¬ 
wards  perfedtly  acid,  its  Acidity  gradually  increafing  till  it  riles:  to  a  n»-«:cv 
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con fiderable  degree.  Then  the  whole  Milk,  both  the  Cream,  and  the  thinner 
part  underneath,  are  become  acid  \  as  the  Smell,  Tafte,  Acrimony,  and  other 
qualities  demonftrate. 

3.  If  you  feparate  the  Cream  carefully  whilft  it  is  frefh,  and  fet  it  by  in  the 
fame  manner,  that  grows  acid  likewife,  and  pretty  much  fo;  and  then  it  fup- 
plies  us  with  a  Balfam,  which,  both  for  internal  and  external  ufe,  is  exceeded  by 
none,  in  hot,  putrid,  bilious  Cafes.  All  thefe  things,  now,  happen  fooner, 
and  rife  to  a  greater  degree  in  hot  weather,  than  cold  ;  in  the  Milk  of  an  Ani¬ 
mal  that  feeds  upon  Grafs,  than  of  one  that  lives  upon  Hay ;  and  in  that  of 
one  that  is  exercifed  but  little,  than  of  one  that  is  ufed  to  a  great  deal. 

4.  If  the  Milk  is  taken  from  an  Animal,  that  is  of  too  hot  a  temperament, 
whofe  Body  has  been  heated  with  very  hard  labour,  which  has  liv’d  upon  animal 
Foods  in  particular,  or  alcalefcent  Vegetables,  with  very  hot  Sauces,  and  drink 
not  Bale,  or  whofe  Humours  have  been  roafted,  as  it  were,  with  a  burning 
Fever,  ordilTolv’d  by  a  putrid  Confumption  :  I  fay,  if  fuch  Milk  is  treated 
in  the  fame  manner,  it  grows  fetidifh,  with  a  kind  of  urinous  Smell,  or  one  like 
that  of  Sweat,  of  a  yellowifh  Colour,  thin,  and  refolved  as  it  were,  and  is  of  a  fait, 
difagreeable  Tafte,  not  a  fweet  one:  And  if  it  is  digefled,  it  does  not  then 
grow  acid,  but  acquires  an  unpleafant  Smell  like  that  of  rancid  Cheefe,  and  in¬ 
clines  to  be  alcalefcent.  Hence  Children  abominate  fuch  Milk,  and  as  foon  as 
ever  they  tafte  it,  cry  and  leave  it,  tho*  they  take  it  again  greedily,  when  ic 
comes  to  be  good. 

USE . 

THIS  Experiment,  I  think,  is  one  of  thofe,  which  under  a  fimple  appear¬ 
ance  contain  a  great  many  ufeful  things  for  the  information  of  the  Che- 
mift,  and  fervice  of  the  Phyfician,  and  which  are  neceflary  to  be  known  by 
them  both.  Hence  it  appears,  that  there  is  a  greater  quantity  of  Oil  in  the  Milk 
than  in  any  other  Humour  of  the  human  Body,  tho*  at  the  fame  time  it  more 
eafily  recedes  from  the  watery  partin  this,  than  in  the  other  Humours:  That 
Milk  therefore  contains  a  little  Salt,  not  well  work’d  together,  and  united  with 
the  Oil,  for  which  reafon  it  differs  greatly  from  a  Soap  confiding  of  an  Oil  and 
Salt  combin’d  together  ;  and  that  Oil,  confequently,  is  very  fiowly  divided  and 
intimately  mix’d  with  the  other  Humours,  which  makes  it  feparate  fo  often,  and 
fo  eafily  in  the  Body,  and  collect  itfelf  in  the  adipofe  and  medullary  Cells  ap¬ 
pointed  for  its  reception,  in  which,  however,  it  may  be  diffolved  again  by  Heat 
and  Motion,  and  fo  return  into  the  Veins,  mix  with  the  acrid  faline  Particles, 
and  by  this  means,  at  lafh  pafs  out  of  the  Body,  in  form  of  a  fetid,  greafy, 
yellow  Sweat,  or  a  high-coloured,  putrid,  and  very  acrid  Urine.  But  here 
we  learn,  likewife,  that  this  Oil  in  vegetable  Milk,  retains  a  good  while  in  the 
Body  an  acefcenc  difpofition,  and  may  fometimes  be  converted  into  an  Acid  ■, 
and  that  all  acefcent  milky  Aliments  from  Animals,  or  Vegetables,  enjoy  their 
proper  Nature  for  fome  hours  there,  and  operate  by  it.  But  if  the  vital  Powers, 
a  great  degree  of  Heat,  the  abfence  ofan  Acid,  and  a  putrid  Bate  of  the  Air 
aft  upon  this  Cream,  or  Milk,  then  the  Cream  lofing  its  acefcent  Nature,  may 
grow  bitter,  rancid,  and  alcalious,  as  was  obferved  before  in  Tartar.  We  muff 
not,  therefore,  without  a  great  deal  of  caution,  pretend  to  pronounce  con¬ 
cerning 
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cerning  the  animal  Humours ;  for  the  Milk  lodg’d  in  the  Breads  of  a  Woman  in 
a  Fever,  may  acquire  fuch  an  acrid  rancidity,  and  produce  furprizing  diforders 
as  daily  Obfervation  fufficiently  evinces.  And  why  mayn’t  the  fame  thing  hap¬ 
pen  to  the  Milk,  whild  it  circulates  mix’d  with  the  Blood  ?  The  Oil  of  Milk 
then  may  grow  acid,  bitter,  rancid,  and  at  lad  putrid  ;  its  cheefy  part  is  dif- 
pofed  to  become  rancid,  putrid,  very  acrid,  and  alcalefcent;  whild  icswheyey 
part  grows  acid  chiefly,  and  feldom  undergoes  any  other  alteration. 

PROCESS  C. 

Urine ,  by  being  digejled ,  grows  alcalious ,  and  is  altered  in  its  Colour , 

Smelly  Tafte^  and  Towers . 

A  P  P  A  R  A  T  U  S. 

IF  fuch  Urine,  as  is  defcribed  in  Procefs  92,  dands  in  an  Air  33  degrees 
warm,  in  glafs,  wooden,  earthen,  or  metal  open  Veflfels,  it  in  a  little  time 
begins  to  grow  drong,  and  putrid,  to  have  its  Colour  changed  from  a  citron 
to  a  dark  brown,  to  depofite  thick  Faces,  and  thus  in  a  few  days  to  acquire 
an  alcaline,  lixivious  difpofition,  and  in  the  mean  time  to  fix  an  alcalious 
Crud  on  the  whole  furface  of  the  Vefiel.  And  in  proportion,  as  the  Heat  of 
the  Air  increafes,  the  more  confiderable  and  fpeedy  is  this  Alteration,  fo  that 
in  the  hotted  Summer  weather,  thefe  Phenomena  appear  mod  remarkable.  In 
order  now  to  difcover  how  far  this  mutability  v-:ould  reach,  I  took  fome  very 
freffi  Urine,  fill’d  a  Bottle  with  it,  cork’d  it  up,  and  fet  it  by  in  this  condi¬ 
tion  in  a  place  of  a  middle  temperature,  and  after  three  months  I  found  the 
Urine  was  fpontaneoufiy  chang’d  in  the  manner  jud  mention9d.  This  alteration 
now  confids  principally  in  the  following  circumdances.  In  the  fird  place,  the 
freffi  Urine  of  a  healthy  Perfon  isofa  citron  Colour  ;  the  digeded  is  of  a  deep 
brown  inclining  to  black,  the  former  changing  gradually  every  day,  till  by 
fucceffive  degrees,  it  has  acquired  this  dark  one,  fo  that  it  grows  proportionably 
deeper,  as  the  Urine  becomes  more  putrid.  And  this  the  Phyficians  oblerve  in 
the  Urine  in  Fevers,  and  hence  from  the  Colour  of  it  fafely  conclude  concern¬ 
ing  the  condition  of  the  Humours.  But  then  again,  freffi  Urine  has  a  difagree- 
able  Smell,  but  not  an  alcaline  one-,  digeded,  fends  forth  an  evident  fetid,  vo¬ 
latile,  alcaline  one,  very  different  from  the  former.  The  Tade  too  of  freffi 
Urine  is  bitter,  and  fait;  that  of  digeded,  putrid,  acrid,  alcaline,  and  per- 
fe<5Uy  lixivious.  Nor  does  freffi  Urine  by  any  mark  difcover  the  prefence  of 
any  Alcali  in  it ;  but  digeded,  as  you  here  fee,  caufes  an  Ebullition  and  Effer¬ 
vescence  with  every  Acid  that  is  mix’d  with  it,  and  by  every  quality  makes 
appear  a  true  alcaline  Nature.  Andladly,  freffi  Urine  has  not  a  deterging  fa- 
ponacious  quality  ;  but  that  which  is  digeded  and  putrified,  is  ufed  by  the  Fullers 
and  Dyers  as  the  ffiarped  Lye  they  can  get  to  fcour  their  Wool,  Silk,  and  other 
Bodies;  but  this  Power  belongs  properly  to  fix’d  Alcali’s.  As  I  have  certain¬ 
ly  found  now,  that  this  happens  in  a  final  1  degree  of  Heat,  and  in  a  clofe  Vef¬ 
iel,  and  every  Body  may  be  fatisfied  of  the  fame  without  any  trouble,  it’s  idle 
to  deny  Urine  to  have  fuch  a  difpofition,  as  fome  Perfons  veried  in  the  Chemical 
Art  have  done. 
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USE. 

A  Watery  Fluid  then,  containing  thofe  Salts  and  Oils  which  are  theneareft  to 
a  ftate  of  Putrefaction,  is  feparated  by  the  urinary  paffages,  and  fo  dif- 
charged  out  of  the  Body  •,  for  we  do  not  find  any  other  Humour,  which  is  altered 
fo  foon,  and  with  fucha  digeftion,  nay  even  in  a  clofe  Veffel.  The  Urine  there¬ 
fore  which  isdefigned  for  excretion,  purges  the  Blood  from  thofe  putrid  Parti¬ 
cles,  which  would  otherwife  prove  injurious.  If  it  happens  therefore  to  be  re¬ 
tain’d  in  the  Body  by  any  Dileafe,  it  brings  on  fatal  confequences,  being  by  the 
heat  of  the  Body  foon  render’d  more  acrid,  and  hence  in  a  fhort  time  growing 
intolerable  to  the  very  fine  Veffels,  and  caufing  a  deftrucftive  folution  of  the 
Humours.  As  Urine  now  acquires  thefe  new  qualities  fo  eafily,  fo  foon,  in  a 
moderate  degree  of  Heat,  and  in  a  clofe  Veffel,  hence  we  learn,  that  the  human 
Nature  does  not  generate  Vinegars,  or  inflammable  Spirits  from  the  Subftances 
received  into  the  Body,  and  confequently  does  not  aft  by  Fermentation,  but 
caufes  the  fame  alterations  that  Putrefaction  does,  and  therefore  in  its  effeft, 
comes  neareft  to  that.  See  Procefs  88.  For  if  the  foie  ftagnation  of  Urine 
changes  it  in  this  manner,  how  very  prone  is  it  to  Putrefaction?  How  neceffary, 
therefore,  are  Water,  Acids,  acefcent  Subftances,  and  Saline  ones,  to  thofe 
Perfons  who  live  in  hot  Climates,  or  are  daily  exercifed  with  hard  Labour  ? 
For  by  Meats,  Drinks,  and  Sauces,  of  this  kind,  too  great  a  difpofition  Co  Pu¬ 
trefaction  is  prevented.  Hence  too  arifes  a  daily  necefiity  of  a  fupply  of  a 
foft,  acefcent,  new  Chyle,  to  fheath  and  foften  the  acrimonious  Particles  pro¬ 
duced  in  the  Blood.  But  it  is  farther  evident,  that  the  beneficial  qualities  of  this 
new  Chyle,  do  not  remain  for  the  fpace  of  four  and  twenty  hours,  and  confequent¬ 
ly  that  a  frefh  recruit  from  the  fame  kind  of  Bodies  becomes  neceffary  within  that 
time:  In  the  moft  burning  Fevers,  therefore,  there  is  the  greateft  neceflity 
of  acidifh,  watery,  foft  Aliments,  as  like  as  poflible  to  the  Chyle,  too  great  ab- 
ftinence  in  thefe  cafes  being  highly  prejudicial.  Hence  Ptifans  made  of  Barley, 
and  mix’d  with  Oxymel ,  are  of  fuch  excellent  fervice  here,  as  Hippocrates  wifely 
inculcates  in  that  incomparable  Book  De  Viftu  Acutorum.  But  the  Pnyfician, 
likewife,  in  examining  the  Urine  ofhis  Patients,  may  be  greatly  aflifted  by  thefe 
Experiments,  as  by  thefe  he  will  be  able  to  difcover  the  alterations  of  the  Oil, 
and  the  Salt.  Hence  too  he  underftands  that  a  true  Scone  may  be  generated 
from  the  Urine  of  the  moft  healthy  Perfon,  only  by  its  ftanding  quiet,  even 
whilft  it  putrifies,  and  grows  alcalious ;  and  confequently,  that  neither  Atte¬ 
nuation,  an  Alcali,  or  Putrefaction,  will  prevent  the  breeding  of  a  Stone, 
fince  this  will  be  form’d  even  in  putrified  Urine,  and  will  not  afterwards  be  dif- 
folved  in  it.  Hence,  therefore,  as  Tartar  is  generated  from  the  beft  Wine,  fo 
a  Stone  is  produc’d  from  Urine  thoroughly  concocted  by  the  vital  Powers, 
without  a  future  refolution.  In  vain  therefore  fhall  we  drink  volatile  alcaline 
Salts  to  prevent  the  Stone.  I  fill’d  once  a  very  clean  glafs  Bottle  with  the 
Urine  of  an  healthy  Perfon,  and  ftopt  it,  and  fetit  by.  When  the  Urine  was  pu¬ 
trified,  I  poured  it  out,  in  order  to  diftill  it,  and  was  fhock’d  to  fee  how  the 
infide  of  the  Bottle  was  covered  with  a  ftony  Cruft:  Without  wafhing  this 
off,  I  put  in  fome  morefrefli  Urine,  and  after  it  had  flood  a  pretty  while,  pour¬ 
ed  it  out  as  before,  and  when  this  had  been  repeated  fome  number  of  times, 
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the  internal  furfacewas  perfectly  incruftated  over  with  a  calculous  Matter.  How 
pernicious  to  the  human  Body  is  the  generation  oF  fuch  a  Matter  ?  Butjftill  it  is  ne- 
cefiary.  Perhaps  Tome  Perfons  now  may  be  ready  to  fay,  why  then  don’t  the  hu¬ 
man  Body  itfelfputrify  by  its  vital  Heat  and  Motion,  fince  it  renders  the  founded 
Humours  putrid  in  fo  fhort  a  fpace  of  time,  and  dead  Bodies,  by  being  ex- 
pofed  in  the  open  Air  to  a  Heat  of  80  degrees,  diffolve  with  Putrefaction  in  a 
few  hours,  and  becoming  volatile  are  diflipated  into  the  Air,  their  Bones  on¬ 
ly  being  left  behind  ?  Why  to  this  the  prudent  Chemift  will  anfwer,  that  fuch 
a  Putrefaction,  which  would  otherwife  certainly  happen,  is  prevented  by  the 
Air,  and  thofe  forts  of  Drink,  Food,  Sauces,  and  occafionally  Medicines  too, 
that  refill  fuch  a  kind  of  Corruption  ;  for  otherwife,  in  burning  Fevers  the 
whole  Frame  would  foon  be  diffolved  by  Putrefaction. 

PROCESS  CI. 

Urine  digefted  and  then  diftill’d ,  yields  alcaline  Spirits ,  a  very  fetid  Oil ,  a 
volatile ,  ale aline ,  oily  Salt ,  ‘Phofphorus ,  and  Sea- Salt. 

APPARATUS. 

IF  Urine  digefted  according  to  the  preceding  Procefs,  is  diftilled  in  a  glafs 
Cucurbit  with  a  gentle  Fire,  there  firft  rifes  a  Liquor  that  difeovers  itfelf 
by  Stria  running  down  like  thofe  of  Spirits.  When  this  is  drawn  off,  and  you 
fix  on  a  frefh  Receiver,  and  make  your  Fire  a  little  ftronger,  there  follow  dewy 
drops  like  thofe  of  Water,  which  will  continue  to  be  feparated  till  the  remain¬ 
ing  Matter  becomes  almoft  dry.  This,  however,  if  it  is  urg’d  with  a  very  great 
degree  of  Fire,  will  give  out  a  yellow,  and  very  fetid  Oil,  with  which  there  will 
at  the  fame  time  rife  fomewhat  of  a  Salt.  There  will  then  remain  fome  black 
Faces ,  which  by  the  help  of  Water  may  be  refolv’d  into  Sea-Salt,  and  a  fine, 
fix’d,  infipid  Earth.  The  firft  Water  now,  is  fetid,  acrid,  igneous,  perfectly 
alcaline,  and  with  Acids  caufes  a  molt  violent  Effervefcence  :  If  this  isexpofed 
to  a  gentle  Fire,  in  a  tall  Vefiel,  it  will  yield  a  white,  acrid,  folid,  and  perfeCUy 
alcaline  Salt,  and  at  the  bottom  there  will  be  left  a  Water  of  a  very  difagree- 
able  Smell  and  Tafte.  If  the  fecond  Water  is  diftill’d  for  a  good  while  in  a 
tall  Vefiel,  and  with  a  gentle  Heat,  it  will  yield  fomewhat  of  the  former  Spirit. 
When  this  is  accurately  drawn  off,  if  you  diftill  the  remaining  Water  in  a  clean 
Vefiel,  you  will  have  a  Liquor,  which  the  great  Van  Ilelmont,  in  his  Treatife  Be 
Lithiafi ,  extolls  as  the  nobleft  Lithontriptic.  In  this  Operation  there  is  no  appear¬ 
ance  of  a  fix’d  alcaline  Salt,  but  a  true  Sea-Salt,  ifthePerfon  whofe  Urine  you 
thus  examine,  ufed  it  pretty  freely.  In  order  now  to  procure  a  confiderable  quanti¬ 
ty  of  this  volatile  Salt,  I  have  often  proceeded  in  the  following  manner.  I  take  a 
hundred  Pounds  of  the  Urine  of  healthy  Perfons,  and  putting  it  into  a  large, 
low  Vefiel  that  grows  wider  upwards,  boil  it  till  it  is  infpiffated  to  about  the 
thicknefs  of  Honey,  taking  care  that  none  of  the  pinguious  Matter  runs  over, 
and  is  loft.  When  I  have  got  a  good  quantity  of  this,  I  pour  it  into  an  open 
cylindrical  Glafs,  and  fet  it  in  a  warm  place  in  a  Granary  for  fome  months,  that 
this  pinguious  fetid  Matter  may  grow  thoroughly  putrid.  I  then  put  it  into 
an  iron  Pot,  to  which  I  can  lute  on  very  dole  a  large  earthen  Alembic,  and 
Vol.  II.  G  g  to 
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to  the  long  Beak  of  this  I  apply  one  of  the  largeft  Receivers.  This  being 
done,  I  gradually  raife  a  Fire  under  it,  and  there  afcends  an  incredible  quanti¬ 
ty  of  a  white  alcaline  Salt,,  and  then  a  yellow  Oil  which  renders  the  former 
Salt  impure,  and  with  this  another  Salt  fomewhat  more  fixed  than  the  other.  I 
then  urge  the  Reftduum  till  the  Pot  begins  to  grow  red  hot,  and  then  comes  off 
an  Oil,  and  the  laft  Salt.  The  iron  Pot  being  a  little  cool’d,  but  the  fix’d  Mat¬ 
ter  ftill  remaining  very  hot,  I  remove  the  Receiver,  and  keep  all  that  is  come 
off  ftopt  very  clofe  in  glafs  Veffels,  which  may  be  refolved  into  a  Spirit,  Salt,  and 
Oils,  as  before.  If  you  then  mix  the  Caput  Mortuum  that  remains  with  twice 
or  three  times  as  much  Charcoal  and  put  the  Compound  into  fmall  coated 
earthen  Retorts,  difpofed  in  fuch  a  manner  that  the  Mouths  of  them  fhall  lie  un¬ 
der  Water  in  their  Receivers,  then  if  you  urge  it  for  the  fpace  of  fixteen  hours 
with  the  ftrongeft  Fire,  it  will  at  laft  give  out  fome  bluifh  Corpufcles,  which 
fall  to  the  bottom  of  the  Water,  and  lie  collected  under  it.  And  if  you  then  fet 
the  Receiver  upon  the  Fire,  and  make  it  very  hot,  the  Matter  of  the  Phofphorus 
will  not  dilfolve  in  the  hot  Water,  but  will  melt  like  Wax,  and  run  into  one 
Mafs,  which  will  retain  its  Properties  for  twenty  years,  or  longer,  if  it  is  kept 
underWater.  See  Boyle’s  Nodliluc.  Aer.  Adi.  Lipf  1683.  p.  457.  Homberg.  Mem. 
Math.  &  Phyfiq.  1692.  p.  74.  to  80.  Nieuwentyd.  p.  520.  Hoffman  Differt. 
Phyf.  Che?n.  336.  Or  if  you  take  part  of  the  fixed  Matter  that  remains  in  the 
Pot,  and  reduce  it  by  an  open  Fire  to  a  white  Calx ,  and  then  mix  it  with  clean 
Water,  it  will  communicate  a  Salt  to  it,  which  being  feparated  and  collected  to¬ 
gether,  will  give  you  a  true  Sea-Salt,  which  has  remained  fuch,  after  having  un¬ 
dergone  all  the  digeftions  of  the  Body,  fo  long  a  Putrefaction,  and  fuch  a  vi¬ 
olent  Diftillation.  That  it  is  really  now  true  Sea-Salt  appears  by  its  Tafte, 
but  particularly  by  this  property  of  it,  that  if  it  is  mix’d  with  Aqua  Fortis,  it 
will  diffolve  Gold.  Nor  is  there  any  fixed  alcaline  Salt  at  all  found  here,  every 
thing  faline  being  either  volatile,  or  Sea-Salt. 

USE. 

'T'HIS  then  is  the  true  Analyfis  of  Urine  after  it  is  putrified.  It  yields  iqtirely 
■*-  the  fame  things  as  frefh  Urine  diftill’d  does,  but  with  a  lefs  degree  of  Heat, 
and  in  a  different  order.  The  Putrefaction  rendered  the  Salts  more  volatile 
than  Water,  and  from  non-alcaline,  made  them  alcaline.  The  Oils  it  rendered 
more  acrid,  fetid,  and  volatile.  It  generated,  however,  no  inflammable  Spirits, 
nothing  of  a  fixed  or  volatile  Acid,  nor  any  thing  of  a  fix’d  alcaline  Salt.  There 
are  two  Salts  here,  however,  that  differ  in  degree  of  volatility,  the  firft  of  which 
rifes  foon  and  eafily,  and  is  feparated  almofl  pure,  whilft  the  other  comes  off 
later,  and  with  more  difficulty,  fome  of  it  with  a  great,  and  fome  with  the 
greateft  degree  of  Fire,  and  is  mix’d  with  a  good  deal  of  Oil  that  is  not  eafily 
feparated  from  it.  And  indeed,  when  I  have  been  urging  the  Faces  of  Urine, 
prepared  in  the  manner  abovemention’d,  with  the  intenfeft  Fire  in  the  Prepara¬ 
tion  of  Phofphorus,  I  have  been  furprized  to  fee  how  long  the  Salts  wou’d  ftill 
rife,  notwithftandingthey  hadb-en  folong  expofed  already  to  the  violence  of  the 
former  Fire.  But  what  a  thick,  yellow,  fetid  Salt  remain’d  here  fix’d  to  the  Neck 
of  the  Retort?  All  Acids,  then,  are  by  the  vital  Powers  converted  into  a  neu¬ 
tral  Salt.  But  dais  neutral  'Salt  is  chang’d  by  Putrefaction  into  a  true  alcaline 
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one,  and  by  this  means  acquires  the  greateft  degree  of  volatility  we  know  of, 
it  being  more  volatile,  not  only  than  Water,  but  even  Alcohol  itfelf.  This  ren¬ 
ders  vohtile  all  the  Salts  both  of  Animals  and  Vegetables,  but  Sea-Salt,  Sul - 
Gem,  and  Fountain-Salt,  it  is  neither  able  to  volatilize,  nor  turn  into  an  Alcali, 
Some  of  the  greateft  Matters  of  the  Art,  indeed,  even  in  our  days,  have  avert¬ 
ed,  that  an  Acid,  by  an  extreme  Fire,  may  be  forced  out  of  the  Caput  Mor- 
tuum  that  remains  after  the  Diftillation  of  Urine.  And  this  1  have  found  true, 
when  a  confiderable  quantity  of  Sea-Salt,  that  was  taken  in  with  the  Food,  was 
contained  in  thefe  Faeces  ;  for  this,  as  I  mentioned  before,  remaining  unaltered, 
if  it  is  mixed  with  a  good  deal  of  Flarth,  will  by  the  torture  of  the  Fire  exhale 
an  Acid  of  Sea-Salt,  which  has  too  haftily  been  look’d  upon  as  an  Acid  truly 
prepared  from  the  Animal  Humours.  Tho*  this  is  my  Opinion,  I  muft  how¬ 
ever  allow,  that  in  Phofphorus  fpontaneoufty  difiolv’d  in  the  Air,  there  is  an 
Acid  not  very  different  from  Oil  of  Vitriol,  or  burnt  Sulphur.  Homberg ,  Mem . 
de  r Ac.  Roy  des  Sc.  1706.  p.  340.  And  hence  with  Mercury  it  makes  a  kind 
of  compound  Body.  Id.  Mem.  de  Mathem.  &  Phyfic.  1692.  p.  80.  But  whence 
now  comes  this  Acid?  For  my  part,  I  confefs  I  am  ignorant.  Certainly  it  is 
like  none,  either  in  the  Animal,  or  Vegetable  Kingdom.  Was  not  there  Alum 
ufed  in  making  the  Phofphorus  ?  This  is  the  beft  way  of  preparing  it,  and  its 
Oil  is  exceeding  like  that  of  Vitriol.  In  the  mean  time  it  is  certain  from  other 
Experiments,  that  Fowls  kept  up  in  a  Coop,  and  living  only  upon  acefcent 
Meat,  and  Water,  upon  being  burnt  together  with  their  Dung  in  an  open  Fire, 
yielded  Fceces  in  which  there  was  not  the  lead  acid,  or  fix’d  Alcali.  If  the  Spirit 
of  this  Procefs,  which  is  highly  faturated  with  a  volatile  alcaline  Salt,  is  rec¬ 
tified,  it  becomes  exceeding  limpid,  but  by  keeping,  grows  brown,  and  gradu¬ 
ally  depofites  fomething  earthy,  as  it  were,  on  the  fides  and  bottom  of  the  Vef- 
fel.  Is  this  that  volatile  Earth  that  rifes  with  the  firft  Spirit  of  putrified  Urine, 
and  fixes  fuch  a  Cloud  upon  the  Glafs  as  can’t  be  wiped  off,  but  which  fponta- 
neoufly  diffolves  with  the  following  Spirit,  which  is  fcarcely  faline  ;  concerning 
which,  Helmont  talks  fo  much  in  that  noble  Book  De  Lithiafi  ?  You  may  think  of 
this  and  try  it  :  The  thing  is  eafy  enough,  nor  is  it  without  itsule.  Alcali’s  now, 
in  their  Nature,  rather  tend  to  generate  Stones  than  otherwife ;  if  this  fecond  Spi¬ 
rit,  therefore,  which  is  not  alcaline  diffolves  them;  then  in  the  Urine  there  is  con¬ 
tained  both  the  Matter  they  are  form’d  of,  and  its  Solvent.  Sea-Salt,  therefore, 
does  not  produce  Stones  in  the  human  Body,  but  diffolves  them  rather,  and 
prevents  them,  as  by  its  faltnefs  it  prefervesthe  Humours  from  growing  putrid, 
and  alcalefcent.  Hence  Vinegar,  Sea-Salt,  and  Sulphur,  with  a  Vinum  Picatum , 
were  looked  upon  by  Van  Helmont ,  as  the  chief  anti-peftilential  Medicines  of 
Hippocrates  in  that  moft  putrid  of  all  Fevers,  the  Plague.  And  for  this  reafon,  the 
Adepts  cry  out,  that  in  fale  G?  foie  Nature  has  placed  abfolute  Perfection.  When 
a  Stone  is  formed,  however,  from  the  Urine,  it  cannot  be  eafily  refolved,  any 
more  than  thofeftony  concretions  can,  that  are  generated  in  the  Gout. 
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PROCESS  C1I. 

The  Origin  of  Sal-Ammoniac. 
APPARATUS . 

THE  modern  Sal-Ammoniac  is  brought  chiefly  by  the  Merchants  from 
Egypt.  It  is  almoft  pellucid  in  the  middle,  lying  in  long  parallel  Strice, 
being  black  at  bottom,  and  formed  into  pretty  thick  large  Cakes  that  are  plain 
at  top,  and  fpherical  underneath.  It  fcarcely  diffufes  any  Smell,  when  you 
examine  the  pure  middle  part  of  it.  It  has  a  tafte  like  Sea-Salt,  but  much  more 
penetrating.  In  the  open  Air,  ic  fpontaneoufly,  and  foon  diflolves  into  a  very 
limpid  fait  Brine.  A  Salt  fo  exceeding  like  this,  I  have  prepared  myfelf  from 
Soot  ( Procefs  86.  Apparat.  No.  6.  Ufe  No.  6.)  that  it  cou’d  fcarcely  be  diftin- 
guifh’d  from  it.  And  this  they  make  now-a-days  with  infpiflated  Urine,  of 
thofe  Animals  to  chufe  which  drink  but  little,  as  Camels  io  parts,  Sea-Salt  2 
parts,  and  the  beft  wood  Soot  i  part.  Thefe  they  mix  together,  boil  in  Water, 
filter,  dry,  fublime  in  proper  Veflels,  and  then  diffolve  again,  depurate,  and 
coagulate.  Ol.  Worm.  Muf.  p.  20.  Ccefius  de  FoJJilibus.  This  Salt  therefore  is 
produc’d  by  both  thefe  Methods. 

USE. 

THE  Origin,  therefore,  of  Sal- Ammoniac ,  is  pretty  furprifing.  The  anci¬ 
ent  S  al-Cyrenaicus ,  or  Ammoniacus ,  was  produc’d  from  the  Urine  of  Ca¬ 
mels  in  Lybia ,  where  they  principally  make  ufe  of  them,  which  finking  in  large 
quantities  into  the  Sand,  was  dry’d,  and  fublimed  by  the  excefiive  heat  of  it 
into  a  Salt.  Some  of  this  fort  the  famous  Tournefort  gave  Pomet ,  which  was 
very  different  from  the  common  Sal-Ammoniac  of  the  Moderns.  See  Pomet  de 
Drogues ,  and  compare  what  he  fays  with  Pliny ,  XXXI.  7.  and  Diofcorides.  This 
now  fhould  feem  to  be  purely  animal.  But  there  is  another  fort,  faid  to  be 
produced  and  gathered  in  the  hot  Countries  about  the  burning  Mountains, 
which  one  would  think  fhould  be  of  the  fo.oty  kind.  Mem.  de  l' Ac.  Roy.  des  Sc. 
3705.  Hifi.  83.  From  Soot  I  have  made  it  myfelf.  But  that  compound  one, 
mentioned  above,  muft  confift  of  an  animal,  vegetable,  and  foflil  Matter 
compounded  together.  For  Urine  fpontaneoufly  putrifies  into  an  alcaline  Salt, 
this  the  Sea-Salt  overpowers,  fixes,  and  converts  into  Sal' Ammoniac,  and  the 
vegetable  Soot  fupplies  the  fame.  This  Salt,  now,  is  as  furprizing  in  its  Pro¬ 
perties,  as  it  is  in  its  origin.  If  it  is  diffoived  in  Water,  filter’d,  and  infpiflated 
to  a  Pellicle,  it  (hoots  into  Cryftals  that  are  exceeding  fubtil,  like  Down,  and 
as  white  as  Snow.  If  thefe  are  dried,  and  are  carefully  fecured  from  all  moi- 
fture,  upon  being  mixed  with  Water  they  produce  a  greater  degree  of  Cold, 
the  inftantof  Solution,  than  can  be  excited  in  any  other  way  we  are  yet  acquaint¬ 
ed  with.  It  beautifully  preferves  all  animal  Subftances  from  Putrefaflion,  and 
its  Brine  penetrates  into  the  moft  intimate  parts,  and  is  the  noblefl:  aperient, 
attenuant,  refolvent,  ftimulant,  errhine,  fternutatory,  diaphoretic,  fudorific, 
antifeptic,  and  diuretic. 
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PROCESS  CUI. 

Sal-Ammoniac  is  neither  acid ,  nor  alcaline, 
APPARATUS , 

IN  this  clean  Glafs  I  have  fome  very  pure  Sal-Ammoniac ,  difFolved  in  3  times 
its  weight  of  Water,  filter’d  into  a  very  limpid  Brine,  and  then  heated  to 
a  100  degrees.  Into  different  Portions  of  this,  now,  I  pour  fuccefFively  Vine¬ 
gar,  Spirit  of  Nitre,  and  Spirit  of  Sea-Salt,  and  there  does  not,  as  you  obferve, 
appear  the  leaft  fign  of  any  EfFervefcence,  nor  does  the  Liquor  grow  turbid. 
In  th z  Sal- Ammoniac  1  therefore,  in  this  refped,  there  is  no  Alcali.  Upon  pour¬ 
ing  in  Oil  of  Vitriol,  indeed,  there  does  arife  fome  Fume,  and  fome  degree  of  Mo¬ 
tion,  but  this  is  owing  to  another  Property  of  it,  which  will  be  more  conveni¬ 
ently  explain’d  hereafter,  Process  106,  107,  but  more  particularly  143  \  for 
whilft  the  Oil  of  Vitriol  lays  hold  on  the  latent  Alcali  of  the  Salt,  it  renders  the 
acid  Spirit  of  the  Sea-Salt  volatile.  Upon  the  fame  Brine,  in  another  Veffel, 
I  here  pour  a  fix’d  Alcali,.  and  there  is  no  EfFervefcence  excited,  but  there  imme¬ 
diately  arifes  from  it  a  very  penetrating,  volatile,  alcaline  Smell.  This  Salt* 
therefore,  is  of  fuch  a  nature,  as  is  mention’d  in  the  Title  of  this  Procefs. 

US  E. 

IN  this,  therefore,  Sal-Ammoniac  agrees  with  the  Salt  of  our  Humours,  that 
it  caufes  no  EfFervefcence,  either  with  an  Acid,  or  an  Alcali,  tho*  upon  theaf- 
fufionof  a  fix’d  Alcali,  it  prefently  gives  out  its  volatile  alcaline  part,  with  a  ve¬ 
ry  pungent  Smell.  Nor  does  this  Salt  ad  in  the  human  Body,  or  any  where 
elfe  with  an  Acid,  or  alcaline  Vertue,  but  with  the  more  penetrating  one  of 
common  Salt.  That  this  is  the  cafe,  appears  by  all  its  EfFeds,  but  by  this  in 
particular,  that  if  Sal-Ammoniac  is  mixed  either  with  Spirit  of  Nitre,  or  Aqua 
Forth ,  it  will  communicate  to  it  a  power  of  difFolving  Gold,  or  convert  it  into 
Aqua  Regia ,  which  nothing  can  effed  but  Fountain-Salt,  Sal-Gem ,  and  Sea-Salt ; 
In  this  refped,  therefore,  it  is  a  femi-volatile  Sea-Salt. 

PROCESS  CIV. 

Sal-Ammoniac  fublimed  into  Flowers . 

APPARATUS . 

TAKE  fom z  Sal-Ammoniac,  reduce  it  to  Powder,  dry  it,  and  put  a  pound 
of  it  into  a  Cucurbit  made  of  Hejfian  Earth,  and  almoft  of  a  cylindrical 
Figure.  Fix  on  a  very  large  Head,  and  clofe  the  Joints  with  Clay  and  Sand 
work’d  together  in  equal  quantities.  Place  ’em  then  in  a  fand  Furnace  in  fuch 
a  manner,  that  the  Beak  of  the  Alembic  may  decline  a  little  downwards,  that 
if  any  Water  fhould  come  off  firft,  it  may  run  out  of  the  Head  into  a  Bottle 
applied  to  the  Beak,  Let  the  Cucurbit  be  covered  with  Sand*  almoft  to  the 
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lowed  Limb  of  the  Head,  and  let  there  be  raifed  under  it  a  Heat  of  150  de¬ 
grees,  to  be  continued  till  all  the  Moifture  is  diftill’d  into  the  Bottle.  Then 
changing  the  Bottle  gradually  increafe  the  Fire  till  the  Alembic  begins  to  be 
clouded  with  a  very  white  Snow,  and  keep  it  up  in  that  degree,  without 
letting  it  flacken,  for  thefpaceof  eight  or  ten  hours.  Let  all  grow  cold,  remove 
the  Sand,  and  take  out  the  Cucurbit  and  Alembic  very  gently,  left  the  Salt  in 
the  Alembic  fhould  be  ffiaken  out.  Lay  the  Cucurbit  in  a  horizontal  pofidon 
upon  a  Table,  with  a  Knife  take  the  Lute  clean  off,  wipe  off  the  Sand,  Duft, 
and  Lute  from  the  Cucurbit  and  Alembic,  and  then  whilft  they  continue  in  this 
fituation,  very  gently  draw  off  the  Alembic,  and  it  will  be  full  of  a  fine,  light, 
fublimed,  fnowy  Salt,  of  which  too  there  will  be  a  good  deal  upon  the  upper 
rim  of  the  Cucurbit.  All  this  Salt  being  removed,  and  put  into  a  very  dry,  clean, 
hot  Glais,  with  a  wide  Mouth,  you  will  find  about  the  upper  part  of  the 
Cucurbit,  a  white,  thick,  denfe,  compact  Cruft  of  the  fame  Salt,  but  which 
did  not  afcend  into  the  cavity  of  the  Head,  but  flopp’d  and  fix’d  here.  Take 
this  off  with  the  fharp  Edge  of  a  Knife,  and  put  it  into  a  Bottle  as  before.  Then 
very  gently  turn  the  Cucurbit  upfide  down  over  a  clean  Paper,  and  there  will 
fall  out  a  pretty  deal  of  the  firft  white  Flowers,  which  dropped  off  in  moving 
the  Vefiels,  and  which  if  they  are  perfedtly  pure,  may  be  added  to  the  former. 
At  the  bottom  of  the  Cucurbit,  there  will  then  appear  a  few  black,  faline  Faces, 
which  may  be  fhook  out,  but  are  of  no  great  ufe?  yielding  only  a  bitter,  black, 
feculent  Matter.  When  the  firft  part  is  pure  by  itfelf,  it  is  called  the  true  Flowers 
of  Sal- Ammoniac,  the  Aquila  alba  Philofophorum ,  and  the  Aquila  Ganymedem  in 
ccelum  Jovis  rapiens  in  fublime.  The  other  Salt  which  was  at  the  upper  part  of 
the  Cucurbit,  goes  by  the  name  of  fublim’d,  or  rectified  Sal-Ammoniac.  If 
the  Flowers,  or  fublim’d  Salt,  are  diffolved  in  Water,  they  excite  Cold,  as  I 
took  notice  before  of  the  Salt  itfelf.  If  you  diffolve  them,  heat  the  Solution,  and 
mix  Acids  with  it,  there  is  no  Effervefcence  produced,  except  upon  pouring  in 
Oil  of  Vitriol,  as  I  obferved  concerning  the  Salt  ii>  the  preceding  Procefs.  Nor 
does  it  caufe  any  Effervefcence  with  a  fixed  Alcali,  but  immediately  gives  out 
fuch  a  Vapour,  as  is  there  defcribed  likewife.  If  you  repeat  this  Sublimation  of 
Sal-Ammoniac ,  it  gradually  rifes  with  more  and  more  difficulty,  till  it  at  laft  be¬ 
comes  almoft  fixed,  tho’  it  ftill  retains  its  former  qualities. 

USE. 

HE  R  E  then  you  have  a  Salt  of  the  nature  of  Sea-Salt,  but  femi-volatile,  for 
it  is  not  fo  volatile  as  to  rife  with  the  heat  of  boiling  Water,  nor  yet  fo 
fixed  as  Sea-Salt.  When  it  is  thus  putified,  it  lofes  that  clearnefs  which  I  ob¬ 
ferved  appeared  in  fome  meafure  in  the  common  Sal-Ammoniac.  By  Sublima¬ 
tion  it  does  not  acquire  an  alcaline  quality,  in  which  particular  it  differs  from 
Salt  of  Urine  •,  but  it  remains  juft  as  it  was,  only  of  a  more  beautiful  Colour. 
It  has  this  wonderful  property  now,  that  whilft  it  thus  rifes  dry  in  a  clofeVeffel,  it 
carries  up  with  it  almoft  all  foffil,  vegetable,  and  animal  Subllances,  and  by  this 
Sublimation  furprifingly  attenuates  them.  Hence  it  comes  to  be  called  the 
T iftillum  Cberhicorum ,  as  the  fame  attenuation  can  fcarcely  be  accompliffied  by 
any  other  means.  And  if  thefe  are  fublimed  with  Sal-Ammoniac ,  a  confiderable 
number  of  times,  they  at  laft  become  fixed  with  it,  and  thus  often  give  rife 
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to  the  mod  beautiful  Medicines,  as  Paracelfus  found  in  Colcothar,  rendered  very 
pure  by  Water,  and  then  rubb’d  with  Sulphur  and  fublimed  with  this  Salt. 

PROCESS  CV. 

Sal-Ammoniac,  with  Quick-lime,  yields  a  fiery  Spirit  like  that  ofTro • 

cefs  97. 

APPARATUS. 

HpAKEfome  very  dry  Flowers  of  Sal-Ammoniac ,  put 'em  into  a  clean,  hot, 
glafs  Cucurbit,  and  pour  upon  them  an  equal  quantity  ofLime  reduced  to 
Powder  as  expeditioufly  as  poflible,  in  a  dry,  hot,  iron  Mortar,  taking  care 
that  the  Flowers  are  well  cover’d  with  the  Lime.  At  the  fame  time  have  by 
you  a  clean  dry  Alembic,  properly  fitted  for  this  purpofe,  fo  that  the  fine 
exhaling  Corpufcles  may  be  immediately  confined :  For  the  very  moment  that 
thefe  two  Bodies  come  to  touch  one  another,  tho*  they  were  at  reft,  and  ino- 
odorous  before,  there  inftantly  rifes  a  Vapour  from  them,  than  which  perhaps 
there  is  not  a  more  acrid,  or  violent  one  in  nature ;  certainly,  in  both  thefe 
qualities,  it  is  fuperior  to  that  excited  from  Urine  in  the  fame  manner,  Procefs 
97.  Fixing  on  the  Alembic  then,  and  luting  it  clofe,  diftill  this  Mixture  with 
a  gentle  fand  Heat  into  a  Bottle  applied  to  the  Beak  of  the  Alembic,  and  you 
will  by  this  means  have  a  very  fmall  quantity  of  a  Liquor  which  is  the  mod 
volatile,  and  mod  acrid  of  any  we  know  of,  but  which  neverthelefs,  is  not  al- 
caline.  If  you  then  increafe  your  Fire  to  a  confiderable  degree,  the  Sal-Ammo¬ 
niac  will  not  be  fublim’d,  but  by  means  of  the  Lime  the  whole  Mixture  will 
become  fix’d  *,  nay,  if  it  is  then  put  into  a  Crucible,  and  urg’d  with  the  dronged 
Fire,  it  will  not  leave  the  Vefiel,  and  become  volatile  :  But  when  it  comes  to 
be  cold,  if  it  is  broke  in  the  dark  whild  it  continues  dry,  it  will  throw  out  a 
Light  from  it  like  Phofporus.  Du  Hamel ,  Hifi .  de  l* Ac.  Roy  des  Sc.  p.  305, 
306,  307,  3°8* 

2.  Or  take  fome  Quick-lime,  put  it  into  a  large  glafs  Cucurbit  made  a  Jjttle 
warm,  pour  upon  it  a  Brine,  made  with  one  third  as  much  Sal-Ammoniac  dif- 
folved  in  three  times  its  weight  of  Water,  fix  on  an  Alembic  immediately,  lute 
it  on  as  expeditioufly  as  poflible  with  a  thick  Lute  made  of  Linfeed- flower, 
and  apply  a  very  large  Receiver  to  be  luted  with  the  fame,  and  there  will  be  foon 
excited  a  Heat,  and  mod  violent  Ebullition,  by  which  means  there  will  be  dif- 
fufed  an  incoercible  Spirit,  which  wou’d  bur  A  the  VeAels  unlefs  the  Lute  yield¬ 
ed  to  it  a  little,  and  gave  way  ;  for  the  Impetus  of  it  is  fo  great,  that  it  blows, 
as  it  were,  like  a  Wind  through  the  Lute,  and  difperfes  a  Smell  all  around,  and 
at  the  fame  time  a  Liquor  dift ills  into  the  Receiver,  and  in  a  very  fhort  time  is 
colle&ed  there  in  great  quantity.  After  this  fpontaneous  Heat  of  the  Mixture  is 
abated,  let  the  Veffels  be  luted  clofer,  raife  a  little  Fire  under  them,  and  gra¬ 
dually  didill  to  a  drynefs.  Let  the  Spirit  then  thus  produced  be  flopp’d  up 
very  clofe  in  a  Bottle,  and  kept  under  its  proper  Title. 

3.  In  the  bottom  there  will  remain  a  new  and  furprizing  kind  of  Body,  which 
being  dried  with  a  ftrong  Fire,  appears  almoft  of  a  glafly  Nature,  but  gradu¬ 
ally  puffs  up  in  the  Air,  tho’  it  does  not  diffolve  like  Sal-Ammoniac ,  but  is 

a  refolv’d 
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refolv’d  into  Tandy  Grains,  as  has  been  taken  notice  of  by  one  of  the  greateft 
Matters  of  the  Chemical  Art.  See  Du  Hamel ,  in  the  place  juft  cited,  p.  408. 

USE. 

HERE  then  you  have  a  farther  agreement  betwixt  the  proper  Salt  of  the 
human  Body,  and  Sal-Ammoniac  ;  and  here  you  fee  a  Liquor  produc’d  from 
dry  Bodies,  and  from  inodorous  ones  too,  that  affedts  the  Organs  of  Smelling 
more  than  any  thing  elfe.  In  this  Operation  too,  you  obferve  the  generation  of 
Spirits,  which  are  vaftly,  nay  fpontaneoufly  as  it  were,  adlive,  in  the  greateft  de¬ 
gree  of  Cold ;  and  here  you  have  a  Spirit  not  alcaline,  but  vaftly  acrid,  nay 
which  in  its  Acrimony  comes  very  near  to  Fire.  It  muft  be  confefs’d  however, 
that  if  this  Spirit,  as  it  exhales  through  the  Air,  meets  with  a  volatile  Spirit  of 
Nitre,  it  will  with  that  produce  white  Fumes.  This  Procefs,  again,  furnifhes 
you  with  a  new  Species  of  Phofphorus,  and  here  you  fee  a  fixation  in  fome  mea¬ 
sure  of  Sal-Ammoniac. 

process  cvi. 

Sal-Ammoniac,  diftill’d  with  a  fix'd  Alcaliy  yields  alcaline  Spirits,  and  a 

volatile  alcaline  Salt. 

APPARATUS. 

s.  *T»AKE  of  thedrieft  Flowers  of  Sal-Ammoniac  10  ounces,  put  ’em  into  a  glafs 
JL  Retort,  and  pour  upon  them  of  thepureft  dry  Salt  of  Tartar,  reduc’d  to 
a  fine  Powder,  3  ounces :  Shake  ’em  well,  that  they  may  be  thoroughly  mix’d 
together,  upon  which  there  will  rife  a  very  acrid,  alcaline  Vapour,  for  which 
reafon  you  muft  immediately  apply  a  large  clean  Receiver.  Place  the  Retort 
in  a  Sand-Furnace,  and  gradually  raife  the  Fire  to  the  greateft  degree,  and 
there  will  be  fublimed  a  very  white,  pure,  fimple,  volatile,  alcaline  Salt,  which 
being  impatient  of  reft,  will  fly  off  immediately  if  it  is  expofed  to  the  Air, 
and  will  make  its  way  out  of  a  Bottle  through  almoft  every  thing  it  is  ftopt 
with  except  Glafs.  With  all  Acids,  it  caufes  a  moft  violent  Effervefcence,  and 
becomes  combined  with  them  into  a  neutral  Salt  of  a  particular  kind,  accord¬ 
ing  to  the  nature  and  origin  of  the  Acid.  This  Salt,  on  account  of  its  prodi¬ 
gious  fugacity,  can  fcarcely  be  manag’d  or  reftrain’d  ;  nor  is  it  eafy  to  take  it 
out  of  the  Receiver  in  a  folid  form.  At  the  bottom  of  the  Retort  there  will 
remain  a  fix’d  Salt,  which  cannot  be  fublim’d  with  the  greateft  degree  of  Fire. 

2.  Or  to  10  ounces  of  the  Flowers,  add  3  ounces  of  Salt  of  Tartar,  and 
then  pouring  on  9  ounces  of  Water,  fhake  ’em  about,  and  diftill  immediately 
through  various  degrees  of  Heat,  into  a  Receiver  accurately  luted  on  to  the  Re¬ 
tort.  There  will  prefently  then  afeend  a  fine  moift  Vapour,  which  will  be 
quickly  congealed  on  the  concave  furface  of  the  Receiver  into  a  folid  Salt, 
and  will  proceed  in  this  manner  every  moment.  When  the  principal  part  of 
the  Salt  is  thus  come  over,  it  will  then  begin  to  be  diffolved  by  a  Liquor  lefs 
volatile,  and  more  watery  than  the  former  Salt.  Then  remove  the  Receiver, 
and  applying  another,  urge  the  remaining  Salt  with  a  ftronger  Fire,  till  it  be¬ 
comes 
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comes  quite  dry.  This  being  done,  take  the  Liquor,  and  put  it  into  the  for¬ 
mer  Receiver,  and  fhake  it  well  about  till  the  Salt  is  attenuated,  and  almoft  dif- 
folv’d,  and  then  put  ’em  into  a  clean  glafs  Vial,  which  flop  very  clofe  with  a 
glafs  Stopple.  By  this  means  then  you  will  have  a  Salt  at  bottom,  and  a  Liquor 
at  top,  which  is  a  very  fatu rated,  true,  volatile,  alcaline  Spirit.  But  here,  if 
there  happens  to  remain  no  folid  alcaline  Salt  at  bottom,  it  is  a  fign  that  the 
Spirit  is  not  fo  ftrong,  but  is  watery,  and  hence  in  a  great  many  Experiments  it 
will  not  anfwer.  At  the  bottom  of  the  Retort  there  will  be  left  a  fix’d  Salt,  ex¬ 
ceeding  like  the  fix’d  one  in  the  preceding  Procefs. 

USE. 

THE  Sal-Ammoniac ,  as  foon  as  ever  it  comes  in  contact  with  the  fixed  Alcali 
in  this  Operation,  is,  from  the  difpofition  of  its  own  Nature,  and  the  af- 
fiftanceof  the  Fire,  divided  into  two  parts,  which  are  perfectly  diftindt,  though 
both  of  ’em  faline,  one  of  which  conftitutes  a  very  acrid,  alcaline,  igneous, 
volatile  Salt,  which  is  the  pureft  that  can  be  prepar’d  by  Art,  and  at  the  fame 
time  the  molt  fimple,  and  hence  is  fettled  as  the  ftandard  of  volatile  Alcali’s,  to 
which  all  that  are  a-kin  maybe  reduced,  whilft  all  that  differ  from  it  are  diftin- 
guifh’d  by  fome  other  Title.  The  true  volatile  alcaline  Spirit  of  Sal-Ammoniac 
therefore  is  a  Water  containing  in  it  as  much  of  the  pureft  alcaline  Salt 
as  it  is  capable  of  diflolving.  To  this  too,  as  their  Head,  may  be  referr’d 
all  other  volatile  alcaline  Spirits.  No  other  volatile  alcaline  Salts  or  Spirits 
however  are  ever  fo  pure  and  fimple  as  thefe  are,  being  always  render’d  im~ 
pure  by  an  Oil,  on  which  account  they  adt  in  a  very  different  manner.  But  in 
this  property  again,  Sal-Ammoniac  agrees  with  the  Salt  of  Urine  of  Procefs  96; 
for  that  Salt  and  Spirit  caufe  a  fudden  and  violent  effervefcence  with  all  Acids. 
If  a  Veffel,  in  which  there  is  contained  this  Salt  or  Spirit,  is  left  open,  and 
there  is  another  fet  by  it  full  of  ftrong  acid  Spirit  of  Nitre,  there  is  presently 
excited  in  the  Air  a  pretty  confiderable  effervefcence,  arifing  from  the  concur¬ 
rence  of  the  volatile  Alcali,  and  Acid,  as  they  exhale  from  theVefiels.  If  this 
Salt  is  applied  to  the  Skin,  and  fo  covered  with  a  Pitch-Plaifter  that  it  can’t 
fly  off,  as  foon  as  ever  it  comes  to  be  heated,  it  caufes  an  intolerable  pain,  and 
produces  the  higheft  inflammation,  with  a  black  Gangrene  in  the  part,  fo  that 
no  poifon  adts  with  more  violence.  Do  thofe  Phyficians  therefore  behave  al¬ 
together  prudently,  who  order  this  Salt  or  Spirit  to  be  fmell’d  to  very  freely, 
by  which  means  they  become  applied  to  the  olfadtory  Nerves,  the  Membrana 
Pituitaria  of  the  Nofe,  and  the  exceeding  tender  Veficles  of  the  Lungs  ?  Cer¬ 
tainly  a  topical  inflammation  and  corrofion  feem  in  fuch  cafes  much  to  be  feared.. 
Both  this  Salt,  now,  and  Spirit  become  ftill  more  acrid  and  fiery,  if  they  are  fub- 
lim’d  again  from  a  frelh,  pure,  dry  Alcali. 
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PROCESS  CVJI. 

An  Examination  of  the  fix'd  Salt  that  remaim  in  the  preceding  Procefi. 

A  P  P  A  R  A  T  U  S. 

UPON  the  Salt,  remaining  at  the  bottom  of  the  Retort  in  the  preceding 
Procefs,  pour  as  much  very  clean  hot  Rain-water  as  is  fufficient  to  dif- 
folve  it  intirely,  and  then  filter  the  Liquor  till  it  becomes  exceeding  limpid. 
Infpiffate  this,  and  reduce  it  to  Cryftals,  till  you  have  almoft  confum’d  the 
whole  in  this  manner.  By  this  means  then  you  will  have  a  Salt,  which,  by  its 
Tafte,  cubical  Cryftals,  and  difiolving  Power,  almoft  refembles  Sea-Salt.  Put 
this  into  a  Crucible,  cover  it  with  a  Tile,  and  let  it  decrepitate  and  calcine  for 
fome  time,  and  then  difiblveand  coagulate,  and  you  will  have  a  very  pure  Salt. 
This  being  taken  in  intermittents  to  the  quantity  of  a  drachm,  about  2  hours 
before  the  Fit  is  expe&ed,  often  prevents  the  return,  if  the  Body  is  well 
warm’d  at  theafame  time.  Hence  it  has  obtained  the  name  of  the  Sal  Fcbrifugus 
Sylvianus. 

USE. 

THIS  then  is  the  other  fix’d  faline  part  of  the  preceding  Procefs,  arifing 
from  the  mixture  of  a  fixed  Alcali  with  Sal-Ammoniac  expofed  to  the 
adtion  of  the  Fire.  This  Salt  now  is  neither  alcaline  nor  acid,  but  a  compound 
neutral  one,  nor  yet  is  it  an  ammoniacal,  but  a  fixed  one.  In  order  then  tb 
account  for  this,  we  muft  confider,  that  the  Sal- Ammoniac  was  produc’d  from  a 
volatile  Alcali  of  Urine,  a  volatile  vegetable  one  of  Soot,  and  an  acefcent,  or 
acid  Sea-Salt.  The  fix’d  Alcali,  then,  which  is  a  moft  powerful  attrahent  of 
an  Acid,  attracts  into  it  the  Acid  of  the  Sea-Salt,  and  feparates  it  from  the 
volatile  animal  Alcali,  or  that  of  the  Soot.  Hence  the  Acid  of  the  Sea-Salt 
being  combin’d  with  the  fix’d  Alcali,  returns  again  into  a  fix’d  Sea-Salt  ;  and 
the  volatile  Alcali  of  the  Sal-Ammoniac  being  freed  at  the  fame  time  from  its 
fixing  Salt,  becomes  perfectly  volatile,  and  being  collected  together,  appears 
in  form  of  a  pure  Alcali :  And  this  again  being  faturated  with  an  acid  Spirit  of 
Sea-Salt,  produces  a  regenerated  Sal-Ammoniac ,  as  will  be  demonftrated  Pro¬ 
ofs  147. 

PROCESS  CVIII. 

F’he  befi  r volatile  alcaline  Salt ,  or  the  purefi  alcaline  Spirit ,  and  the  befi 

Spirit  of  Vinegary  produce  a  fait  Spirit. 

A  P  P  A  RA  T  U  S. 

TT  PON  the  pureft  alcaline  Salt,  or  Spirit,  put  into  a  clean  large  glars  VefTel, 
^  pcur  a  1  ■  tele  of  the  ftrongeft  pureft  Spirit  of  Vinegar,  fhake  ’em,  and  mix 
’em  well  together,  and  proceed  in  this  manner,  ’till  it  will  caufe  no  farther  efter- 

vcfcence. 
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vefeence.  Heat  the  Mixture,  and  add  a  little  more  Salt  or  Spirit,  and  if  there 
is  then  no  appearance  of  an  ebullition,  it  is  a  fign  that  the  faturation  is  com- 
pleat.  By  this  means,  if  you  proceed  in  a  proper  manner,  you  will  have  a 
1'alt  Liquor,  compounded  of  a  volatile  Alcali  and  Acid,  which  will  not  be 
eafily  reduc’d  to  a  folid  Salt,  and  is  a  moft  penetrating  Medicine. 

USE. 

THIS  Liquor  is  not  only  the  moft  penetrating  of  any  that  are  ufed  in  the 
human  Body,  but  it  exercifes  its  Office  without  any  corrofion,  and  by  its 
faline,  antifeptic  quality,  admirably  refills  the  Putrefadlion  of  the  Humours. 
And  hence  perhaps,  as  an  aperient,  attenuant,  diaphoretic,  diuretic,  and  fudo- 
rific,  it  is  fcarcely  exceeded  by  any.  Externally  applied,  by  way  of  Fomen- 
tation,  it  proves  an  excellent  difcutient  and  refolvent.  But  above  all,  it  is  re¬ 
markably  ufeful  in  Difeafes  of  the  Eyes,  when  there  is  any  thing  opake,  either 
in  the  Cornea  or  aqueous  Humour,  if  it  is  properly  applied  by  way  of  Fomen¬ 
tation.  Of  all  compound  neutral  Salts,  now,  perhaps  this  is  the  moft  fubtil, 
which,  without  any  great  impropriety,  may  be  call’d  an  ammoniacal  one. 

PROCESS  CIX. 

The  White  of  a  new-laid  Egg  is  neither  acid  nor  ale  aline,  nor  contains 

any  fermented  Spirits. 

APPARATUS. 

SOME  Whites  of  new-laid  Eggs,  well  clear’d  from  their  Shells,  Membranes, 
and  Yolks,  I  have  here  in  thefe  clean  glafs  Veffels.  Into  every  one  of  thefe 
I  pour  different  Acids,  and  fhake  and  mix  them  together,  and  yet  there  does 
not  in  any  of  them  appear  the  leaft  fign  of  an  effervefcence:  Thefe  there¬ 
fore  for  a  while  I  fet  by.  In  thefe  other  two  Veffels  I  have  two  portions  of  the  fame 
Whites,  with  one  of  which  I  now  intimately  mix  a  fix’d  Alcali,  with  the  other,  a 
volatile  one  ;  and  you  fee  they  continue  perfectly  at  reft,  without  difeovering 
any  fign  of  Ebullition.  But  pleafe  to  attend  carefully  now  to  the  following  Ex¬ 
periment,  which  is  pretty  furprizing.  In  this  tall  cylindrical  Veftel  there  is  half 
an  ounce  of  the  Whites,  and  2  drachms  of  Spirit  of  Nitre  ;  in  this  other,  half 
an  ounce  of  the  Whites  likewife,  and  4  drachms  and  a  half  of  Oil  of  Tartar  per 
Beliquium  •,  both  of  them  heated  to  92  degrees.  The  Whites  now  with  the  Al¬ 
cali,  I  throw  at  once  into  thole  with  the  Acid,  and  you  fee  what  a  furious  Ebul¬ 
lition  is  excited,  and  how  prodigioufly  they  rarefy,  fo  as  to  run  out  of  the  Veftel 
though  it  is  ten  times  as  big  as  wou’d  contain  them,  their  Colour,  in  the  mean 
time,  being  fcarcely  alter’d.  But  now  the  Effervefcence  is  over,  how  foon  do 
they  contract  themfelves  again  into  the  fame  fpace  they  took  up  before?  But 
again,  if  the  frefh  Whites  of  Eggs  are  put  into  a  Cucurbit,  and  diftill’d  with 
a  heat  of  100  degrees,  an  infipid  Water  comes  off,  which  contains  nothing 
at  all  of  Spirits.  And  laftly,  it  thefe  Whites  are  applied  to  the  Eye,  or  the 
bare  Nerves,  they  don’t  excite  the  leaft  degree  of  Pa  n  ;  held  to  the  Nofe, 
they  fcarcely  affedt  the  Smell  j  applied  to  the  Tongue,  they  tafte  as  infipid,  and 
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inert  as  any  thing  can  do ;  and  to  the  touch  they  feel  vifcid,  and  mucous,  by 
no  means  with  any  indication  of  penetrability. 

USE. 

HENCE  therefore  it  is  evident,  that  in  the  frefh  White  of  an  Egg,  there  is 
contained  neither  an  Alcali,  nor  an  acid,  nor  yet  thefe  two  combin’d  toge¬ 
ther  :  But  it  is  a  thick,  vifcid  Liquid,  quite  inert,  and  perfectly  infipid.  It  has 
appear’d  however  by  obfervation,  that  from  this  truly  animal  Liquid,  within  the 
fpace  of  one  and  twenty  days,  and  in  a  heat  of  93  degrees,  a  Chicken  has  grown 
under  the  Hen  from  a  Corpufcle,  fcarce  weighing  the  hundredth  part  of  a  grain, 
to  the  perfedt  Body  of  an  Animal  that  weigh’d  more  than  an  ounce.  Here 
therefore  we  fee  a  Liquid,  diftindt  from  every  other,  out  of  which,  by  proper 
caufes,  may  be  produc’d  Fibres,  Membranes,  Vefiels,  Vifcera ,  Mufcles,  Bones, 
Cartilages,  all  the  parts,  both  tendinous,  and  ligamentous,  the  Beak,  Claws, 
and  Feathers,  and  all  the  Humours  too  contain’d  in  all  thefe  parts.  And  yet 
in  this  Liquid  we  find  a  foftnefs  and  inadlivity,  without  the  leaft  appearance  of 
any  thing  acid,  alcaline,  or  fpirituous,  or  any  difpofition  to  an  Effervefcence,  Nay 
if  there  fhou’d  happen  any  Effervefcence  there,  the  Egg  certainly  wou’d  prefently 
burft  afunder.  The  whole  fubftance  therefore  confifts  of  fuch  a  Matter  as  has  been 
defcrib’d,  and  demonftrates  to  us,  from  how  tenacious  and  inadtive  a  Mafs  may  be 
form’d  all  the  parts  of  the  Chicken,  both  folid  and  fluid.  And  yet  this  very  fub¬ 
ftance,  by  a  fomewhat  greater  degree  of  heat,  is  render’d  abfolutely  unfit  for  the  pro- 
dudtionof  a  Chicken,  itfcarcely  bearing  100  degrees  to  any  good  purpofe,  whilll  at 
the  fame  time  a  little  lefs  proves  equally  prejudicial,  fewer  than  80  degrees  not  being 
fufficient.  By  a  Heat  however,  about  the  middle,  betwixt  80  degrees  and  100,  there 
is  fuch  a  wonderful  attenuation  of  this  tenacious,  vifcid  Matter,  that  the  greateft 
part  of  it  will  exhale  through  the  two  Membranes,  and  the  Shell,  hardly  any  thing 
remaining  but  the  Yolk,  Treads,  and  Sacculus  Colliquamenti ;  for  the  Yolk  which 
is  the  Placenta  of  the  Chicken  is  not  confum’d  in  its  nourifhment.  In  the  mean 
time,  however,  the  ingenious  Malpighi  has  demonftrated,  that  this  White  is  not 
a  Liquid  every  were  equally  fluid,  as  the  Serum  of  the  Blood  is  which  circulates 
through  the  vital  Vefiels,  but  that  this  is  a  compound  fabrick,  confiding  of  a 
great  many  membranous  Bags  that  are  diftindt  and  fill’d  with  their  proper 
Liquor,  almoft  in  the  fame  manner  as  we  fee  in  the  vitreous  Humour  of  the 
Eye.  And  hence  feem  to  arife  thofe  Waves,  as  it  were,  concentric  to  the  Sac¬ 
culus  Colliquamenti ,  by  which  the  nutritious  Juice  being  gradually  attenuated,  is 
at  laft  ftrain’d  into  the  Amnion  of  the  Chicken. 

PROCESS  CX. 

The  frejh  White  of  an  Egg ,  with  the  Heat  of  boiling  Water ,  hardens  into 

a  folid  Mafs. 

APPARATUS. 

i.  T  F  an  Egg  is  expos’d  to  a  continual  Heat  of  80  degrees,  the  White  foon 
■**  lofes  its  tenacity  and  thicknefs,  and  becomes  fo  fubtil  as  toperfpire  thro’ 

the 
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the  great  end,  where  the  Membranes  being  feparated  from  the  Shell,  are  de- 
prefs’d  towards  the  Yolk  from  a  Urge  cavity.  The  other  part  of  the  White  at 
the  fame  time  will  be  diflblved,  grow  thin,  and  ichorous,  nor  will  afterwards 
harden  with  the  Heat  of  boiling  Water,  but  becomes  fetid,  putrid,  and  very- 
acrid,  and  deftroys  the  vital  Stamina  of  the  Chicken. 

2.  The  frefh  White  of  an  Egg,  being  thrown  into  Water  160  degrees  hot, 
lofes  its  pellucidity,  grows  white  and  opake,  and  becomes  concreted  into  one 
thick,  fciffile  Mafs.  Or  if  into  Water  boiling  in  a  glafs  Urinal,  you  drop  a 
little  White,  it  will  be  coagulated  in  a  furprizing  manner,  even  during  the  mo¬ 
tion  of  the  boiling  Fluid,  though  it  is  driven  about  by  ic  on  every  fide.  Or 
laftly,  if  you  put  a  whole  Egg  into  Water  as  hot,  it  will  be  harden’d  in  the 
fame  manner.  Hence  therefore  it  appears,  that  this  coagulation  does  not  arife 
from  any  lofs  of  the  Liquid  of  the  White,  diffipated  by  this  Heat,  but  from 
the  true  adtion  of  the  Fire  applied  in  fuch  a  degree ;  for  it  happens  in  the  mid¬ 
dle  of  the  Water.  Nay  if  you  put  the  White  into  a  good  deal  of  cold  Water, 
it  will  harden,  and  feparate  itfelf  from  the  Water,  when  it  is  towards  boiling. 

3.  If  an  Egg  is  boil’d  till  it  is  very  hard,  and  you  then  accurately  feparate 
the  White  from  the  Membranes,  Treads,  Yolk,  and  Sacculus  Colliquamenti ,  and 
lay  it  in  a  glaz’d  Bafon,  it  begins  gradually  to  fweat,  as  it  were,  and  be  refolv’d 
into  a  fubtil  Liquid,  which  appears  of  a  watery  nature,  but  is  a  moft  penetrat¬ 
ing  folvent,  infinuating  itfelf  into  the  Body  of  Myrrh  and  other  Subftances 
that  are  diffolved  with  difficulty,  and  effe&ing  a  moft  beautiful  folution. 

USE. 

73  Y  this  Experiment  then  we  learn  how  that  Matter  is  difpos’d  with  regard 
to  Heat,  out  of  which  all  the  animal  parts  without  exception  may  be  form’d 
in  a  fhort  fpace  of  time.  We  fee  here  that  a  certain  degree  of  Heat  diflblves  it, 
that  a  greater  coagulates  it,  and  that  a  lefs  again  refolves  it,  when  it  is  coagulated. 
All  thefe  things  therefore  are  owing  to  determin’d  degrees  of  Heat,  without  a 
proper  regard  to  which  nothing  can  be  alferted  that  will  always  here  hold  true. 
Nay  and  it  will  appear  ftill  farther  in  Procefs  1 12,  that  a  Heat  exceeding  224  de¬ 
grees  will  attenuate  and  diffolve  the  Coagulum  caufed  by  212.  Hence  there¬ 
fore  let  us  be  warn’d  to  pronounce  more  cautioufly  concerning  the  diffolving  or 
coagulating  power  of  Fire  with  regard  to  plaftic,  nutritious  Humours,  or 
what  degrees  of  Heat  will  attenuate,  putrefy,  infpifiate,  or  refolve  them  into 
their  parts. 

process  cxi. 

An  Examination  of  the  White  of  an  Egg  with  Alcohol. 

APPARATUS. 

IN  this  clear  glafs  Veflel  I  have  the  White  of  an  Egg,  upon  which  I  pour 
fome  of  the  pureft  Alcohol  of  Wine  in  fuch  a  manner  that  it  runs  very 
gently  down  the  lides  upon  the  White  *,  and  this  I  do  very  carefully  for  this 
reafon,  that  you  may  evidently  perceive  that  every  part  of  the  furface  becomes 

coagulated 
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coagulated,  as  the  Alcohol  comes  at  it,  whilft  the  lower  part  ftill  continues  li¬ 
quid,  and  pellucid.  As  I  fhake  them  now  gently  together,  the  Coagnlum  ftill 
fpreads  with  the  Alcohol,  and  now  I  have,  by  fhaking  them  thoroughly,  mix’d 
them  well  together,  the  white  you  obferve  is  intirely  coagulated.  If  the  Alcohol 
is  heated  before  you  make  the  Experiment,  the  coagulation  is  effected  in  a 
greater  degree,  as  it  is,  too,  the  fwifter  you  endeavour  to  mix  them  together ;  for 
the  Heat  and  Motion  here  increafe  the  Coagulum. 

USE. 

HENCE  again  it  appears,  that  the  pureft  vegetable  Spirits  coagulate  that 
plaftic  matter  that  is  the  Bafis  of  nutrition  ;  and  certainly  in  that  inftant 
of  time  it  becomes  abfolutely  unfit  to  perform  its  office.  This  admixture,  how¬ 
ever,  of  Alcohol  preferves  the  white  from  Putrefaction.  How  much  then  does 
the  plaftic  Matter  of  Animals  tend  towards  Coagulation?  What  unexpected 
Powers  does  the  too  great  depuration  of  fome  Bodies  produce  in  ’em?  Wine 
will  fuffer  itfelf  to  be  mix’d  with  this  White;  the  Alcohol  produced  from  it 
becomes  coagulated  with  the  coagulated  White  ;  and  yet  Alcohol  diluted  with  a 
pretty  deal  of  Water  will  not  coagulate  it. 

PROCESS  CXII. 

'T’he  frefh  Whites  of  Eggs  refolvd  by  Di filiation. 
APPARATUS. 

i.T  Boil’d  fome  new-laid  Eggs  in  clean  Water  till  they  were  hard,  and  then 
nicely  feparated  the  Whites,  and  chopp’d  ’em  to  pieces  as  clean  as  poflible. 
Thefe  then  I  now  throw  into  a  clean  glafs  Cucurbit,  and  fitting  on  an  Alembic 
apply  a  Receiver.  The  whole  Cucurbit  I  place,  according  to  Art,  in  a  Bath  of 
Water,  and  urge  it  by  fucceftive  degrees,  till  the  Water  in  the  Bath  keeps  con- 
ftantly  boiling.  By  this  means  then  there  does  not  appear  any  Streaks  like  thofe 
of  Spirits,  but  there  comes  off  a  fimple  Water,  difcovering  itfelf  in  dewy  Drops, 
and  that  in  fuch  an  incredible  quantity,  as  to  rife  to  J^ths  of  the  whole  weight. 
I  patiently  continue  this  Diftillation  with  the  heat  of  boilingWater,  till  not  a  drop 
more  of  this  Liquor  will  rife.  This  Water  then,  upon  examination,  difcovers 
no  fign  of  any  Oil,  Salt,  or  Spirits  in  it.  It  is  very  pellucid,  and  infipid,  ex¬ 
cept  that  towards  the  latter  end  it  taftes  a  little  bitterifh,  and  is  almoft  inodo¬ 
rous,  an  Oil  only  at  laft  fmelling  a  little  empyreumatical.  Nor  does  there  appear 
the  leaft  fign  you  fee  of  any  Alcali,  though  I  examine  it  by  proper  Experi¬ 
ments  ;  nor  by  any  Trial  does  it  difcover  an  Acid.  I  have  here  fome  pounds 
of  this  Water.  In  the  bottom  of  the  Cucurbit,  now,  pray  obferve  what  a  ftnall 
matter  there  is  remaining.  The  pieces  you  fee  from  their  former  magnitude 
are  contracted  into  a  very  fmall  Bulk,  and  they  are  of  a  golden  Colour,  efpe- 
cially  in  thofe  parts  which  were  in  contaCt  with  the  Glafs,  but  yet  they  are  pel¬ 
lucid,  like  ftain’d  Glafs.  As  I  take  ’em  out  of  the  Glafs  now  J  find  ’em  very 
light,  hard,  and  perfectly  brittle  fo  that  they  fnap,  and  fly  to  pieces,  having 
a  flight  empyreumatical  £mell,  and  a  bitterifh  Tafte,  occafion’d  by  the  Fire,  but 
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being  by  no  means  either  alcaline,  or  acid.  This  is  the  firft  Analyfts  of 
them. 

2.  With  thefe  pieces  that  are  left  I  fill  a  glafs  Retort  one  third  full,  apply 
a  large  Receiver,  place  the  Retort  in  a  Sand  Furnace,  carefully  lute  the  Joint, 
and  then  diftill  with  fucceflive  degrees  of  Fire  to  the  very  greateft,  call’d  a  fup- 
prefling  one.  By  this  means  then  there  rifes  a  pinguious,  oily  Spirit,  which 
runs  down  in  Streaks  ;  and  at  the  fame  time  a  volatile  Salt  fixes  itfelf  to  the 
Tides  of  the  Receiver,  pretty  confiderable  in  quantity,  with  regard  to  the  dried 
Fragments,  but  little  in  comparifon  of  the  whole  Whites  before  the  Water  was 
drawn  off.  Laft  of  all,  befidesa  light,  gold-colour’d  Oil,  mix’d  with  the  former 
parts,  there  comes  over  a  black,  thick,  pitchy  one.  And  when  this  laft  Oil  is 
forc’d  out  by  the  extreme  torture  of  the  Fire,  then  the  Earth  at  the  bottom  of 
the  Retort,  flill  intimately  united  with  its  ultimate,  exceeding  tenacious  Oil,  ra¬ 
refies,  puffs  up,  and  rifes  to  the  neck  of  the  Retort,  nay,  if  it  happens  to  be 
fill’d  too  full,  enters  into  the  Neck,  and  choaks  it  up,  and  hence  has  fometimes 
caus’d  the  Veffcls  to  burfl  in  a  very  dangerous  manner.  Continue  the  opera¬ 
tion  till  nothing  more  comes  off.  *  The  firft  oily,  pinguious  Spirit,  then,  is 
ftrongly  alcaline,  in  every  character,  as  you  fee  here,  upon  being  mix’d  with 
an  Acid,  it  caufes  a  very  violent  effervefcence.  By  rectification  it  is  refolved  in¬ 
to  a  volatile  alcaline  Salt,  an  Oil,  and  a  pretty  inert,  fetid  Water.  The  Salt  that 
adheres  to  the  Tides,  is  perfectly  alcaline,  very  acrid,  fiery,  oily,  and  volatile  * 
and  the  laft  Oil  is  acrid,  cauftic,  and  remarkably  fetid.  The  Earth  that 
remains  at  the  bottom  of  the  Retort  is  exceeding  black,  fhining,  light,  rare, 
and  brittle,  and  has  a  fetid  Smell  from  the  empyreumatical  Oil  that  is  united 
with  it,  and  a  bitter  Tafte  from  the  fame.  If  this  is  burnt  in  an  open  Fire  it 
produces  a  little  fix’d,  white,  infipid,  inodorous  Earth,  from  which  there  can 
fcarcely  be  procured  any  Salt,  it  yielding  only  an  exceeding  fubtle  Powder. 

USE. 

HENCE  then  it  appears,  that  the  white  of  an  Egg  contains  a  very  great 
proportion  of  Water,  but  that  it  has  nothing  at  all  of  an  Alcali  in  it,  that 
will  rife  even  with  212  degrees  of  Heat.  That  matter,  therefore,  which  by 
a  greater  degree  of  Heat  is  converted  into  a  volatile  Alcali,  is  not  by  this  con¬ 
fiderable  one  difpofed  either  to  be  alcaline  or  volatile.  Hence  therefore  I  in¬ 
fer,  that  there  is  no  volatile  Salt  naturally  contain’d  in  it;  for  in  Chemiftry  we 
call  that  a  volatile  Salt  that  is  more  To  than  Water,  and  is  carried  up  with  a  much 
lefs  degree  of  Fire.  Nor  do  we  difcover  any  Spirit  here  that  rifes  with  this 
Heat  of  boiling  Water  ;  nor  any  Oil  that  fuffers  itfelf  to  be  feparated  by  the 
lame  ;  nay,  nor  is  even  the  Refiiuum ,  after  the  watery  part  is  drawn  off,  fo 
alter’d  by  this  AClion  of  the  Fire  as  to  give  any  indication  of  its  containing 
any  Salt,  and  hence,  the  more  liquid  part  being  expell’d,  it  fpontaneoufiy  ac¬ 
quires  the  appearance  of  a  brittle  Glafs.  By  this  experiment,  therefore,  we  learn, 
that  a  volatile  Salt  may  be  produced  from  the  White  of  an  Egg,  but  does  not 
naturally  exift  in  it  in  that  form  *,  for  after  that  this  Salt  is  become  volatile 
by  its  proper  degree  of  Fire,  and  is  feparated  from  the  other  parts,  it  will  then 
rile  with  60  degrees  of  Heat,  though  it  was  not  to  be  railed  before  by  300: 
That  volatility  therefore  is  not  natural  to  the  Salt  of  the  White,  but  is  com¬ 
municated 
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municated  to  it  by  the  Fire;  which  is  true  of  its  alcaline  quality  likewife.  And 
laftly,  hence  too  we  difcover,  the  tenacious  adhefion  of  the  Oil  to  the  more 
fixed  parts  of  the  White,  whilft  the  Water  is  feparated  from  them  very  eafily  ; 
and  fee  here  again,  that  an  animal  Coal  will  never  part  with  all  its  Oil  in  a  elofe 
VelTel,  this  adhering  fo  obftinately  to  the  terreftrial  Elements,  that  no  Fire, 
except  in  the  open  Air,  can  deftroy  the  union.  Thefe  then,  Gentlemen,  are 
the  notions  we  ought  to  form  concerning  this  Matter  of  the  White  of  an  Egg* 
from  which  all  the  parts  of  the  Animal  are  afterwards  produc’d.  But  how  dif¬ 
ferent  are  thele  from  what  are  generally  laid  down  concerning  the  chemical  Prin¬ 
ciples  extracted  from  the  Matter  of  Animals!  What  idea  now  we  lbou’d  form 
of  the  faline  part,  that  is  pre-exiftent  in  the  White,  before  the  Fire  is  applied 
to  it,  I  confefs  I  am  at  a  lofs,  as  it  difeovers  itfelf  by  no  mark  to  any  of  the 
Senfes.  This  indeed  we  are  certain  of,  that  from  the  exceeding  inert  and  in Hpid 
Mucus  of  the  White,  may  prefently  be  produc’d,  by  the  foie  aCtion  of  the  Fire, 
the  moil  acrid,  igneous,  cauftic  Bodies,  as  well  faline  and  alcaline,  as  oily  ;  but 
then  from  compounding  thefe  together  again,  you  never  will  make  ’em  recover 
their  former  nature,  or  foftnefs.  The  natural  Heat,  therefore,  without  a  pro-* 
grefiive  Putrefaction,  does  not  generate  an  Alcali  in  the  Body. 

PROCESS  CXIII. 

The  frefh  white  of  an  Egg  will  putrify. 

APPARATUS. 

IF  good  Eggs,  or  their  Whites,  are  kept  in  a  Heat  of  70  degrees,  or  more, 
they  begin  in  a  few  days  to  be  attenuated,  grow  fetid,  difiolve,  and  putrify, 
and  at  the  fame  time,  if  the  Eggs  are  whole,  they  begin  to  grow  empty  about 
the  large  end,  and  if  they  are  then  boil’d,  will  not  harden,  but  retain  their  Li¬ 
quid  form.  And  this  change  happens  much  fooner  in  thofe  Eggs  that  are  im¬ 
pregnated,  than  in  thofe  that  are  not ;  for  in  thefe  laft,  the  greateft  part  of  the 
putrid  Moifture  exhales,  fo  that  at  laft  the  whole  Shell  almoft  is  fill’d  only  with 
Wind  or  Air.  If  you  continue  to  keep  the  Eggs  or  Whites  in  the  fame 
degree  of  Heat,  at  laft  all  the  parts  grow  furprizingly  putrid,  andalcalious,  caufe 
an  effervefcence  with  Acids,  and  in  diftillation,  the  firft  part  that  rifes  from  ’em 
is  an  alcaline  Spirit,  and  an  alcaline  Salt,  exaCtly  in  the  fame  manner  as  we  ob- 
ferved  in  putrified  Urine,  Procefs  100.  If  the  White  is  fuffered  to  putrify  in 
the  open  Air,  it  becomes  almoft  totally  volatile,  exhaling  in  proportion  as  the 
putrefaction  advances,  and  at  laft  leaving  nothing  behind  but  a  few  Skins,  all 
the  reft  being  difllpated  into  the  Air.  In  thefe  Experiments  there  is  never  ge¬ 
nerated  the  leaft  Acid. 

USE. 

T  F  a  little  quantity  of  Egg,  putrified  to  fuch  a  degree  as  to  become  of  an 
*■*  alcaline  Nature,  is  taken  into  the  human  Body,  it  produces  very  furprizing 
effeCts  there,  exciting  d.Nau/ea ,  Horror ,  Vomiting,  vaft  Uneafinefs,  a  T)iarrhcea-> 
and  Gripings,  firing  the  Bile,  and  caufing  Heat,  Thirft,  and  a  Fever.  Nay, 
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only  by  its  putrid  exhalation  it  brings  on  a  Horror ,  Naufea ,  and  Giddinefs, 
and  wonderfully  diflolves  our  Humours  like  a  peftilential  Poifon.  This  therefore 
v/e  know  to  be  the  nature  of  that  Matter,  which  is  in  the  next  ftate  to  being 
chang’d  into  all  the  parts  of  an  animal  Body.  Only  Reft,  now,  and  fuch  a  degree 
of  Heat  as  has  been  defcrib’d  produce  all  thefe  qualities  in  that  Matter.  Hence 
therefore  we  learn  its  fpontaneous  alteration  and  corruption.  But  again,  than 
which  nothing  is  more  furprizing,  if  an  impregnated  Egg  is  cherifh’d  in  a  pro¬ 
per  Stove,  with  a  Heat  of  92  degrees,  the  parts  that  are  attenuated  and  alter’d 
by  this  Heat,  it  fpends  for  the  fpace  of  21  days  in  nourifhing,  increafing,  and 
perfe<5ting  a  Chicken,  in  which  however  there  does  not  appear  any  thing  alca- 
lious,  fetid,  or  putrid.  Here  then  the  Phyfician  may  obferve  fome  very  won¬ 
derful  Phenomena  •,  for  by  Reft,  and  fuch  a  degree  of  Heat  as  was  firft  men¬ 
tion’d,  a  thick  Matter  becomes  thin,  a  tenacious  one  grows  liquid,  an  inodo¬ 
rous  one,  fetid,  an  infipid  one,  of  a  fracid,  very  acrid,  abominable  Tafte,  an 
exceeding  foft  one,  cauftic,  a  non-alcalious  one,  alcaline,  and  a  very  fweet,  la¬ 
tent  Oil,  vaftly  putrid.  Compare  thefe  Obfervations  now  with  what  Malpighi 
has  wrote  de  cvo  incubato->  and  you  will  find  fome  things  in  this  Affair  that  are 
quite  aftonifhing.  Thefe  Experiments  now  I  have  made  in  particular  upon  the 
Whites  of  Eggs,  the  other  parts  where  it  cou’d  be  done  being  feparated  from 
them,  becaufe  the  white  alone  is  that  Matter  which  fupplies  the  embryo  with 
Nourifhment,  all  the  other  parts  affifting  only  to  the  alteration  of  the  white, 
that  when  it  is  chang’d  in  a  proper  manner,  it  may  be  applied  to  the  carina  of 
the  Chicken  that  is  to  be  brought  to  perfection  by  it. 

PROCESS  CXIV. 

The  frefh  Serum  of  human  Blood  is  not  acid ,  nor  alcalious, 

APPARATUS. 

1.  T  F  the  Blood,  drawn  with  a  free  ftream  from  a  Perfon  in  health,  and  faft- 
ing,  is  fuffered  to  ftand  quiet  in  a  clean  Veffel,  it  fpontaneoufly,  and  in 
a  fhort  time  feparates  into  two  parts,  viz.  a  concreted  folid  Cake,  and  a  liquid, 
yellowifh,  thin  Serum ,  which  if  the  Mafs  is  let  alone,  is  continually  increafed 
by  it.  This  laft  part  I  have  feparated  as  accurately  as  poflible  from  all  the  red, 
and  havedifpofed  it  into  thefe  Vefiels  before  you.  Into  one  portion  of  it  then 
I  pour  fome  of  the  ftrongeft  Vinegar  i  into  another,  Spirit  of  Salt  *,  into  a  third. 
Spirit  of  Nitre  ;  and  into  a  fourth,  Oil  of  Vitriol ;  and  you  obferve  that  nei¬ 
ther  of  the  Mixtures  difcovers  the  leaft  fign  of  any  effervefcence. 

2.  In  thefe  two  other  Vefiels  I  have  fome  of  the  fam t  Serum  likewife,  with  one 
portion  of  which  I  mix  a  fixed,  and  with  the  other  a  volatile  Alcali,  and  you  fee 
they  are  perfectly  at  jeft,  without  any  conflict,  or  appearance  of  ebullition. 

3.  But  I  now  pour  fome  of  the  fame  Serum  mix’d  with  a  fix’d  Salt,  upon  fome 
more  mix’d  with  Spirit  of  Salt,  and  what  a  violent  effervefcence  immediately 
arifes?  Certainly  by  the  fwift  rarefaction  the  Bodies  take  up  ten  times  as  much 
fpace  as  they  did  before,  and  the  ebullition  is  much  ftronger  than  ever  you 
obferve  in  Milk  on  the  Fire :  And  this  happens  even  in  the  cold. 

4.  This  Serum  has  a  foft,  occult,  faline  Tafte:  It  diffufes  a  difagreeable 

Vol.  II.  I  i  Smell, 
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Smell,  but  by  no  means  an  acrid  or  very  active  one :  If  a  little  of  it  is  dropp’d  warm 
into  the  Eye,  it  excites  no  painful  fenfation,  but  is  one  of  the  moft  fpeedy  De¬ 
mulcents  in  Ophthalmies,  and  wounds  of  that  part.  And  if  it  is  applied  to  the 
Nerves  laid  bare  in  Ulcers,  or  Wounds,  it  is  fcarcely  perceived, 

USE. 

i.  T  HAVE  made  frequent  Obfervation  upon  the  Blood  of  healthy  Perfons 

JL  flowing  from  them  upon  opening  a  Vein,  upon  that  fpringing  out  of  the 
Arteries  when  they  have  been  divided  by  Wounds,  or  burft  in  Haemorrhages  of 
the  Nofe,  upon  that  hauk’d  up  from  an  Artery  broke  in  the  Lungs,  upon  that 
likewife  difcharg’d  from  Dogs,  Oxen,  Sheep,  and  other  Animals,  when  they 
have  been  opened  alive,  or  had  their  Throats  cut,  and  laftly,  upon  that  flying 
with  violence  from  the  Veins  of  Perfons  blooded  in  the  mofl  burning  Fevers, 
Phrenitis,  andiPleurify;  I  fay  I  have  made  a  careful  Obfervation  in  all  thefe  cafes, 
and  yet  I  cou’d  never  difcover  in  the  Blood,  the  very  inftant  it  was  received  in¬ 
to  the  Bafon  from  the  living  Body,  the  leaft  fign  of  any  Ebullition,  Effervef- 
cence.  Fermentation,  inteftine  Motion,  or  Rarefadtion,  tho’  it  was  fo  rapidly 
agitated  in  the  Veflels  the  very  minute  before.  Upon  the  evidence  therefore  of 
thefe  Obfervations,  I  many  years  ago  quitted  Sylvius’s  Opinion,  which  I  was 
led  into  purely  by  the  reading  of  chemical  Authors ;  for  I  was  by  this  means 
abfolutely  certain,  that  the  Senfes  were  not  able  to  difcover  any  fuch  alcalious 
and  acid  Principles  in  the  Blood,  as  cou’d  produce  any  of  the  vifible  efFedts  that 
arife  from  the  mixture  of  fuch  Principles,  fuch  as  Ebullitions,  Effervefcences, 
Fermentations,  inteftine  Motions,  or  Rarefactions.  I  have  ventured  toaftertfarther 
therefore,  that  there  really  are  no  fuch  Principles  in  the  Body,  for  if  there  were, 
it  wou’d  appear  at  leaft  the  very  moment  the  Blood  came  out  of  the  Veflels. 
If  a  perfon  will  ftill  infift  upon  it,  that  there  are  fuch,  but  that  they  are  fo  quiet, 
as  not  to  be  perceived,  I  have  nothing  more  to  add,  only  wou’d  ask  him  one 
Queftion,  and  that  is,  by  what  Arguments  then  he  will  prove  that  there  are? 
One  may  doubt,  certainly,  whether  they  wou’d  be  convincing.  This  however 
at  leaft  is  certain,  that  if  there  are  thefe  oppofite  faline  Principles  of  the  Che- 
mifts  in  the  Blood,  they  are  fo  weak  as  to  produce  no  fenfible  effedt,  and  that 
confequently  it  is  not  fafe,  from  a  bare  fuppofltion  of  thefe,  to  explain  any  fen¬ 
fible  EfFedts  by  them. 

2.  The  Blood  of  a  healthy  Perfon  left  to  itfelf  ought  rather  to  be  looked 
upon  as  a  Solid  than  a  Fluid  ;  and  yet  the  Solid  that  is  form’d  from  it  will  fpon- 
taneoufly  dififolve  again  into  a  Fluid.  Surprizing  Phenomenon,  but  certainly 
true  !  If  it  is  the  Blood  of  a  Perfon  fading,  it  does  not  feparate  like  Milk  in¬ 
to  a  Cream,  and  Whey,  but  into  a  folid  Subftance,  and  a  fluid  one,  the  liquid 
part  only  being  yellow,  the  concreted,  of  a  fcarlet  colour  where  it  is  in  contadt 
with  the  Air,  but  black  in  thofe  parts  where  the  Air  can’t  come  at  it.  The 
red  part  however  itfelf  Jofes  its  Colour,  and  that  even  in  the  Air,  and  acquires 
a  yellowifh  one  proper  to  the  Serum.  Nor  is  there  in  the  Serum  or  any  other 
part,  either  an  Alcali,  or  an  Acid  that  by  being  mix’d  with  its  oppofite  will 
difcover  any  fign  of  EfFervefcence,  but  they  are  as  quiet  upon  fuch  Mixture, 
as  when  Water  is  poured  upon  Water. 

3.  But  from  this  Procefs  we  learn  particularly,  that  our  Blood  is  of  fuch  a 
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Nature,  that  if  any  acid  and  alcaline  Salts  fhou’d  meet  together  in  it,  they 
wou’d  burft  in  an  inftant  into  fuch  an  expanfion,  that  the  rarefied  Matter  wou’d 
take  up  at  lead  ten  times  more  fpace  than  it  did  before,  and  as  foon  as  ever  the 
Impetus  of  the  Effervefcence  was  over,  wou’d  fhrink  again  to  its  former  com- 
pafs:  But  this  is  abfolutely  repugnant  to  the  Nature,  Health,  and  Life  of  the 
Body,  and  the  equable  ftate  it  is  obferved  to  exift  in. 

4.  This  Serum  contains  all  that  Matter  which  is  propell’d  through  all  the  Vef- 
fels  of  the  Body,  the  red  part  alone  excepted.  It  has  in  it  therefore  every  thing 
that  comes  afterwards  into  any  of  the  Veffels,  from  the  greateft  to  the  lead,  and 
confequently  contains  the  Matter  of  Nutrition,  from  which  every  thing  is ‘pre¬ 
pared  that  is  neceffary  either  for  growth,  or  to  repair  thofe  Particles  that  are 
continually  wearing  away.  In  it  therefore  is  the  Matter  of  the  whole  Body, 
as  well  the  Solids  as  the  Fluids.  Hence  therefore  we  infer  the  excellent  ufe  of 
this  Experiment  throughout  the  whole  Body  v  and  here  we  fee  the  chemical  Arc 
fetting  to  rights  thofe  errors  with  which  it  had  infe&ed  both  Philofophy  and  Me¬ 
dicine.  This  plaftic  Serum  is  foft  and  inert,  perfedtly  like  the  White  of  an 
Egg  i  and  as  out  of  that  are  formed  all  the  parts  of  a  Chicken,  fo  this  furnifhes  all 
the  parts  of  the  human  Body. 

PROCESS  CXV. 

Serum  of  Blood ,  being  digejled ,  grows  putrid , 
APPARATUS. 

IF  Serum  of  Blood  is  put  into  a  tall  open  Glafs,  and  expofed  to  a  Heat 
of  70  degrees,  it  will  grow  every  hour  thinner  and  thinner,  fo  as  in  the 
fpace  of  three  or  four  days  to  be  quite  refolv’d  and  fanious.  At  the  fame  time 
too,  from  being  almoft  inodorous,  it  becomes  fetid,  and  exhales  a  cadaverous 
Stench  ;  from  being  infipid,  it  acquires  a  fracid,  rancid,  acrid,  abominable 
Tafte  ;  and  if  it  is  kept  in  this  degree  of  Heat  a  few  days,  it  grows  alcaline, 
putrid,  and  intolerable  to  our  Senfes,  evidently  difcovering  its  alcaline  Nature, 
by  caufing  an  Effervefcence  with  Acids.  If  it  is  committed  under  thefe  cir- 
cumftances  to  Diftillation,  it  yields  the  firft  time  a  volatile  alcaline  Silt,  exadtty 
as  we  faw  in  the  Whites  of  Eggs  treated  in  the  fame  manner,  Procefs  1 13. 

# 

USE. 

HENCE  then  we  fee,  that  Serum  when  it  lies  open  to  the  obfervation  of  the 
Senfes,  by  Reft,  and  the  degree  of  Heat  mentioned,  becomes  fpontaneoufly 
thinner.  When  it  ftagnates  therefore  in  the  obftrudted  Veffels  of  a  fick  Body,  by 
a  gentle  Heat,  and  Time,  it  diflolvesof  itfelf,  and  fo  often  opens  the  Veffels  it  had 
flopp’d  up.  Hence  in  acute  inflammatory  Diforders,  when  the.  Body  is  reduc’d 
to  a  moderate  Heat,  in  a  certain  number  of  days  the  obftruifting  Matter  be¬ 
comes  capable  of  paffing  on  in  its  Veffels,  as  in  pradlice  is  every  day  obferv’d. 
By  the  alteration  now  the  Serum  undergoes  in  this  Experiment  it  never  becomes 
acid,  whatever  the  greateft  Artifts  write  to  the  contrary,  but  always  grows  only 
putrid.  Nor  do  we  ever  obferve  here  the  leaft  fign  of  Fermentation,  ufe  what- 
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ever  Arts  you  will  to  raife  one,  but  a  determin’d  Putrefa&ion  only.  It’s  true  indeed, 
that  by  thus  putrifying  it  rariHes  and  produces  anelaftic  Air  that  flies  off  from  it, 
but  not  a  fermentative  fpirituous  one.  Nor  are  there  fermented  inflammable  Spi¬ 
rits  generated  by  this  Putrefaction,  but  other  putrid  ones,  that  are  volatile  likewife, 
and  then  take  Fire  :  For  Excrements  having  been  clofe  {topp’d  up  in  a  Privy,  and 
comprefs’d  together,  have  conceiv’d  a  ftrong  inteftine  Motion,  and  at  the  fame 
time  have  exhal’d  an  exceeding  fetid  Vapour,  which  upon  the  application  of  a 
Candle,  has  burfl:  out  into  a  violent  Flame.  Flence  it  has  fometimes  happen’d, 
that  a  Heat  and  RarefaCtion  have  been  excited  in  a  dead  human  Body,  but  only 
about  the  Abdomen,  and  then  not  a  very  great  one.  From  what  has  been  faid  then, 
the  Phyfician  may  learn  the  fpontaneous  degeneration  of  the  Humours,  when 
they  ftagnate  either  in  their  Vefiels,  or  in  the  cavities  of  the  Body  without  ’em. 
By  acid,  compound,  faline,  and  fpirituous  Bodies,  however,  the  Putrefaction 
we  have  defcribed  may  be  prevented. 

PROCESS  CXVI. 

Serum  of  Blood  coagulates  in  boiling  Water. 

A  P  P  A  R  A  T  U  S. 

IF  into  clean  Water,  boiling  on  the  Fire,  you  pour  Serum  of  Blood,  it  imme¬ 
diately  grows  white,  and  forms  a  kind  of  Coagulnm  in  the  middle  of  the 
Water.  In  this  property  therefore,  again.  Serum  agrees  with  the  White  of  an 
Egg,  Procefs  116,  tho*  at  the  fame  time  it  muft  be  obferved,  that  the  White 
forms  a  more  folid  Mafs  than  the  Serum. 

USE. 

HENCE  then  we  fee  the  effeCt  of  Heat  upon  Serum  of  Blood  ;  and  how 
boiling  Water  aCts  upon  the  Humours  when  it  is  applied  to,  and  confe- 
quently  burns  the  parts  of  a  living  Body.  It  is  plain,  that  by  that  means,  nei¬ 
ther  the  faline  parts,  nor  the  Oils  of  the  Blood  are  rendered  volatile. 

PROCESS  CXVIL 

Serum  of  Blood  hardens  with  a  dry  Heat. 

APPARATUS. 

TAKE  fome  Serum  of  Blood,  put  it  into  a  clean  Veflfel,  and  gradually  bring 
it  to  the  Fire,  and  when  it  begins  to  fmoke,  that  part  that  is  in  contact 
with  the  Vefiel,  will  grow  opake  and  white,  and  coagulate  }  and  thus  proceed¬ 
ing  fucceffively,  the  whole  Serum  will  atlaft  be  hardened  into  a  white,  tenacious, 
opake,  fcifflle  Mafs,  lying  in  Waves,  as  it  were,  in  the  middle  of  the  furface, 
perfectly  folid,  of  a  foft  Tafte  like  that  of  the  White  of  a  boil’d  Egg,  and 
having  fcarcely  any  Smell.  If  this  Mafs  is  kept  in  the  open  Air,  it  gradually 
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fweats  out  a  thin  watery  Liquid,  perfectly  in  the  fame  manner,  again,  as  the 
boil’d  White  of  an  Egg  does.  And  here,  if  the  Coagulation  is  made  with  a  proper 
degree  of  Fire,  that  is  to  fay,  with  fuch  a  one  as  will  jult  effect  it,  and  no  more, 
it  will  then  harden  without  any  Empyreuma.  without  expelling  any  Salt,  and 
without  the  leaf;  appearance  of  an  Alcali.  When  it  is  once  confolidated  in  this 
manner,  there  is  fcarcely  any  thing  that  will  refolve  it. 

USE. 

HENCE  then  it  appears,  that  in  a  certain  degree  of  Heat,  and  that  not 
much  exceeding  ioo,  all  our  Humours  will  be  together  reduc’d  into  Maf- 
fes,  that  will  not  be  able  to  pafs  through  their  Vefiels.  A  Heat,  therefore,  of 
a  little  above  ioo  degrees,  arifing  either  from  an  internal  or  external  caufe, 
cannot  be  born  in  the  human  Body,  without  the  circulation  of  the  Humours  be¬ 
ing  flopp’d,  and  the  Perfon  being  deftroy’d,  the  diforder  being  firft  vifible  in 
the  Head  and  Lungs,  from  their  proper  adlion’s  being  firft  difturbed.  Bus 
here  we  obferve  particularly,  that  Heat,  by  coagulating  the  Humours,-  will  de- 
ftroy  the  animal  long  before  it  can  render  the  Salts  and  Oils  alcaline,  putrid, 
and  volatile.  Of  what  infinite  ufe  therefore  are  Fahrenheit s  mercurial  Thermo¬ 
meters?  How  certainly  do  they  point  out  to  us  the  danger  that  arifes  from  the 
Heat  in  acute  Difeafes  ? 

PROCESS  CXVIII. 

Serum  of  Blood  coagulates  with  Alcohol. 
APPARATUS. 

INTO  fome  Serum  contained  in  this  clear  Glafs,  I  now  pour  fome  very  pure 
cold  Alcohol ;  and  immediately  in  thofe  parts  that  it  comes  at,  the  Serum  begins 
to  grow  turbid,  white,  and  opake.  When  I  fhake  them  together,  the  fame  thing 
happens  throughout,  and  the  whole  becomes  coagulated,  tho’  not  fo  ftrongly 
as  the  White  of  an  Egg,  but  in  different  Portions,  cohering  lefs  firmly  together. 
If  I  mix  the  Alcohol  with  it  very  hot,  the  Coagulum  then  becomes  a  good  deal  more 
folid.  When  the  Serum  is  coagulated  in  this  manner  by  Alcohol,  it  will  never 
grow  putrid,  but  may  be  kept  for  years  without  alteration. 

USE. 

HERE  then  we  fee  a  farther  agreement  betwixt  our  Serum  and  the  White 
of  an  Egg,  viz.  in  their  Coagulation  by  Alcohol.  That  the  Serum  no w 
is  not  confolidated  by  the  Alcohol  into  fodenfea  Mafs  as  the  White  is,  feems  to- 
be  owing  to  the  greater  folidity  of  the  latter:  For  the  White  contains  the  Mat¬ 
ter  of  all  the  Nourishment  that  is  impended  upon  the  Chicken  fo  long  aslrcqn- 
tinues  inclofed  in  the  Shell,  is  not  very  thin,  and  has  nothing  putrid  in  it] ; 
whereas  the  Serum  of  our  Blood  contains  both  urinous  Particles,  and  a  great  deal 
of  Water;  but  Alcohol,  diluted  with  Water,  will  notcondenfe  the  Serum  in  fuch  a 
manner,  nor  even  the  White  of  an  Egg.  Hence  you  fee  the  efficacy  of  pure 
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Alcohol  upon  our  Blood ;  for  itcondenfes  it  like  Fire,  and  preferves  it  from  a  fpon- 
taneous  Corruption,  on  both  which  accounts  it  is  the  mod  ready  ftyptic  we  are 
acquainted  with,  at  the  fame  time  that  it  prevents  Putrefaction,  producing  a 
very  thin,  indeed,  but  folid  Efchar.  For  if  a  Teint  dipp’d  in  the  pureft  Alco¬ 
hol  made  fcalding  hot,  is  applied  to  a  bleeding  Wound,  prefs’d  on  pretty 
ftrongly,  cover’d  with  a  piece  of  Hog’s  Bladder  foften’d  with  Oil,  and  then 
fecured  with  a  proper  Bandage,  the  Hsemorrhage  will  be  immediately  flopp’d, 
and  the  whole  dreffing  may  be  kept  on  for  the  fpace  of  three  days,  in  which 
time  the  Vefiels  generally  grow  together,  being  wonderfully  contracted  and 
confolidated  by  the  Alcohol.  Thus  then  does  Alcohol  coagulate  all  our  thicker 
Fluids,  contract  the  fibrous  parts  into  a  hard  dry  Coalition,  and  defend  both 
of  them  from  the  Putrefaction  they  are  naturally  difpofed  to.  A  famous  in- 
ftance  of  this  we  have  given  us  by  that  excellent  Phyfician  Samuel  Cabelliau ,  in  a 
Leg  that  was  perfectly  fphacelated,  which  by  the  help  of  Spirit  of  Turpentine, 
and  alcoholifated  Spirits  of  Juniper,  was  preferved  from  Extirpation  for  the  fpace 
of  fix  months,  without  any  farther  Putrefaction.  Eph .  Germ.  Dec.  III.  An.  5. 
and  6.  p.  495.  But  thofe  parts  of  the  Body  that  are  made  up  of  exceeding  fine 
Vefiels,  foon  grow  hard  in  Alcohol,  together  with  their  contained  Humours. 
No  wonder,  therefore,  that  thofe  poor  Wretches  who  ufe  this  Alcohol,  tho* 
fomewhat  diluted  too  freely,  fhou Id  be  obnoxious  to  fuch  terrible  diforders  of 
the  Nerves,  and  Polypus’s  in  the  Blood. 

PROCESS  CXIX. 

The  Analyfis  of  Blood  by  Dif  illation . 

A  P  P  A  R  A  T  U  S. 

1.  *T1  A  K  E  the  Blood  of  healthy  Perfons  drawn  from  ’em  only  to  prevent  a 
JL  Plethora ,  fill  with  it  a  clean  glafs  Cucurbit  one  third  full,  fix  on  an  A- 
lembic,  and  fecuring  it  with  a  proper  Lute,  place  the  Cucurbit  in  a  Bath  of 
Water,  and  carefully  lute  on  a  Receiver.  Thenraife  fuch  a  Fire,  that  the  Wa¬ 
ter  in  the  Bath  may  have  150  degrees  of  Heat,  and  there  will  rife  a  Vapour  into 
the  Alembic,  appearing,  juft  like  pure  Water,  in  form  of  fcattered  dewy  drops, 
without  the  leaft  indication  of  any  pinguious  Spirits.  Keep  up  this  degree  of 
Fire  as  long  as  any  moifture  comes  off  pretty  readily,  and  then  remove  the  Re¬ 
ceiver,  and  keep  this  firft  part  by  itfelf,  which  is  of  the  fame  weight,  colour, 
and  fluidity  as  Water  ;  has  fcarce  any  Smell  or  Tafte  ;  excites  no  Effervefcence 
with  any  Acid,  or  Alcali,  but  mixes  as  quietly  as  poftible  with  both  of  them  ; 
gives  no  indication  of  any  thing  faline,  or  oily,  by  any  trial  whatever ;  caufes 
no  painful  Senfation  if  it  is  dropp’d  into  the  Eye;  and  if  it  is  thrown  upon 
Flame,  extinguifhesit:  It  approaches  very  nearly  therefore  to  elementary  Water. 

2.  This  being  remov’d,  and  another  Receiver  applied,  increafe  your  Fire  ’till 
the  Water  in  the  Bath  boils,  and  you  will  then  have  fuch  another  volatile,  wa¬ 
tery  Fluid.  Proceed  to  diftill  as  before,  till  nothing  more  will  come  away 
with  this  degree  of  Heat,  which  requires  a  pretty  deal  of  patience,  for  at  laft, 
when  the  Mafs  begins  to  grow  dry,  it  is  feparated  from  it  with  difficulty.  This 
Liquor  then  is  in  every  Property  perfectly  like  the  former,  all  that  I  after  ted 
2  and 
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and  demonftrated  to  you  by  Experiments  concerning  that,  holding  true  of 
this  likewife,  without  any  difference  at  all  j  which  deferves  your  particular  no¬ 
tice  and  remembrance.  Thefe  two  watery  Liquors  now  make  up  almoft  |,ths 
of  the  Blood  made  ufe  of  in  this  Operation. 

3.  The  Cucurbit  being  broke,  and  the  hard  Mafs  that  remains  being  taken 
out,  it  does  not  by  any  kind  of  trial  difcover  any  thing  alcaline,  acid,  or  acrid 
but  it  is  inert,  having  fomething  of  an  empyreumatical  Smell  and  Tafte.  In  a 
dry  place  too,  it  may  be  preferv’d  for  a  long  while  in  a  Box  not  painted,  or  it 
may  be  reduced  to  Powder,  and  kept  in  that  form,  as  the  Apothecaries  expe¬ 
rience  in  Goat’s  Blood. 

4.  This  Mafs,  being  divided  into  fmall  pieces,  I  put  into  a  glafs  Retort, 

whofe  Neck  is  cut  off  fo  low  that  the  Mouth  may  be  very  large,  and  I  leave 
one  third  part  empty.  I  then  gradually  urge  it  in  a  Sand  Furnace,  and  there 
comes  off  a  fubpinguious,  oily,  bitter,  fub-alcaline  Liquor,  and  then  a  white, 

folid,  volatile  Salt,  which  fixes  to  the  fides  of  the  Receiver,  and  the  Mouth  of 

the  Retort.  The  Fire  being  then  raifed  by  degrees  to  the  greateft,  you  will 
have  a  golden  Oil  likewife,  and  a  Salt  with  it  to  the  very  end.  Thefe  being 
all  remov’d,  and  a  frefh  Receiver  applied,  let  the  remaining  Matter  be  tortur’d 
with  the  ftrongeft  fuppreffing  Fire,  and  there  will  appear  fome  white  Fumes, 
which  perhaps  will  never  ceafe,  continue  your  Operation  ever  fo  long,  and 

together  with  thefe  a  thick  black  Oil;  and  then  the  Mafs  being  melted  in  the 

bottom  of  the  Retort,  will  rarify,  puff  up,  and  rife  into  the  Neck,  which  if  it  flops 
quite  up,  ic  will  in  an  inflant  burfl  the  Veffels  to  pieces  with  a  prodigious  Noife  and 
Impetus ,  as  I  once  experienced  myfelf,  whilfl  I  was  urging  it  to  the  Extremity. 
This  however  may  be  prevented  by  taking  a  Retort  with  a  large  Neck,  and 
cutting  it  fo  low  that  the  Mouth  fhall  be  very  wide.  By  this  means  then,  you- 
have  an  alcaline  oily  Spirit ;  a  volatile,  alcaline,  oily  Salt  *,  a  Salt  fomewhat 
more  fix’d,  and  more  oily  *,  a  yellow  Oil  i  and  a  pitchy  black  one ;  in  all  which 
there  is  contained  an  Alcali,  juft  in  the  fame  manner  as  we  found  before  in  the 
Diftillation  of  the  Whites  of  Eggs,  Procefs  112  :  Nor  indeed  is  there  any  fuch 
confiderable  difference  obferved  here,  that  a  Perfon  may  eafily  take  notice  of  it. 

5.  The  Refiduum  in  the  bottom  of  the  Retort  is  very  black,, fhining,  brit¬ 

tle,  rare  and  light,  fetid,  empyreumatical,  and  exceeding  bitter,  but  fcarcely 
fait.  This  I  urg’d  in  clofe  Veffels  till  the  Retort  was  ready  to  melt,  and  yet 
even  then  it  did  not  leave  off  fuming,  nor  did  it  lofe  its  black  Colour.  This 
therefore  is  a  true  Coal  of  Blood.  If  this  is  expofed  to  an  open  Fire,  it  flames, 
the  blacknefs  is  confumed,  and  there  remains  a  white  Earth,  in  which  there 
could  never  be  difeovered  any  acid,  or  fix’d  alcaline  Salt.  The  Sea-Salt,  indeed, 
that  we  take  in  with  our  Food,  and  which  fuffers  no  alteration  from  the  vital 
Powers,  is  frequently  contained  in  it  *,  and  hence  if  this  is  afterwards  diftill’d 
with  theEarth,  it  may  yield  fomewhat  of  an  Acid.  All  th zfe  Phenomena  there¬ 
fore,  confidered  together,  make  it  appear,  that  the  White  of  an  Egg,  and  the 
Serum  of  Blood,  are  very  nearly  of  the  fame  nature*,  but  the  former  continues 
at  reft  in  the  Shell,  whilft  the  latter  is  carried  fwiftly  through  the  Veffels  of  the 
animal  Body.  Thofe  Perfons  now,  who  affert  that  Phofphorus  may  be  produc’d 
from  this  laft  Matter,  are  perhaps  in  the  right:  I  am  apt  to  doubt,  however, 
whether  ever  they  have  tried  it,  as  there  remains  fo  little  of  thefe  Faces  from 
the  Blood.  Reafoning  from  Analogy  is  eafy  j  that  from  Experiments  is  much 
mor  laborious.  U  S  &n 
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USE. 

HENCE  therefore  it  evidently  appears,  that  Water,  and  a  fetidifh  Spirit, 
are  the  moft  volatile  parts  of  the  vital  Humours,  and  that  this  Water  con- 
ftitutes  much  the  greateft  part  of  them.  But  by  this  Operation  we  learn  like- 
wife,  that  the  natural  Salt  of  our  Blood  can  never  be  rendered  volatile  in  the  Bo¬ 
dy  ;  for  we  fee  it  is  not  difpofed  to  rife  with  a  Heat  that  is  2  -^ths  greater 
than  that  of  a  Perfon  in  health,  nay  fcarcely  with  one  that  is  3  times  greater  ; 
but  a  Heat  exceeding  the  natural  one  of  the  Body  by  -^th  only,  foon  proves  fa¬ 
tal.  But  it  here  appears  farther  too,  that  in  a  degree  of  Heat  3  times  greater 
than  the  natural,  there  does  not  rife  any  thing  of  a  volatile,  alcaline  Salt,  and 
confequently  that  there  is  none  in  the  Blood.  And  at  the  fame  time  we  fee  like- 
wile,  that  there  is  here  too  a  pitchy  Oil  very  intimately  united  with  an  Earth  : 
That  the  Blood,  when  it  is  depriv’d  of  its  Water,  does  not  difcover  any  faline 
Principles  :  That  thefe  therefore  do  not  ad  there  at  that  time  as  fuch,  nor  un¬ 
dergo  any  alteration,  but  will  lie  conceal’d  there  for  years,  thus  involv’d  and 
unadive,  tho’  they  may  be  extricated  thence  by  the  affiftance  of  Fire  :  That 
Blood  will  be  infpifiated  by  Fire,  from  ioq  degrees  to  that  which  is  neceffary  to 
render  the  Salt  of  the  Blood  volatile  and  alcaline  :  That  when  it  is  infpifiated 
by  fuch  a  Degree  of  Heat,  the  greateft  part  of  it  will  again  be  converted  into  a 
volatile  Liquid  by  a  greater  degree,  and  then  all  the  parts  that  are  drawn  off, 
except  a  fmall  quantity  of  Earth,  will  continue  for  the  future,  volatile,  and 
fluid  :  That  the  Blood  contains  no  fermented  Spirits  :  .That  the  Salts  of  the 
Blood,  which  at  firft  will  not  rife  with  2 76  degrees  of  Heat,  when  they  are 
once  rendered  volatile,  can  fcarcely  be  retain’d  from  fpontaneoufly  flying 
off  with  one  of  32  :  That  the  animal  Salts,  by  the  adion  of  a  ftrongFire  upon 
them,  from  not  being  volatile,  are  rendered  volatile,  and  from  non-alcaline,  al¬ 
caline,  and  then  continue  fo  afterwards  :  And  lastly,  that  by  mixing  together 
the  different  parts  drawn  off  from  the  Blood,  the  fame  can  by  no  means  be 
produc’d  again,  but  a  Compound  as  different  from  it  as  pofiible.  Hence  there¬ 
fore  we  perceive  the  wonderful  difference  there  is  in  the  effeds  of  Fire  upon 
Blood,  according  to  the  different  degree  in  which  it  is  applied.  Through 
all  the  degrees  from  50  to  100,  it  attenuates  it,  and  renders  it  putrid  ;  from 
100  to  276,  it  infpiffates  it  ;  and  from  this  degree  again,  it  attenuates  it,  and 
renders  many  of  its  parts  volatile,  acrid,  and  alcaline.  Hence  our  Aliment.^ 
Chyle,  Milk,  Serum ,  and  its  produdions  are  underftoodjin  their  original  Species , 
and  Effeds.  All  thefe  things,  now,  I  have  found  to  hold  true  in  the  Blood  of 
many  Brutes  likewife. 

PROCESS  CXX. 

‘The  Analyfis  oj  Horfes  Hoofs  by  Dijiillation. 
APPARATUS. 

1.  rT"*  A  KE  a  fufflcient  quantity  of  the  Parings  of  Horfes  Hoofs  kept  at  Grafs, 
macerate  ’em  in  Water,  clean  ’em  very  carefully,  and  dry  ’em  again, 
and  th:n  put  as  much  of ’em  into  a  glafs  Retort*  as  will  fill  it  almoft  to  the 
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lower  part  of  the  Neck  where  it  begins  to  be  bent.  Place  the  Retort  in  a  Sand 
Furnace,  lute  on  a  very  large  Receiver  with  a  Lute  made  of  Linfeed  Flower, 
and  diftill  with  a  gentle  Fire  at  firft,  increafing  it  by  flow  degrees.  By  this 
means  then,  there  will  firft  come  off  a  limpid,  watery  Liquor,  appearing  in 
form  of  dewy  drops.  Keep  up  the  fame  degree  of  Heat  as  long  as  this  con¬ 
tinues  to  diftill,  and  then  remove  the  Receiver,  and  pour  it  into  a  clean  Veffel 
by  itfelf,  and  apply  the  Receiver  again.  Proceed  to  increafe  your  Fire  till 
you  perceive  white  Clouds  begin  to  rife,  and  then  together  with  them  you  will 
immediately  have  an  oily  Spirit,  which  will  run  down  in  oily  ftreaks.  Carry 
on  your  Diftillation  with  the  fame  Fire,  whilft  any  thing  will  rife  with  it,  and 
there  will  begin  here  and  there  to  appear  fomewhat  of  a  Salt.  Raife  it  ft  ill 
higher,  and,  with  a  more  pinguious  Spirit,  there  will  rife  a  volatile,  alcaline  Salt, 
that  will  form  itfelf  into  little  Glebules,  together  with  an  Oil.  This  being  per- 
fifted  in  till  fcarcely  any  thing  more  will  come  over,  proceed  to  urge  the  Refi- 
duum  with  the  ftrongeft  fupprefllng  Fire,  and  there  will  ftill  afcend  a  volatile 
Salr,  but  fomewhat  more  fix’d,  and  with  it  a  very  red,  thick  Oil.  At  the 
fame  time  too,  th tRefiduum  will  melt,  run  into  one  Mafs,  puff  up,  and  rife  to 
the  Neck  of  the  Retort.  Then  defift  from  the  Operation,  and  remove  the  Re¬ 
ceiver  before  the  Retort  is  grown  quite  cold,  for  otherwife  great  part  of  the  vo¬ 
latile  Salt  will  re-afcend  into  it.  When  you  have  taken  out  the  Bodies  in  the 
Receiver,  keep  ’em  in  a  Veffel  very  nicely  flopp'd,  for  they  are  extremely  vo¬ 
latile.  The  Faces  that  then  remain  in  the  Retort,  are  exceeding  acrid,  very 
light,  rare,  fetid,  and  bitter,  and  if  they  are  burnt  in  an  open  Fire,  they  yield 
a  fmall  quantity  of  a  white  Earth,  that  is  very  infipid,  and  confiderably  pure. 

2.  If  you  take  the  oldeft,  drieft  Hartfhorn,  break  it  into  pretty  large  pieces, 
put  it  into  an  iron  Pot  fitted  in  a  Furnace,  and  fix  on  a  very  large  earthen  A- 
lembic  with  two  Beaks,  and  to  each  of  thefe  apply  a  large  Receiver  *,  then  if 
you  carefully  diftill  with  fucceffive  degrees  of  Fire,  there  will  come  off  very 
nearly  the  fame  principles  as  in  the  Diftillation  of  thefe  Hoofs,  viz.  alcaline,  oily, 
pinguious  Spirits  ;  a  volatile  Salt  ;  a  light  Oil ;  a  Salt  a  little  more  fix’d  ;  and 
another  thick,  tenacious,  pitchy  Oil.  But  when  the  Operation  is  over,  there 
will  remain  at  the  bottom  a  black  folid  Coal,  which  will  not  fo  eafily  melt  with 
the  Fire,  but  remains  brittle,  and  being  reduc’d  to  Powder,  and  given  falling, 
is  an  excellent  Remedy  for  the  Worms. 

3.  The  frefh  Bones  of  Animals,  clean’d  as  much  as  poffible  from  their  Fat, 
being  treated  in  the  fame  manner,  produce  the  fame  parts,  fetting  a  fide  that 
from  the  great  abundance  of  a  very  fetid,  putrid  Oil,  the  whole  is  rendered  ex¬ 
ceeding  impure.  The  fame  may  be  drawn  too  from  Horns,  Claws,  Hair,  and 
Silk. 


U  S  E. 

AS  there  is  a  greater  or  lefs  quantity  of  Water,  therefore,  drawn  from  all  thefe 
Bodies,  let  ’em  be  ever  l'o  dry,  hence  it  appears  how  intimately  this  ad¬ 
heres  to  the  other  Elements  of  Animals,  and  is  confolidated  with  them  into  an 
exceeding  hard,  dry  form,  which  remains  fix’d  and  durable  for  a  great  num¬ 
ber  of  years,  till  it  is  at  length  refolved  by  Fire.  This  now  appears  particular¬ 
ly,  when  you  free  the  liquid  Spirit  from  its  volatile  Salt  and  Oil,  for  then  you 
Vol.  II.  K  k  have 
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have  a  fetid  Water  in  confiderable  quantity.  But  hence  we  learn  farther,  that 
Bodies  that  are  perfectly  inodorous,  by  the  foie  adtion  of  the  Fire,  acquire  a 
manifold  and  very  various  fetid  Smell  •,  for  every  one  of  thefe  different  parts  has 
a  particular  kind  of  fetidnefs,  which  it  is  fcarcely  credible,  how  long  they  will 
retain.  From  the  moll  infipid  Body,  likewife,  we  here  fee  a  Produdlion  of  va¬ 
rious  Taftes,  for  neither  the  Water,  Spirits,  Salts,  or  Oils,  have  the  fame. 
But  from  a  folid  Body,  how  many  Fluids  have  we  here  too,  that  will  not,  with¬ 
out  vaft  difficulty,  become  concreted  again  ?  And  from  a  fix’d  Body,  how  ma¬ 
ny  volatile  ones  ?  Certainly  of  the  whole  large  Mafs  there  is  but  a  fmall  quantity 
of  Earth  that  remains  fix’d.  And  as  the  very  fame  Principles  are  drawn  both 
from  the  fluid  and  folid  parts  of  the  Body,  with  this  difference  only,  that  after 
the  Diftillation  of  the  firmer  parts,  there  remains  more  Earth,  hence  we  eafily 
fee,  that  they  have  one  common  Nature,  and  that  the  Solids  are  made  up  of  the 
Fluids.  If  the  larger  Bones,  however,  are  calcined  with  a  very  pure  and  in- 
tenfe  Fire  to  a  perfect  whitenefs,  not  only  on  their  furface,  but  to  the  very  in- 
moft  part  of  their  fubftance,  tho*  they  will  retain  their  proper  form  and  fize, 
yet  upon  being  expofed  to  the  action  of  the  Fire  in  a  clofe  Veffel,  they  will  not 
yield  any  Water,  Salt,  Spirit,  or  Oil,  but  they  are  eafily  reduced  to  Powder  ; 
tho’  even  then,  if  they  are  immerfed  in  Water  or  Oil,  they  will  acquire  a  con¬ 
fiderable  degree  of  cohefion.  And  again,  if  Horns,  Bones,  or  the  like  parts  are 
boil’d  ftrongly,  and  for  a  long  while  in  Water,  often  fhifting  the  Decodtion, 
and  putting  on  frefh,  and  this  is  continued  till  the  laft  Water,  after  boiling  fome 
time,  is  as  pure  as  when  it  was  put  on,  then  all  thefe  Decodtions  being  mixed  to¬ 
gether,  and  infpiffated,  will  form  a  thick  Jelly,  which  when  it  is  cold,  acquires 
fuch  a  confiftence,  as  to  ftand  againft  the  Knife.  And  if  you  then  take  fuch  a 
Mafs  prepared  from  Hartfhorn,  Ivory,  Bones,  or  Flefh,  and  diftill  it  in 
the  manner  difcrib’ci,  it  will  yield  the  very  fame  parts  as  before  and  the 
horny  or  bony  Subftance  that  remains  after  fuch  a  thorough  Decodtion,  will 
give  out  in  Diftillation  fo  much  lefs  Salt,  Oil,  and  Spirit,  as  there  was  Jelly 
boil’d  from  it.  Hence  therefore  it  appears,  that  all  that  faline,  fpirituous,  and 
oily  Matter,  proceeds  only  from  the  Fluids,  and  that  the  ultimate  folid  parts  are 
mere  Ample  Earth,  cohering  but  (lightly  together,  in  which,  after  it  has  buffer¬ 
ed  the  utmoft  torture  o(  the  Fire,  there  is  not  difcovered  the  lead  fign  of  a  fix’d 
Salt,  nothing  then  remaining  but  white  Afhes,  which  are  exceeding  fit  for  ma¬ 
king  the  affaying  Tefts  with.  And  if  you  boil  Bones  in  this  manner  in  P  apin'1 s  Di- 
gefter,  as  I  have  formerly  frequently  done,  when  the  Decodtion  has  been  re¬ 
peated  fufficiently,  they  will  be  found  almoft  purely  earthy.  Thefe  things  there¬ 
fore  being  all  laid  together,  have  inform’d  me,  that  there  is  fcarce  any  defcern- 
ible  difference  in  the  principles  produced  by  Diftillation  from  any  animal  Sub¬ 
ftance,  except  only  with  regard  to  the  Oil,  which  is  in  greater  plenty  in  fome 
parts  than  others.  But  the  Oil  in  Diftillation  becomes  intolerably  empyreumati- 
cal,  and  inftdts  all  the  other  parts  with  a  moft  abominable  and  indelible  Smell 
and  Tafte.  Hence  it  comes  to  pafs,  that  a  folid  part,  when  it  is  diftilled,  be¬ 
comes  proportionably  more  offenfive,  as  it  contains  more  Oil,  for  which  reafon, 
the  Bodies  which  lean  Hartlhorn  yields  in  Diftillation,  are  in  this  refpedt  different 
from  what  you  procure  from  an  Ox’s  Bone  that  is  full  of  Marrow  But  betting 
abide  this  one  confideration,  in  other  refpedts  there  is  hardly  any  difference  ;  for 
she  Spirits  and  Saks  being  freed  from  their  Oil,  become  very  nearly  the  fame. 
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Nor  could  I  everdifcover  any  confiderable  variety  in  the  Chemical  Produdtions 
from  different  Animals  ;  for  Horfes  Hoofs,  Bullocks  and  Harts  Horns,  Ivory, 
Tortoife-fhell,  Hair,  and  Silk,  yield  the  fame  Principles.  And  hence  again  it 
fjgnifies  little  from  which  they  are  procured,  fetting  afide  the  regard  to  the  Oil 
already  explained.  Thus  in  the  Spirit  of  human  Blood,  Hartfhorn,  Horfes 
Hoofs,  and  raw  Silk,  I  never  could  find  any  difagreement,  but  in  their  Oil.  I 
know  indeed,  that  Van  Helmont  extolls  the  faline  Spirit  of  human  Blood  above 
all  others,  on  account  of  its  curing  the  Epilepfy  ;  and  that  the  Englijh  prefer 
Goddarfs  drops  made  from  Silk,  to  any  of  the  like  kind  •,  but  I  have  been  long 
fatisfied,  thatfuch  a  difference  in  their  effects  is  feldom  obferved  in  Pradtice  with 
fufficient  certainty.  This  however,  in  the  mean  time,  we  are  fure  of,  that  by 
boiling  the  Solids  of  Animals  with  Water,  all  that  Matter  may  be  nearly  ex- 
tradted,  which  in  Diftillation  yields  thofe  parts  we  have  been  defcribing,  the 
Body  that  remains  after  the  Decodtion  yielding  very  little:  That  hence  in  thefe 
infipidifh,  and  fcarcely  odorous  Decodtions,  all  that  Matter  lies  concealed,  which 
in  Diftillation  gives  out  the  Salts,  Spirits,  and  Oils  :  And  that  the  animal  Salts, 
therefore,  by  fuch  long  and  repeated  boiling,  cannot  be  rendered  alcaline  and 
volatile.  But  it  is  farther  certain  too,  that  Air,  Water,  and  Salt,  will  in  time 
abfolutely  deprive  Bones  of  all  that  animal  Matter,  which  in  Diftillation  would 
yield  Water,  Spirits,  Salts,  and  Oils  ;  and  that  old  Bones  by  this  means  ren¬ 
dered  perfedtly  white,  upon  being  committed  to  Diftillation,  afford  nothing  of 
this,  but  exhibit  only  a  very  fimple  Earth,  all  the  other  parts  being  carried  off 
by  the  previous  Putrefadtion.  And  laftly,  which  is  a  pretty  Experiment,  if 
you  take  the  Mufcle  of  an  Animal,  a  Bullock’s  Heart  for  inftance,  and  boil  it 
in  frefli  Waters  till  you  can  boil  nothing  more  out  of  it,  and  then  take  it,  and 
foftly  prefs  out  the  Water,  and  fqueeze  it  gently  betwixt  your  Hands,  and 
then  boil  it  again  in  more  Water,  and  fo  proceed,  taking  off  the  external  fine 
Membrane,  that  the  melted  Fat  may  eafily  difcharge  itfelf ;  I  fay,  if  you  treat 
it  carefully  in  this  manner,  you  will  at  lafb  have  a  dry  folid  Mufcle,  which  will 
not  corrupt,  and  is  exceeding  fit  for  the  examination  of  its  Fibres,  efpecially  if 
you  firft  injedt  warm  Water  into  the  coronary  Veffels  till  you  have  thoroughly 
wafhed  both  the  Arteries  and  Veins  from  their  Blood,  for  by  this  means  you  will 
obtain  a  Skeleton  of  the  Mufcles. 

PROCESS  CXXI. 

7 he  Depuration ,  and  Separation  of  the  Bodies  produced  by  Diftillation ,  from 
ale  alefcent  Vegetables  ( Procefs  33J  or  from  vegetable  Soot  (86)  or  putre¬ 
fied  Vegetables  (88),  or  Animals  (95,  101,  112,  lip,  120);  with  their 
Vertues  when  thus  purified . 

APPARATUS. 

i.T  Elere,  as  you  fee,  take  all  the  Bodies  procured  by  Diftillation  in  the  Pro- 
X  cejfes  cited,  and  mixing  them  together,  put  them  into  a  pretty  large  glafs 
Cucurbit,  which  I  then  fet  apart  for  this  Work.  To  this  I  apply  a  large  Head, 
whofe  Beak  I  cut  off  in  fuch  a  manner  as  to  have  the  Mouth  pretty  wide,  that  the 
Salt  may  readily  pafs  into  the  Receiver,  which  would  otherwife  be  eafily  ftop- 
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ed  there,  and  doling  up  the  Orifice,  might  caufe  the  Head  to  fly  off  with  2 
great  deal  of  violence.  This  being  done,  I  place  the  Apparatus  inBalneo  Ma - 
ri&,  and  with  a  Heat  of  150  degrees,  kept  up  juft  to  the  fame  height,  I  draw 
off  whatever  will  rife  with  that  degree.  By  this  means  then  I  have  a  pinguious 
alcaline  Spirit,  that  is  perfectly  volatile,  and  with  it  a  white,  lolid,  volatile 
Salt.  When  nothing  more  comes  off  with  this  Fire,  the  Receiver  muft  be  re¬ 
moved,  and  this  Spirit  muft  be  kept  by  itfelf,  together  with  this  volatile  Salt. 
And  if  then,  upon  fhaking  ’em  together,  the  Salt  will  be  no  farther  diffolv’d  by 
its  Spirit,  it  is  a  lign  that  the  Spirit  is  as  generous  and  ftrong  as  it  can  be  pre¬ 
pared  by  any  Art.  Let  this  therefore  be  poured  off,  and  be  kept  ftopt  as  clofe 
as  pofiible  for  its  proper  ufes,  under  the  Title  of  true  Spirit  of  Hartfhorn,  Hu¬ 
man  Blood,  &c.  The  Salt  likewife,  which  would  not  be  diffolved  in  this  Spi¬ 
rit,  may  be  kept  in  another  Vefiel,  under  the  Title  of  a  volatile,  oily  Salt  of 
Hartfhorn,  £5 ?c. 

2.  Let  the  Reftduum  be  then  urg’d  with  the  heat  of  boiling  Water,  and  you 
will  have  another  Spirit  that  will  rife  flower  than  the  former,  together  with  a 
light  Oil  fwimming  upon  it,  and  a  fmall  quantity  of  a  volatile  Salt.  Proceed 
to  diftill  with  this  degree  of  Heat  as  long  as  any  thing  comes  off,  and  keep 
this  aqueous,  oily,  and  faline  Liquor  by  itfelf.  This  being  done,  at  the  bot¬ 
tom  of  the  Cucurbit  there  will  remain  a  thick  fetid  Oil. 

3.  Hence  then  you  have  from  thefe  Bodies,  firft,  a  Water  that  is  neither  oily 
nor  faline ;  then  an  alcaline  oily  Spirit ;  next  a  volatile  oily  Salt  ;  fourthly,  a 
volatile  Oil,  with  an  oily  Alcali,  a  little  lefs  volatile,  together  with  a  fetid  Wa¬ 
ter  ;  and  laftly,  an  Oil  fo  fix’d,  that  it  won’t  rife  with  213  degrees  of  Heat. 

4.  If  the  firft  Spirit  is  fublim’d  in  a  frefh  Vefiel  with  a  Heat  of  only  100  de¬ 
grees,  you  will  then  have  a  purer  Salt  almoft  in  a  folid  form  *,  and  if  you  pro¬ 
ceed  lb  long  till  the  fublim’d  Salt  begins  to  be  diffolv’d  by  the  following  Li¬ 
quor,  then  at  the  bottom  there  will  be  left  a  watery  Liquid,  together  with  an 
Oil  fwimming  at  top.  Hence,,  therefore,  thefe  Spirits  confift  of  a  very  lighc 
Water,  Oil,  and  Salt,  combin’d  together,  and  hence  they  are  capable  of  being 
refolved  into  thefe  three  again.  Thefe  Spirits  therefore  are  a  volatile,  fapo- 
nacious  Lixivium.  And  the  refiduary  Water  and  Oil  may,  by  a  new  Diftil- 
lation,  be  fo  feparated,  that  an  infipid,  but  fetid  Water,  and  an  Oil,  may  be 
obtained  diftinCt,  all  the  Salt  being  carried  off  by  the  moft  volatile  Oil.  Hence 
then  we  under ftand  the  nature  of  thefe  Spirits.  This  Salt,  however,  thus  pro¬ 
duc’d  by  Sublimation  from  its  Spirit,  is  always  oily,  tho*  lefs  fo  indeed  than  it 
was  before,  and  hence  it  is  whiter*,  for  in  every  repetition  it  leaves  a  yellow, 
and  fometimes  a  red  Oil  behind  it,  from  which  it  had  its  Colour.  But  when 
the  Spirits  of  Pracefs  106,  that  are  not  oily,  but  merely  aqueous  and  alcaline, 
are  treated  in  this  manner,  then  a  volatile  alcaline  Salt  rifes  alone  in  a  dry  form, 
and  there  remains  a  proportionably  lefs  faturatecl  alcaline  Water  at  the  bottom. 
Hence,  therefore,  we  learn,  that  when  by  Putrefaction  the  admixture  of  a 
fix’d  Alcali,  or  the  aCtion  of  the  Fire,  the  Salt  of  Animals  is  once  render’d  al¬ 
caline  and  volatile,  by  this  very  means  it  becomes  and  continues  more  volatile 
than  pure  Water,  and  the  moft  volatile  Oil ;  and  hence  the  Water  that  is  left 
behind,  difcovers  the  Oil  that  lay  concealed  before;  for  whilft  this  was  united 
with  its  Alcali,  it  was  of  a  faponacious  nature,  and  fo  wou’d  dififolve  in  the 
Water,  but  its  Alcali  being  now  feparated  from  it,  it  no  longer  retains  this 
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foapy  quality,  but  like  true  Oil  difengages  itfelf  from  the  Wat;er,  and  appears 
in  a  diftin<5t  Body. 

5.  Let  the  Oil  that  is  feparated  from  the  other  parts,  in  the  rectification  of  the 
Spirits,  be  mix’d  with  that  which  remain’d  at  the  bottom  of  the  Cucurbit  No.  2. 
IJpon  thefe  pour  fome  clean  warm  Water,  and  (hake  ’em  together,  in  order  to 
diffolve  any  Salt  that  may  adhere  to  the  Oil,  by  which  means  the  cauftic  acri¬ 
mony  of  the  Oil  will  be  in  a  great  meafure  deftroy’d,  and  it  will  become  milder. 
Decant  this  faline  Water,  and  fet  it  by,  that  the  Salt  may  by  fublimation  be  fe¬ 
parated  from  it.  Put  the  Oils  into  a  Cucurbit,  and  wich  213  degrees  of  Heat 
free  ’em  from  their  Water,  keeping  up  this  Heat  till  nothing  more  can  be  drawn 
off,  and  then  diftill  them  with  a  clean  Retort  into  a  pretty  large  Receiver,  be¬ 
ginning  with  a  moderate  degree  of  Fire,  and  gradually  incrcafing  it,  till  you 
can’t  force  out  any  thing  farther  with  the  ftrongeft  Sand  Heat.  By  this  means 
then  the  Oil  will  become  thinner,  more  limpid,  and  lefs  fetid,  and  there  will  be 
a  black  Earth  left  in  the  Retort.  And  if  you  repeat  the  diftillation  a  fecond 
time  upon  thefe  black  Faces,  the  Oil  will  become  ftill  more  limpid,  purer, 
thinner,  and  lefs  fetid,  and  you  will  again  have  more  Earth  left  behind,  fo 
that  every  time  the  quantity  of  Earth  will  be  increas’d,  whilft  that  of  the  Oil  is 
diminifh’d,  which  continually  advances  in  limpidity,  purity,  and  fubtlety.  And 
indeed  of  this  there  is  fcarce  any  end,  as  I  once  had  an  opportunity  of  observing, 
whilft,  according  to  Van  Helmont's  direction,  I  attempted,  with  the  utmoft  Pa¬ 
tience,  to  prepare  the  oily  diaphoretic  which  he  mentions  in  his  Aurora  Medicine  ; 
for  he  there  orders  the  Oils  to  be  diftill’d  till  they  will  no  longer  leave  behind 
’em  any  earthy  Faces.  I  took  therefore  fome  pounds  of  Oil  of  Hartfhorn,  di- 
ftill’d  it  in  the  manner  defcrib’d,  and  cohobated  it  a  great  number  of  times,  but 
there  was  always  fome  feculent  Matter  left  behind,  fo  that  at  Iaft  I  had  loft  the 
greateft  part  of  my  Oil,  obtaining  only  in  the  room  of  it  a  good  deal  of  ufelefs 
Earth,  of  which  I  found  there  was  fome  left  at  the  bottom  of  the  Retort  the  very 
laft  Diftillation.  By  this  means,  however,  I  procur’d  a  very  penetrating  Oil,  that 
was  not  unpleafant.  Hence  therefore  I  was  ready  to  believe  that  Van  Helmont 
had  never  brought  this  Experiment  to  a  conclufion  himfelf,  which  he  recom¬ 
mends  to  others  j  and  was  fatisfied  that  the  Great  Boyle  tells  us  upon  better 
authority  in  his  Treatife  Of  the  Mutability  of  Principles ,  that  by  an  obftinate  co- 
hobation  almoft  all  thefe  Oils  are  converted  into  Earth,  and  that  then  the  Acri¬ 
mony  is  taken  away  that  remain’d  in  the  Oils  after  the  Salt  was  wafh’d  out  of 
them.  Any  Perfon  however  will  find  it  worth  his  while  to  cohobate  thefe 
Oils  fifteen  times,  for  by  this  means  he  will  obtain  an  Oil  that  is  almoft  as  thin 
as  a  Spirit,  is  pellucid,  exceeding  penetrating,  volatile,  of  a  grateful  Smell 
and  Tafte,  that  penetrates  wonderfully  through  all  the  paflages  of  the  Body5 
is  an  anodyne,  paregoric,  refolvent,  and  febrifuge,  is  greatly  beneficial  to  txhe 
Nerves,  and  being  rubb’d  upon  the  Spine  of  the  Back  before  the  Fit,  prov  s 
ferviceable  in  Intermittents :  The  Dole  from  20  drops  to  30.  See  Dippelius  de 
Morb.  H.  and  the  famous  Hoffman  Ob.  Ch.  Pbyf.  C.  1.  Hence  therefore  we  fee, 
that  thefe  Oils  are  convertible  into  a  very  large  proportion  of  Earth,  and  a  very 
fmall  one  of  true  Oil.  But  when  they  have  undergone  fuch  a  management, 
then  they  all  become  of  the  fame  Nature,  and  fcarcely  to  be  diftinguifh’d  from 
one  another,  fo  that  diftili’d  animal  Oil,  when  it  is  perfectly  ft  ted  from  every 
thing  elfe,  feems  from  all  Animals  to  be  intirely  the  fame. 
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6.  Laflly,  the  volatile  Salts  of  Animals  are  depurated  after  various  methods 
in  order  to  procure  them  fimple,  and  free  from  the  admixture  of  any  other 
Body  ;  and  thefe  are  as  follow. 

1.  I  take  this  large  Bolthead  that  has  a  very  long  large  Neck,  which 
I  cut  off  in  that  part  where  it  is  wideft.  Into  this  I  put  fome  volatile  Salts 
that  are  not  very  pure,  and  fitting  on  a  Head  that  has  a  large  Beak,  and  ap¬ 
plying  a  Receiver,  I  gently  urge  them  with  a  foft  Sand  Heat  :  By  this 
means  the  Salt  afcends  to  the  top  of  the  Alembic,  and  the  Neck  of  the 
Bolthead.  I  continue  this  Operation  till  nothing  more  rifes,  and  then  take 
out  the  pure  Salt,  and  keep  it  in  a  clofe  Veffel,  there  remaining  at  the  bot¬ 
tom  of  the  Bolthead  an  Oil  and  fetid  Water.  In  this  method  however  there 
is  always  fome  Oil  afcends  with  the  Salt,  though  by  a  fecond  fublimation, 
great  part  of  this  will  be  again  left  behind,  and  the  Salt  will  rife  more 
pure.  And  here  the  Salt  procur’d  from  Urine,  Whites  of  Eggs,  Blood, 
Horns,  and  Bones,  when  it  is  rectified  in  this  manner,  becomes  at  laft  per¬ 
fectly  the  fame;  for  by  a  repetition  of  this  Operation  I  have  at  length 
brought  them  to  fuch  a  likenefs  that  I  cou*d  not  diftinguifh  them  from  one 
another,  and  always  the  lefs,  the  oftner  the  fublimation  had  been  repeated. 
Hence  then  it  appears,  that  all  the  difference  obferved  betwixt  volatile 
alcaline  Salts  is  owing  only  to  the  empyreumatical  Oil  that  adheres  to  ’em, 
which  being  carefully  and  intirely  remov’d,  the  remaining  depurated  Salts 
become  perfe&ly  alike :  Though  it  is  very  white  however  juft  after  the  Ope¬ 
ration,  yet  in  time  it  grows  yellowifh,  a  latent  Oil  difcovering  itfelfa-new. 
This  thofe  Chemifts  find  greatly  inconvenient  who  prepare  Sale  of  Hartf- 
horn  for  fale,  and  therefore  want  to  give  it  an  agreeable  whitenefs  that 
will  laft  a  good  while. 

2.  This  fecond  method  therefore  I  have  found  to  fucceed  very  well.  Take  the 
Salt  once  purified  by  fublimation  in  the  manner  deferib’d,  put  ic  into  a 
tall  glafs  Cucurbit,  and  immediately  throw  upon  it  4  times  as  much  of  the 
pureft,  drieft,  hot  Chalk,  reduced  to  a  very  fine  Powder,  which  muft  be 
done  in  fuch  a  manner  that  the  Salt  may  be  well  cover’d  with  it.  Fit  on, 
asfoonand  as  clofe  as  you  can,  a  clean,  dry  Alembic,  which  will  be  fo 
much  the  properer  for  this  Operation,  as  it  is  bigger  and  has  a  Beak  with 
a  wider  Mouth.  Then  lute  on  a  Receiver,  and  diftill  with  only  a  gentle 
Warmth,  which  will  be  beft  directed  by  the  warm  Bath.  By  this  means 
then  all  the  Salt  will  be  fublim’d  white,  pure,  alcaline,  and  volatile,  whilft 
almoft  all  the  Oil  will  be  retain’d  in  the  dry  bibulous  Chalk.  At  the  fame 
time  too  the  Chalk,  by  its  admixture,  will  make  no  alteration  at  all  in  the 
nature  of  the  Salt,  invifeating  only  the  Oil,  and  by  this  means  rendering  the 
Salt  more  fimple  and  pure.  And  indeed  the  Salts  prepar’d  in  this  manner  will 
continue  for  a  great  length  of  time  without  any  alteration,  efpecially  if 
they  are  accurately  rubb’d  with  the  Chalk  before  they  are  fublim’d  :  But 
then  it’s  true  a  good  deal  of  the  volatile  part  exhales  during  the  rubbing, 
and  the  Salt  grows  very  loon  moift  with  the  Air,  and  diffolves. 

3.  Laftly  therefore,  if  upon  the  Salt  thus  depurated  by  Chalk  you  pour  as 
much  pure  Spirit  of  Sea-Salt  as  is  necelfary  to  a  perfect  faturation,  then 
dilTolve  th e.  Sal-Ammoniac  thus  produced  in  Water,  filter  the  Liquor  till  you 
have  reduc’d  ic  to  the  greateft  purity,  infpiflate  it  to  a  Salt,  and  then  diftill 
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this  Sale  with  a  fix’d  Alcali,  according  to  Procefs  io 6,  you  will  by  this 
means  have,  a  very  white,  pure  alcaline  Salt,  perfectly  fimple,  and  intire— 
)y  freed  from  all  its  Oil.  See  the  Phil.  Tranf  ahr.  Vol.  III.  p.  335,  where 
you  have  this  elegant  Invention  very  well  deferib’d.  After  the  volatile, 
alcaline,  oily  Salts  now,  mentioned  in  the  title  of  this  Procefs,  are  by  thefe 
three  methods  brought  to  their  greateft  fimplicity,  there  is  then  no  fenfi- 
ble  difference  to  be  obferved  in  them,  and  that  whether  they  naturally  re- 
fide  in  the  Bodies,  or  are  produced  by  Putrefaction,  or  Fire.  And,  ex¬ 
actly  in  the  fame  manner,  may  the  fame  be  procured  from  Birds,  terreltrial, 
and  amphibious  Animals,  Fifh,  Reptiles,  and  thofe  Creatures  that  live  in 
the  Earth,  as  likewife  from  alealefeent  Vegetables,  Soot,  &c.  So  that  all 
thefe,  when  they  are  freed  from  their  Spirit  and  Oil  with  Spirit  of  Sea-Salt, 
produce  the  very  fame  kind  of  Sal-Ammoniac ,  which  being  again  refolv’d 
by  fix’d  Alcali’s  yields  the  alcaline  Salt  and  Spirit  of  Procefs  106.  Hence 
therefore,  in  the  whole  compafs  of  Nature,  there  is  but  one  volatile  Alca- 
li  that  we  are  at  prefent  acquainted  with,  that  is  to  fay,  when  it  is  per¬ 
fectly  freed  from  every  thing  elfe.  The  difference  therefore  that  is  obferv’d 
in  it,  when  it  is  not  fo  pure,  depends  always  upon  the  admixture  of  fome 
other  Principle,  particularly  upon  an  Oil  that  adheres  to  it,  which  in  va¬ 
rious  Bodies  is  more  different  in  its  Natuie;  though  even  this  Difference 
that  appears  in  the  Oils  is  principally  owing  to  a  fmall  quantity  of  Spirit, 
and  fo  ultimately  this  diverfity  in  the  Salts  will  a  rife  chiefly  from  the  Spirit 
that  refides  in  the  Oil.  Hence  therefore  we  fee  that  the  Water,  Earth,  and 
Salt  of  Animals,  when,  by  the  methods  laid  down,  they  are  reduc’d  to  their 
ultimate  fimplicity,  are  perfectly  the  fame  without  any  difference  at  all. 
The  diftinguifhing  quality  therefore  of  every  one  of  them  refides  chiefly  in 
the  Oil  alone,  which  itfelf  too,  is  diftingufhed  by  its  Spirit,  fo  that  this  be¬ 
ing  intirely  remov’d,  even  the  Oils  themfelves  become  wonderfully  like  one 
another  :  In  Animals  therefore  the  Spiritus  Rettor  again  caufes  the  principal 
difference,  as  we  have  already  made  appear  it  does  in  Vegetables.  Thefe 
then  are  the  ultimate  and  very  fimple  effects  of  this  chemical  Analyfis:  If 
the  Artift  endeavours  to  profecute  his  labours  any  farther,  he  almoft  lofes 
the  fugitive  corpufcles,  which  when  they  are  alone  don’t  confiderably  co¬ 
here  together,  but  being  properly  united  with  one  another,  form  infinite 
numbers  of  compound  Bodies.  It’s  likely  now,  you  may  defire  that  I 
fhou’d  chemically  explain  to  you  the  properties  of  this  pure,  volatile,  alca¬ 
line  Salt,  and  therefore  I’ll  give  you  the  chief  of  them,  which  are  as 
follow. 

.  It  caufes,  in  the  fame  manner  that  a  fix’d  Alcali  does,  a  pretty  ftrong  Ef- 
fervefcence  with  every  known  Acid,  which  continues  too  a  confiderable 
while.  At  the  fame  time  too  it  unites  itfelf  flrongly  with  the  Acid,  re¬ 
tains  it  powerfully,  and  with  it  conftitutes  a  compound  Salt,  the  kind  of 
which  is  determined  by  the  attra&ed  Acid :  And  by  this  means,  in  a 
perfect  faturation,  it  is  increafed  |4ths  of  its  weight.  Hence  then  we  learn 
the  proportion  betwixt  the  Alcali  and  Acid  that  is  neceffary  to  bring  them 
to  an  Equilibrium ,  and  how  much  of  each  of  them  may  be  expected  again 
in  the  refolution  of  thefe  compound  Salts.  As  foon  as  ever  now  this  point 
of  Saturation  is  obtain’d,  the  a&ion  of  the  Salt  thus  produced  muff  not 
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be  judg’d  of  from  the  Acid  or  Alcali  that  enter  into  the  compofition,  but 
from  the  particular  nature  of  this  new  Salt.  Hence  therefore  the  error 
many  Perfons  have  fallen  into  is  eafily  refuted,  who  imagine  compound 
Salts  have  the  fameVertues,  which  they  obferve  in  the  fimple  Salts  into  which 
they  may  be  refolved. 

2.  This  Salt,  being  put  into  aCtion  by  the  Heat  of  a  healthy  Body,  very  foon 
inflames,  burns,  converts  into  a  gangrenous  Efchar,  and  hence  perfectly 
deftroys  every  part  to  which  it  is  applied  in  fuch  a  manner  that  the  Moti¬ 
on  excited  by  this  Heat  fhall  be  kept  determin’d  upon  it:  For  if  a  fcruple 
of  pure  volatile  Salt  of  Hartfhorn  is  laid  upon  the  Skin,  and  prefently  fe- 
cur’d  with  a  Pitch  Plaifter,  within  half  a  quarter  of  an  hour  there  will  be 
raifed  a  furprizing  black  Carbuncle,  in  the  fame  manner  as  if  it  had  been 
burnt  with  a  red-hot  Iron.  The  Colour,  Pain,  Heat,  and  fhrivelling  up 
the  Skin  too,  is  always  exaCtly  the  fame.  And  as  for  the  Humours  it  re- 
folves  them,  and  renders  them  thin,  and  fanious. 

3.  It  is  wonderfully  mobile,  and  volatile,  in  this  particular,  even  exceeding 
all  the  Bodies  we  are  acquainted  with;  for  in  mobility  it  goes  beyond  Al¬ 
cohol  and  every  thing  elfe.  If  Water,  Alcohol,  and  this  Salt  are  mix’d 
together  in  a  tall  Bolthead,  and  you  fix  on  an  Alembic  and  apply  the  leaft 
degree  of  Fire,  the  Salt  will  rife  alone  into  the  Alembic  long  before  the 
Alcohol,  which  will  afcend  next,  the  Water  riling  laft  of  all,  and  that  not 
without  difficulty.  And  in  the  fame  manner  this  Salt  flies  off  from  every 
heating  point.  Thus  if  you  lay  it  open  upon  your  hot  Hand,  it  prefently 
flies  off  without  giving  it  any  pain,  for  it  does  not  read  a  great  deal  upon 
the  heating  Body,  but  quitting  it  immediately  leaves  it  unaffected  ;  in 
which  particular  it  differs  greatly  from  a  fix’d  alcaline  Salt,  which  by  its 
weight  remains  unmov’d.  In  the  mean  time  however,  when  thefe  volatile 
Alcali’s  have  enter’d  into  our  Veflels,  and  are  there  agitated  by  the  vi¬ 
tal  Heat,  and  the  Impetus  of  the  circulating  Fluids,  they  then,  by  their 
acrid,  corrofive,  ftimulating  quality  aCt  very  powerfully  upon  the  fenfible 
Fibrillce  in  particular  of  the  nervous  Syllem,  which  they  excite  into  a 
greater  degree  of  motion,  and  at  the  fame  timediffolve  the  Humours,  and 
thus  promote  Perfpiration,  Sweat,  Urine,  and  a  difcharge  by  the  falival 
Glands.  If  its  volatile  Fume  too  mix’d  with  the  Air,  is  drawn  in,  and  ap¬ 
plied  to  the  Membrana  Pituitaria  of  the  Nofe,  Mouth,  Fauces ,  and  Lungs, 
by  the  irritation  it  caufes,  it  refolves  the  Pituita  when  it  begins  to  grow 
vifcid  there,  and  thus  has  often  beautiful  effeCts,  when  it  is  made  ufe  of 
with  Judgment. 

4.  In  watery,  acid,  auftere  Diforders,  therefore,  of  the  Humours,  in  a  Lan¬ 
guor  of  the  nervous  Syftem,  and  in  thofe  cafes,  where  from  a  too  eafy  mo¬ 
bility  of  the  Senforium  Commune ,  the  Impetus  of  the  animal  Spirits  is  irre¬ 
gular,  and  they  rufh  into  particular  Mufcles  without  the  direction  of  the 
Will,  this  Salt  is  greatly  fuitable,  and  is  of  excellent  fervice.  And  hence 
in  hypochondriacal  and  hyfterical  AffeCt.ions,  Epilepfies,  and  Convulfions, 
it  proves  a  fuccefsful  Remedy.  If  it  is  diluted  with  Water,  and  received 
into  the  Vagina  in  form  of  Vapour,  it  is  look’d  upon  as  one  of  the  molt 
expeditious  Emmenagogues,  when  it  is  prudently  adminiftred,  and  the  con- 
flitution  of  the  Body  requires  fuch  an  Evacuation.  In  an  alcalious,  putrid, 
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and  broken  date  of  the  Humours,  and  in  thofe  Bodies  which  are  too  much 
in  motion  already,  it  proves  a  defperate  Poifon.  It  may  be  applied  out¬ 
wardly  too  as  a  Cauftic  for  burning  fmall  Iffues,  and  extirpating 
Warts,  and  the  grandinous  Tubercles  of  the  Eye- lids.  In  thefe  cafes  you 
take  a  little  Pellet  of  Lint,  and  wetting  it  with  a  folution  of  this  Salt, 
apply  it  to  the  place  to  be  corroded,  covering  it  with  a  little  Plaifter 
of  Diachylon  cum  gumj?ii,  and  then  leaving  it  till  you  think  it  has  perform'd 
its  Office. 


PROCESS  CXXII. 

A  Soap  made  with  a  pure  volatile  alcaline  Saltj  and  Alcohol. 

A  P  P  A  R  A  T  U  S. 

I  TAKE  an  alcaline  Spirit  of  Sal-Ammoniac ,  fo  drong  that  a  good  deaf  of 
its  Salt  remains  undidolv’d  at  the  bottom,  and  put  fuch  a  quantity  of  it 
into  a  very  clear,  clean,  dry,  cold,  cylindrical  Glafs  with  a  narrow  Mouth, 
as  will  fill  it  near  half  full.  Upon  this  I  then  very  gently  pour  as  much  choice 
cold  Alcohol  as  will  fill  the  Veffel,  taking  care  that  it  don’t  diredlly  fall  upon 
the  Spirit,  but  run  foftly  down  the  fides.  This  then  being  done,  you  fee  there 
is  a  white  Coagulum  form’d  on  the  furface  of  the  alcaline  Spirit,  upon  which  the 
Alcohol,  which  is  lighter,  difpofes  itfelf.  I  now  therefore  turn  up  the  Veffel,  and 
you  fee  wherever  the  Alcohol  and  alcaline  Spirit  come  into  contaCt  there  imme¬ 
diately  appears  a  white  opake  Coagulum ;  and  when  by  lhaking  ’em,  as  I  do 
at  prefent,  they  are  thoroughly  mix’d  together,  the  whole  Compound  becomes 
white,  opake,  and  of  a  folid  confidence,  and  that  to  fuch  a  degree,  that  upon 
turning  the  Veffel  upfide  down  there  does  not  one  drop  run  out.  If  you  dop 
the  Veffel  nicely,  however,  and  fet  it  by,  you  will  in  a  fhort  time  find  it  dif- 
folve  again  into  a  Liquid  fwimming  at  top,  and  a  denfer,  faline  Subdance  col¬ 
lected  at  bottom,  fo  that  in  a  year’s  time  there  will  be  an  almoft  folid  Salt  at 
the  bottom  with  a  Liquor  above  it.  If  the  whole  Mafs  produced  in  this  manner 
is  committed  to  didillation  with  a  gentle  Fire,  from  the  Alcohol,  and  dry  Salt, 
there  will  be  fublim’d  a  folid  alcaline  Salt  that  is  balfamic,  and  oily.  The 
colder  now  the  Weather  and  Place  is,  in  which  this  Experiment  is  made,  the  more 
fuccefsful  will  be  the  event. 

USE. 

This  is  one  of  the  mod  difficult  amongd  the  chemical  Experiments,  as 
both  thefe  Liquors  are  required  fo  perfect,  and  fo  many  circumdances 
mud  be  obferv’d,  one  of  which  being  negleCted,  it  will  never  lucceed,  though 
it  condantly  will  if  they  are  all  rightly  attended  to.  Here  then  you  learn,  that 
a  pure  volatile  alcaline  Salt  attracts  into  it  the  mod  fubtil  Oil  we  are  acquainted 
with,  viz.  Alcohol.  And  hence  it  comes  to  pafs,  that  the  Soap  thus  pro¬ 
duc’d  is  the  mod  fubtil  and  penetrating  of  all,  as  it  confifts  of  the  mod-  . 
fubtil  and  volatile  Alcali  and  Oil,  furprizingly  combin’d  together  in  an  in- 
dant.  Hence  this  Medicine  being  diluted  with  Honey  and  Water,  and  taken 
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fading,  makes  its  way  into  almoft  all  the  Veffels  of  the  Body,  refolves  Ob- 
ftrudtions,  frees  the  Veffels,  and  at  the  fame  time  incites  the  vital  Powers,  by 
which  means,  when  the  Diforder  arifes  from  fuch  a  Matter  as  is  difpofed  to  fub- 
mit  to  thefe  kind  of  helps,  it  very  happily  cures  many  Difeafes,  and  thole  bad 
ones  too.  As  it  is  of  an  exceeding  volatile  nature  however,  and  its  vertue  foon 
goes  off,  it  is  not  capable  of  fubduing  the  more  ftubborn.  In  the  Jaundice  it 
is  greatly  extoll’d,  where  there  is  no  confiderable  inflammation.  It  will  notdif- 
folve  the  human  Calculus ,  nor  prevent  its  concretion  and  increafe.  It  feems  to 
be  of  the  fame  nature  with  Salt  of  Tartar  render’d  volatile.  In  a  gentle  Heat 
it  becomes  fluid;  in  the  Cold  it  comes  nearer  to  the  form  of  a  Solid. 
If  the  pureft  Alcohol  is  mix’d  in  the  fame  manner,  in  a  glafs  Veffel,  with  one 
third  as  much  of  a  very  dry  volatile  Alcali,  you  have  a  Soap  that  is  a  good 
deal  folider,  for  then  there  is  no  Water  in  it,  whereas  in  the  ftrongeft  alcaline 
Spirit,  there  is  always  twice  as  much  Water  as  Salt.  Van  Helmont  was  afraid 
that  thiswou’d  quickly  generate  a  Calculus ;  but  certainly  without  reafon  ;  for 
this  Soap,  quite  different  from  a  human  Calculus ,  diffolves  with  Heat,  may  be 
diluted  with  Water,  and  being  fpontaneoufly  volatile,  all  flies  off:  They  have 
nothing  therefore  common  to  them  both,  nor  is  there  any  refemblance  between 
them.  Van  Helmont  was  not  the  Author  of  this  Experiment,  but  Ray¬ 
mond  Lully ,  a  long  time  before  him:  This  Compound  however  is  call’d  the 
Offa  Helmoniiana.  Nor  did  the  Author  of  that  Englifh  Treatife  Of  the  Liquor 
Alcaheft,{] uppofed  to  be  Dr.  George  Starkey ,  fufficiently  confider  the  matter,  when 
he  fuppofed  this  Soap,  reduced  to  a  Liquor  by  repeated  dift illation,  to  be  the 
Alcahifl  of  Helmont. 

PROCESS  CXXIIL 

A  Jimple  aromatic  volatile  Salt  of  Angelica. 

A  P  P  A  R  A  r  U  S. 

5.  *TAKE  of  the  frefh  fmall  Roots  of  Angelica,  dug  up  in  February,  2 
J-  ounces,  cut  ’em  to  pieces,  put ’em  into  a  Retort,  pour  upon  ’em  12 
times  as  much  Spirit  of  Wine  once  rectified,  and  then  add  1  ounce  of  pound¬ 
ed  Sal-Ammoniac ,  and  3  drachms  of  Salt  of  Tartar.  This  being  done,  imme¬ 
diately  lute  on  a  Receiver,  and  diftill  with  a  gentle  Heat,  not  exceeding  150 
degrees.  By  this  means,  then,  there  will  come  over  into  the  Receiver  a  white, 
alcaline,  alcoholifated  Salt.  When  this  ceafes  to  rife,  increafe  your  Fire  a  little, 
and  the  Spirit  of  Wine  will  come  off,  and  appear  in  very  oily  ftreaks.  Proceed 
as  long  as  you  have  any  of  thefe  Spirits,  and  when  the  Salt  begins  to  be  diffolv’d 
by  the  watery  part  that  afeends  laft,  defift  from  the  Operation,  and  put  the  Li¬ 
quor  thus  prepared  into  a  Veffel,  which  muff  be  flopp’d  very  clofe.  What 
remains  after  the  Diftillation  throw  away. 

2.  Take  an  ounce  more  of  the  fame  Roots,  cut  very  fmall,  put  ’em  into 
a  Retort,  pour  upon  ’em  the  Liquor  drawn  off  before,  and  diftill  till  the  Salr, 
which  will  come  off  firft,  begins  to  be  diflolv’d.  Shake  the  Salt  and  Spirit,  till 
they  are  thoroughly  mix’d  together,  and  flop  ’em  in  a  Veflel  as  clofe  as  poffible, 
under  the  Title  mention’d. 
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USE. 

THE  Alcali  of  the  Tartar,  abforbing  the  Acid  of  the  Sal-Ammoniac  {Pro- 
cefs  106.)  fets  its  pure  Alcali  free,  and  fo  renders  it  volatile,  which  be¬ 
ing  united  with  the  pure  diftill’d  Spirits  of  Wine,  makes  with  thefe  the  vola¬ 
tile  Salt  of  the  preceding  Procefs  ;  and  with  this  again,  from  the  natural  difpo- 
lition  of  the  Alcohol,  the  Spiritus  Rettor  of  the  Angelica  unites  itfelf,  which 
refides  in  its  bahamic  oily  part,  and  is  very  volatile.  Hence  the  nature  of  the 
Alcohol,  which  equally  unites  with  all  thefe  kinds  of  Spirits,  is  here  determin’d 
by  the  particular  Spirit  of  Angelica,  fo  that  now  we  have  a  Spirit  of  Angelica 
according  to  Procefs  6g.  In  the  mean  time  too,  the  volatile  and  fix’d  alcaline 
Salts,  and  the  acid  Spirit  of  the  Sea-Salt,  help  to  open  the  Body  of  the  Angeli¬ 
ca  during  the  Diftillation,  and  thus  caufeit  to  give  out  its  Oils  and  Spirits  more 
fuccefsfully.  The  Liquor  thus  produc’d,  on  account  of  its  fragrance,  grate¬ 
ful  tafte,  penetrability,  mobility,  and  faponacious,  anti-acid,  and  anti-auftere 
vertue,  furnifhes  us  with  a  Medicine,  which,  in  the  Hand  of  a  fkilful  Phyfician, 
may  be  ufed  with  great  fuccefs:  For  it  is  of  fervice  in  all  watery,  pituitous, 
cold,  acid,  and  auftere  Difeafes,  in  cafes  where  the  Bile  don’t  perform  its  office, 
and  in  almoft  every  Diforder,  where  there  is  a  Languor  without  any  Inflamma¬ 
tion  and  Putrefaction,  particularly,  when  at  the  fame  time,  an  irregular  mobi¬ 
lity  of  the  Nerves  and  Spirits,  caules  fuch  troublefome  hy  pochondriacal  and  hy- 
fterical  Paroxyfms  y  and  in  Flatus’s  that  arife  hence,  it  proves  an  excellent 
Remedy.  It  is  a  noble  cardiac,  ftomachic,  calefacient,  fudorific,  diuretic,  dia¬ 
phoretic,  antiparalytic,  antifpafmodic,  and  antepileptic  Medicine,  where  the 
Diforders  are  owing  to  the  caufes  abovementioned.  The  Credit  of  this  is  parti¬ 
cularly  owing  to  Bafil  Valentine ,  and  Francifcus  Sylvius ,  who  firft  introduc’d  this 
noble  kind  of  Medicine  into  Phyfick.  The  Followers  of  Sylvius,  however,  by 
an  unfeafonable  ufe  of  it,  have  frequently  brought  it  into  difgrace.  This  in- 
lbance  that  we  have  given  you  now,  will  ferve  for  every  thing  of  this  kind  ;  for 
by  fuftituting  any  other  aromatic,  as  Flowers  of  Lavender,  or  the  like,  you  will  - 
always  have  a  new  and  excellent  Medicine. 

PROCESS  CXX1V. 

A  compound  aromatic  (Sal- Volatile)  volatile  Salt.. 

A  P  P  A  R  A  T  U  S. 

TAKE  of  the  compound  Spirit  defcribed  Procefs  72,  24  ounces,  put 
it  into  a  clean  Retort,  and  then  add  6  drachms  of  Salt  of  Tartar,  and  2 
ounces  of  Sal-Ammoniac  reduc’d  to  Powder,  and  mix  and  diftill  as  in  tie  pre¬ 
ceding  Procefs.  By  this  means  then,  there  will  rife  a  white,  alcaline,  fpirituous, 
oily  Salt,  which  mull  be  kept  for  ufe. 
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use . 

YOU  have  here  another,  and  indeed  better  method  than  the  former,  of  prepar¬ 
ing  aromatic,  oily,  volatile  Salts,  for  medicinal  purpofes.  This  is  eafily  un- 
derftood  from  what  has  been  faid  Proc.  69,  70,  71,  72,  106,  123:  For  from 
the  confpiring  Vertues  of  thefe  Spirits,  are  prepared  noble  Medicines  when 
they  are  ufed  with  judgment,  which  at  pleafure  may  be  varied  an  infinite  num¬ 
ber  of  ways* 

PROCESS  CXXV. 

A  particular  Preparation  of  an  aromatic  (Sal- Volatile  Oleofum)  oily,  vo¬ 
latile  Salt. 

APPARATUS. 

THE  Title  of  this  Procejs  promifes  a  Medicine  that  by  its  fingular  Vertue, 
fhall  anfwer  fome  particular  phyfical  intention.  Thus  if  you  want  a  vo¬ 
latile  Salt,  to  help  the  exclufion  of  the  Fcetusy  or  provoke  the  Lochia ,  or  Men- 
fes ,  take  of  the  diftill’d  Oil  of  Juniper,  Rue,  Savine,  and  Arbor  Vit<z,  of  each 
2  drachms,  diffolve  them  in  20  ounces  of  alcalifated  Alcohol,  fo  as  to  prepare 
a  Quinteffence  according  to  Procefs  6j,  to  which  add  2  ounces  of  a  pure,  dry, 
volatile,  alcaline  Salt,  and  thoroughly  fhake  ’em  together.  By  this  means  then 
they  will  be  fufficiently  united,  if  your  Salt  is  but  dry,  and  you  will  have  fuch 
a  Sal-Volatile  as  you  want. 

U  S  E. 

HERE  again  you  have  a  third,  and  pretty  good  method  of  preparing  an 
oily,  fpirituous,  alcaline  Salt.  If  from  Botany  and  Phyfick,  therefore, 
we  knew  the  particular  Vertues  of  Plants,  as  we  are  fure  from  Chemiftry  that 
their  fingular  Powers  re  fide  in  their  Oils,  then  by  this  method  we  might  pre¬ 
pare  thefe  Salts  to  anfwer  the  ends  propofed.  Thus  from  Oil  of  Lavender, 
Rofemary,  and  Sweet-marjoram,  we  have  a  cephalic  Sal  Volatile  ;  from  the  Peel 
of  Oranges,  Citrons  and  Lemons,  Bawm,  Cinnamon,  and  Nutmegs,  a  Cor¬ 
dial,  &V. 

PROCESS  CXXVI. 

An  extemporaneous  Sal  Volatile  Oleofum. 

A  P  P  A  R  A  T  U  S. 

i.npAKE  of  Salt  of  Tartar,  p.  1.  of  Sal-Ammoniac ,  p.  hi.  of  Aroma- 
X  tics  reduced  to  Powder  p.  12.  of  redtified  Spirit  of  Wine  p.  36.  mix 
’em  in  a  Bolthead,  and  fhake  ’em  together  for  a  confiderable  time.  By  this 
means,  the  alcaline  Salt,  dilcharg’d  from  the  Sal-Ammoniac ,  will  go  into  the 
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Alcohol,  which  will  fwim  at  top,  its  Water  being  attradled  into  the  other  Salts. 
At  the  fame  time  too,  the  Salts  and  Spirits  will  extract  the  Oil  from  the  Aro¬ 
matics.  The  Liquor  then,  that  immediately  fwims  at  top  is  the  Sal  Volatile  de- 
fired  ;  as  was  obferved  by  the  famous  Le  Mort. 

2.  Take  of  a  diftill’d  aromatic  Oil,  p.  i.  put  it  into  a  Cucurbit,  add  Salt  of 
Tartar  p.  3.  Sal-Ammoniac  p.  9.  and  with  a  Fire  that  is  but  juft  fufficient  to 
make  the  Salt  rife,  fublime  into  a  large  Head.  Keepup  this  degree  of  Fire  as 
long  as  any  of  the  Salt  continues  to  afcend,  then  take  off  the  Head,  and  fcra- 
ping  off  the  Salt  with  a  crooked  Knife  upon  a  Paper,  or  glaz’d  Plate,  bruife  it  a 
little,  and  immediately  put  it  into  a  clean,  dry,  cold  Veffel  that  has  a  Stopper 
ground  to  fit  it  as  nicely  as  poffible,  and  in  this  manner  let  it  be  kept.  Thus 
you  have  a  volatile,  oily,  faponacious  Salt,  whofe  nature  will  be  determin¬ 
ed  by  that  of  the  Oil  you  made  ufe  of.  At  prefent  this  is  of  great  note  in 
England  in  hyfterical  Diforders,  &V. 

USE. 

*Tp  HUS  then  you  have  a  Chemical  Hiftory  of  thefe  volatile,  oily  Salts,  pre- 
-*■  par’d  indeed  after  different  manners,  but  pretty  nearly  of  the  fame  effica¬ 
cy,  depending  upon  this  volatile  Sapo ,  which  arifes  from  the  union  of  the  Spirits 
of  the  Alcohol  with  the  Spiritus  Rettor.  Thefe  now,  after  the  famous  Fran- 
cifcus  Sylvius  had  publiffied  his  Praxis  Me  die  a.  An.  1671.  Otto  Tachenius  his 
Treatife  De  Morborum  Principe ,  and  Bontekoe  his  Works,  were  all  over* Europe 
efteem’d  of  vaft  confequence  in  the  Pradtice  of  Phyfick.  In  inflammatory 
Diforders,  however,  in  alcalious  Scurvies,  in  a  putrid  broken  Crafts  of  the  Hu¬ 
mours,  and  in  confumptive  Habits,  where  the  Body  is  ready,  as  it  were,  to  dif- 
folve,  they  have  done  great,  and  often  irreparable  mifehief.  And  let  the  Phyfician 
be  here  ferioufly  cautioned,  not  to  fuffer  their  Male  Patients  of  a  fofter  make,  but 
their  Female  ones  more  particularly,  to  fmell  fo  frequently  to  thefe  Salts,  for 
hence  the  olfadtory  Nerves  in  the  Membrana  Schneider  iana,  and  others,  are  de- 
ftroy’d,  and  the  tender  Arteries  of  the  Nofe  and  Lungs  are  difpofed  to  bring 
on  Hemorrhages,  that  are  always  dangerous,  and  frequently  fatal. 

Thefe  things  then  being  difpatch’d,  I  think  I  have  fufficiently  demonttrated  to 
you  the  chemical  Analyfts  of  animal  Subftances-,  and  have  ffiewn  you  at  the  fame 
time,  various  Methods  of  compounding  again  their  feparated  parts,  for  chemical 
and  medicinal  Purpofes.  And  from  what  has  been  faid,  it  appears,  that  by  Putre- 
fadtion,  and  Diftillation  both  of  putrified  and  crude  animal  Bodies,  may  be  pro¬ 
cured,  1.  A  certain,  fetidiffi,  volatile,  fine  Spirit,  that  is  mixed  with  Water,  and 
can  fcarcely  be  feparated  from  it.  2.  A  Water,  which  in  purity  comes  pretty- 
near  to  elementary  Water,  except  that  it  will  hardly  ever  quite  part  with  that  Spi¬ 
rit.  3.  A  volatile  alcaline  Salt.  4.  A  fine  volatile  Oil.  5.  A  thicker  Oil.  6.  An 
Earth,  which  is  always  found  to  be  the  fame.  7..  A  Phofphorus,  and  in  thar, 
perhaps,  a  heavy  Acid.  And  8.  a  Sea-Salr,  when  that  is  ufed  in  the  Food  of 
the  Animal,  otherwife  not.  It  is  evident  now,  that  thefe  Produdlions,  let  ’em 
be  depurated  and  feparated  ever  fo  nicely,  and  advanced  to  their  greateft  per- 
fedtion,  will  not,  by  being  compounded  by  any  Art  whatfoever,  be  reftored  to 
their  original  form  and  vertues,  but  will  compofe  new  Bodies,  which  have  fcarce 
any  thing  like  ’em  in  the  whole  compafs  of  Nature.  What  wonder  is  it  there- 
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fore,  that  all  the  parts  of  Animals  fhould  by  Putrefa&ion  become  volatile  and 
fly  off  into  the  Air,  or  fhould  infinuate  themfelves  into  the  Earth,  and  that 
thofe  Particles  that  were  carried  aloft,  fhould  mix  with  Rain,  Fogs,  Dew,  Hail 
and  Snow,  and  with  them  defcend  again  to  the  Earth,  and  fink  into  its  Bo- 
fom?  And  hence  why  fhould  it  feem  ftrange,  that  from  thefe  again  fhould  arife 
the  Elements  of  Vegetables,  mutable  by  their  feminal  Power  mto  their  former 
Nature ;  and  that  thus  the  exhaufted  ftrength  of  the  Earth  fhould  be  recruited, 
and  it  fhould  be  rendered  capable  of  producing  new  Food  for  Animals,  to  be 
converted  by  their  natural  Powers  into  the  conftituent  parts  of  their  Bodies  ? 
Certainly,  whatever  the  Earth  fpends  in  the  nutrition  of  Animals  and  Vegeta*- 
bles,  it  receives  juft  as  much,  from  them  again,  when  they  come  to  bedeftroy- 
ed,  and  putrified. 


PROCESS  CXXVII; 

The  Phenomena  of  Blood ,  and  its  Serum,  with  Air ,  Water ,  Fire,  Salts, 
acidy  alcalionSy  and  faline}  Spirits ,  Oils,  and  Soaps . 

APPARATUS. 

,  \  •  *  -  -  .  •  .1^1; 

1,-rNan  Air  that  has  any  degree  of  Heat  in  it,  betwixt  32  and  94,  good 

I  Blood  becomes  concreted  into  a  folid  Cake,  feparates  into  Serum  and  a  red 
Mafs,  'and  at  length  totally  refolves,  becomes  liquid,  putrifies,  grows  volatile, 
and  at  laft  flies  all  off  into  the  Air,  except  a  fmall  fixed  part  of  it.  In  any 
degree  of  cold  in  the  Air,  from  32  to  x,  and  lower,  the  fame  Blood  forms  it- 
felf  into  a  Cake  fooner,  freezes*  and  by  freezing  has  its  Water  feparated  from 
the  other  Elements,  and  frozen  into  a  diftind  Mafs.  And  whilft  it  continues  in 
this  frozen  ftate,  the  Water  is  continually  and  furprifingly  leffened,  and  is  in 
a  fhort  time  difllpated  into  the  Air,  whilft  the  other  part,  when  it  comes  to 
thaw,  foon  diffolves  intoafanious  Liquor,  putrifies,  becomes  very  volatile,  and 
quickly  flies  off  likewife.  In  an  Air  that  is  fomething  more  than  120  degrees 
hot,  nothing  like  which  ever  happens  in  our  Atmofphere,  it  begins  to  be  coa* 
gulated  into  a  folid  Mafs,  and  fo  on  quite  to  2  14  :  But  if  the  Heat  is  increafed 
farther,  it  is  again  diffolv’d.  It  admits  a  certain  quantity  of  Air,  divided 
into  its  Elements,  and  difpofed  betwixt  its  Particles  and  no  more.  If  you 
endeavour  by  fhaking  to  mix  more  Air  with  it  than  what  it  thus  fponta- 
neoufly  admits,  you  lofe  your  labour  ;  for  it  either  repels  it,  or  by  invifcating 
it,  forms  it  into  Bubbles,  and  fo  retains  it  feparately,  without  admitting  it  equa¬ 
bly  through  its  Subftance. 

2.  In  Water  from  32  to  94  degrees  warm,  Blood  is  at  firft  diluted,  but  at 
laft  becomes  concreted  together;  as  it  does  in  boiling  Water  immediately.  Hence, 
therefore  it  cannot  be  retained  fluid  by  Water,  unlefs  affifted  at  the  fame  time 
by  the  Attrition  it  receives  from  Circulation  ;  for  a  brifk  motion  of  it,  even 
in  Water,  out  of  the  vital  Veffels,  can  neither  preferve  its  fluidity,  nor  render 
it  fluid  again  when  it  is  once  coagulated,  as  has  long  appeared  by  a  curious' 
Experiment  of  the  famous  Ruy/ch.  If  it  is  put  into  Water,  however,  and  ex- 
pofed  to  the  Air,  it  will  by  degrees  grow  putrid.  It  is  not  true,  therefore,  that 
either  cold  or  warm  Water  will  of  itfelf  dilute  Blood  :  But  Well-water  feems 
to  coagulate  it  more  than  Rain.  3.  Fire 
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3.  Fire,  from  33  degrees  to  100,  makes  Blood  putrify,  refolves  it,  feparates 
it,  and  renders  it  volatile  :  A  greater  degree,  quite  to  220,  coagulates  it :  A 
ftill  greater  refolves  ic  again,  and  renders  it  putrid  immediately. 

4.  The  Acid  of  Mofel  and  Rhenijh  Wine,  common  Vinegar,  and  d iftill’d 
Vinegar,  dilutes  Blood,  fcarcely  alters  its  Colour,  and  in  fome  meafure  preferves 
it  from  Coagulation.  The  Acid  of  Sea-Salt  coagulates  it  in  an  inftant,  and 
changes  it  to  a  greyifh  Colour  inclining  to  black.  Spirit  of  Vitriol  and  Sulphur 
in  the  fame  manner  harden  it  into  a  Mafs,  which  is  for  the  moll  part  whitifh. 
A  volatile  Alcali  fcarce  coagulates  it,  and  preferves  the  red  Colour.  A  fix’d 
Alcali  rather  difiolves  than  condenfes  it.  A  volatile  oily  Salt,  in  fome  meafure 
coagulates  it.  Sal-Ammoniac ,  Nitre,  Sal-Gem ,  Fountain,  and  Sea-Salt,  and  Bo¬ 
rax,  preferve  and  exalt  the  rednefs,  and  fomewhat  prevent  a  Coagulation  :  As 
dolikewife  the  common  Soaps,  and  the  Sapones  Philofophorum.  The  Spirits  of 
Alcohol  coagulate  it.  Oils  invifcate  it.  In  none  of  thefe  Cafes,  now,  is  there 
any  appearance  of  an  Effervefcence  or  Ebullition,  but  the  Colour  and  Confid¬ 
ence  are  the  chief  Articles  in  which  we  obferve  any  alteration.  Regenerated 
Tartar  made  well,  and  poured  upon  Blood,  preferves  or  exalts  its  Colour,  and 
beautifully  fecures  its  fluidity;  and  of  courfe  the  Liquor  of  tartarifated  Tartar 
does  the  fame;  as  Venice  Soap  does  nearly  likewife.  But  Helmonf s  Tincfture  of 
Salt  of  Tartar,  in  regard  to  its  Alcohol,  which  is  here  exceeding  ftrong,  rather 
coagulates  it  ;  tho’  at  the  fame  time,  in  refpedt  of  its  other  part,  it  prevents 
the  Coagulation’s  being  fo  fpeedy.  The  beft  Sal  Volatile  Oleofum ,  being  mix’d 
with  Blood,  without  being  diluted,  on  account  of  its  Alcohol,  fomewhat  infpif- 
fates  it  rather  than  attenuates  it.  A  Liquor  compounded  of  Spirit  of  Vinegar, 
and  a  volatile  alcaline  Salt  (Procefs  ioS.j  excellently  attenuates,  dilutes  it,  and 
preferves  its  natural  Colour. 

y .  If  Metals  corroded  by  Acids,  and  by  this  means  reduced  to  a  compound 
Salt,  are  diflolv’d  in  Water  till  it  is  perfeiftly  faturated,  upon  being  mix’d 
with  Blood,  they  often  immediately  make  a  furprifing  alteration  in  its  Colour 
and  Confluence.  Vitriol  of  Iron,  prepared  in  this  manner,  turns  it  almoft 
black,  and  coagulates  it.  Sugar  of  Lead,  made  with  Vinegar,  or  Spirit  of  Ni¬ 
tre,  does  the  fame  ;  as  corrofive  fublimate  of  Mercury  does  nearly  likewife. 
But  Oil  of  Mercury,  which  I  prepare  with  the  crude  Body,  and  the  ftrongeft 
Oil  ofVitriol,  does  the  fame  moft  powerfully,  and  fooneft  of  all.  And  yet 
thefe  Mercurials  given  in  a  fmall  Dofe,  moft  certainly,  and  moft  expeditioufly 
difiblve  the  w  hole  Mafs  of  Blood  into  a  thin  cadaverous  Fluid,  which  foon  pe¬ 
netrates  and  fweats  through  all  the  Emunflor.ies  of  the  Body. 

USE. 

HENCE  then  we  learn  in  fome  meafure  the  fenfible  effed  that  the  Bodies 
mentioned  will  have  upon  our  Blood,  by  being  Amply  mix’d  with  it.  The 
injecting  thefe  into  the  Veins,  has  likewife,  by  their  foie  admixture,  produced  the 
very  fame  Effects  in  living  Animals.  The  fame  Bodies,  however,  taken 
into  the  Stomach  by  the  Mouth,  have  often  operated  in  a  vaftiy  different  manner. 
There  are  others  likewife,  which,  by  the  communication  of  but  an  infinitely 
fmall  part  of  ’em,  induce  prodigious  alterations  in  the  human  Body  without 
any  fenfible  change  of  the  humours;  as  we  fee  particularly  in  Poifons.  We  muft 

not 
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not  infer,  therefore,  that  becaufe  certain  Subftances,  upon  being  mix’d  with  the 
Blood  out  of  the  Veffels,  have  fuch  and  fuch  effe&s,  that  hence  they  will  have 
the  fame,  if  they  are  taken  into  the  Body,  and  mixed  with  it  in  the  courfe  of 
Circulation.  But  again,  from  what  has  been  faid,  we  fee  that  foft  Bodies,  by 
being  mixed  with  them,  dilute  and  difiolve  our  Humours,  rather  than  acrid 
ones  ;  and  that  there  can  by  no  means  happen  any  Effervefcences  in  the  vital 
Blood,  whilft  it  is  contained  in  its  Veflfels  j  certainly  none  fuch  as  can  excite  fo 
great  a  force  as  is  neceflary  to  overcome  fuch  great  obftacles,  and  give  the 
circulating  Fluids  fuch  a  degree  of  velocity.  Paracelfus >  therefore.  Van  Hehnont , 
Des  Cartes,  Sylvius ,  and  others,  have  without  foundation  aflumed  this  to  ex¬ 
plain  thofe  things  that  happen  in  the  Body.  Nordoes  the  fatal  error  of  thofe 
Phyficians  hence  lefs  evidently  appear,  who  unreafonably  condemn’d  Acids, 
under  a  falfe  notion  of  their  coagulating  the  Blood,  becaufe  they  faw  that  this 
happen’d  in  Milk.  Hippocrates  certainly  was  more  in  the  right,  who  from  a 
ftridt  obfervance  of  Nature,  judg’d  Vinegar  to  be  of  fervice  in  inflammatory 
Difeales  *,  and  yet  here  the  Blood  is  condens’d.  We  cannot,  however,  upon 
this  head,  pretend  to  determine  fafely  concerning  the  eflieacy  of  an  Acid 
upon  the  Blood,  except  we  firft  fettle  the  particular  kind  we  difpute  about. 
The  ufe  of  foffil  Acids  is  dangerous,  that  of  Vegetable  ones  more  fafe :  Nay., 
and  thofe  which  are  look’d  upon  as  Solvents,  often  prove  Coagulents. 
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CHEMICAL  OPERATIONS, 

PART  III. 

Upon  FOSSILS. 


I.  Upon  SALTS. 

PROCESS  cxxviir. 

An  'Examination  of  Nitre. 

A  P  P  A  R  A  f  U  S. 

our  Operations  upon  Foflils,  it  is  proper  we  fhould  Hrft  begin  with 
V  Salts,  as  thefe  are  almoft  always  neceffary  in  the  Preparations  of  the 
1  others.  And  as  amongft  all  the  Foflil  Salts,  Nitre,  by  its  origin,  comes 
.neareft  to  Animals  and  Vegetables,  hence  we  (hall  treat  of  that  firft  ;  for 
it  belongs  as  it  were  to  all  the  three  Kingdoms.  And  indeed  as  it  is  produced 
from  putrified  Animals  that  take  in  no  Sea-Salt  with  their  Food,  an  Alcali,  and 
Lime,  to  what  clafs  can  one  refer  it?  But  of  this  I  treated  fufficiently,  Vol.  1. 
p.  28.  This  however  does  not  feem  to  be  the  Nitre,  or  Nrr^ov  of  the  Ancients. 

2.  If  Nitre  is  put  into  a  clean  Crucible,  and  expofed  to  a  gentle  Fire,  it  will 
all  melt,  without  any  crackling,  and  will  hand  like  pure  Water  in  the  Cruci¬ 
ble.  And  by  this  means  it  is  not  chang’d  in  its  Nature,  exhales  fcarcely 
any  thing,  but  infinuates  itfelf  through  the  Crucible,  does  not  become  alcali- 
ous,  nor  acrid,  being  poured  out  hardens  into  folid  Mafies,  but  never 
flames  when  it  is  thus  melted,  or  is  ignited,  and  hence  is  falfly  call’d 
an  inflammable  Salt.  If  you  throw  a  red  hot  Coal  into  it,  indeed,  whilft  it  is 
in  this  ftate,  it  will  burft  into  Flames  immediately  with  a  very  great  noife  and 
agitation,  and  on  this  account  it  has  been  faid  to  be  inflammable.  Being  taken 
however  into  the  human  Body,  it  cools  it  more  than  any  other  Salt  whatever. 

3.  In  all  thefe  Veffels  I  have  fome  very  pure  Nitre  difiolved  in  a  fufficient 
quantity  of  clean  Water,  and  filtered.  Into  thefe  different  Portions  of  it  now, 
I  pour  various  Acids,  and  the  Liquors  do  not  difcover  any  Ebullition,  Effer- 
vefcence,  or  Agitation,  nor  grow  opake  or  turbid.  To  another  Portion  of 
this  Solution  of  Nitre,  therefore,  contained  in  this  Veflel,  I  add  fome  very 
pure  Oil  of  Tartar  per  Deliquium^  and  it  immediately,  as  you  fee,  becomes 
opake  and  turbid,  and  prefently  forms  fome  Fceces^  which  precipitate  to  the 
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bottom,  from  which,  if  you  pour  off  the  Liquor  that  fwims  at  top,  it  will  not 
afterwards  grow  turbid  by  the  affufion  of  a  frefh  Alcali.  The  fame  happens  in 
fome  meafure  too  upon  pouring  in  a  volatile  Alcali.  This  then  is  the  nature 
of  Nitre. 

USE . 

HENCE  it  appears,  that  Nitre  is  neither  an  Alcali  nor  an  Acid,  nor  of  it- 
felf  inflammable  ;  and  that  of  all  Salts  it  melts  in  the  Fire  molt  readily. 

PROCESS  CXXIX. 

The  Purification  and  Chryjiallization  of  Nitre.. 
APPARATUS. 

i.  TAKE  the  common  Nitre  of  the  Shops,  diffolve  it  in  6  times  its  weight 
-1  of  boiling  Water,  filter  the  Lixivium  whilfl:  it  is  boiling  hot,  put  it 
into  a  clean  cylindrical  Veffel,  evaporate  it  with  a  clear  Fire  till  a  Pel¬ 
licle  appears  on  the  furface,  and  then  fet  it  by  in  a  cold  place,  and  lay  fome 
clean  Sticks  in  it,  upon  which  there-  will  be  foqn  form’d  fome  long,  pellucid,, 
hexagonal  Prifms.  Collect  thefe  together,  put  ’em  upon  a  clean  earthen  Plate, 
full  of  Holes  that  the  Water  may  drain  off,  and  Jet  the  Nitre  dry  of  itfelf  in 
the  Air. 

2.  Diffolve  Nitre  in  8  times  its  weight  of  boiling  Water,  whilfl;  it  continues 
boiling  hot  run  it  through  a  filtering  Bag,  foon  after  drop  into  it  fome  of  the  pureft 
Oil  ol  Tartar  per  Deliquium ,  mix  ’em  well  together,  drop  in  fome  more,  mix  ’em 
again,  and  fo  proceed  till  it  is  no  longer  difturb’d  by  the  affufion  of  the  Alcali. 
Boil  the  Lixivium  for  a  moment,  filter  it  boiling  hot  till  it  becomes  exceeding 
limpid,  infpiffate  it  to  the  formation  of  a  Pellicle,  and  fet  it  by  with  Sticks 
in  it  as  before,  in  a  clean  cylindrical  Veffel,  and  in  a  cold  place.  By  this  means, 
then,  you  will  obtain  the  fame  fort  of  prifmatical  Cryftals  as  the  former.  Nor 
does  it  appear  by  any  Experiment,  that  there  is  the  leaft  Alcali  adhering  to  thefe 
Glebes  of  Nitre.  This  Nitre  is  very  pure,  nor  do  I  know  any  method  by  which 
it  can  be  rendered  more  fo. 

3.  Take  the  nitrous  Lixivium  that  remains  after  the  firft  Cryftallization,. 
No.  2.  dilute  it  with  an  equal  quantity  of  clean  Water,  boil  it  up  once  in  a  clean 
Veffel,  filter  it  boiling  hot,  evaporate  to  a  Pellicle,  fet  it  by  in  a  cold  place,, 
and  it  will  fhoot  into  more  good  Cryftals,  which  muff  be  dry’d  in  the  manner 
dire  died,  and  will  give  you  a  pure  Nitre.  If  after  you  have  feparated  thefe,  you. 
treat  the  remaining  Lixivium  in  the  fame  manner,  the  event  will  be  again  the 
fame,  and  fo  on,  till  at  laft  the  remaining  pinguious  Liquor  will  refufe  to  be 
form’d  into  Cryftals  any  longer,  nor  will  be  dried  without  great  difficulty.. 
And  this  is  not  only  the  cafe  with  the  Lixivium  of  Nitre  that  has  an  Alcali 
mix’d  with  it  in  order  to  purify  it,  but  with  that  likewife,  where  there  is  only 
Nitre  diffolv’d,  without  any  fuch  addition.  This  laft  is  a  very  Angular  faline 
Liquid,  remaining  a  good  while  fix’d  in  the  Fire. 
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use . 

1.  T)  Y  this  method  then,  we  have  an  exceeding  good  medicated  Nitre,  which 
is  very  light,  and  of  a  particular  bitterifh  Tafte,  and  which  being  taken 
into  the  human  Body,  wonderfully  cools  and  attenuates  the  Blood,  checks  vene¬ 
real  inclinations,  and  gives  the  Blood  a  fcarlet  Colour.  But  it  is  chang’d  too 
itfelf  in  the  Body,  not  remaining  immutable  there  like  Sea-Salr,  but  being  con¬ 
verted  into  fuch  an  animal  Salt  as  we  have  already  examin’d.  Both  the  fluid 
and  folid  parts  of  Animals  being  pickled  with  this  Salt,  are  intirely  preferv’d 
from  Putrefaction,  and  become  exceeding  red.  In  every  inflammatory  Difeafe 
therefore,  where  there  is  phlogiftic  denfity  of  the  Blood,  this  Salt  is  the  moft 
excellent  attenuant,  and  at  the  fame  time  is  no  ways  injurious,  either  by  its  too 
great  Weight  or  Acrimony  ;  nor  does  it  caufe  any  conflderable  degree  of  thirft, 
but  very  happily  prevents  the  alcalefcenceof  the  human  Salt,  and  the  Putrefac¬ 
tion  of  its  Oil.  On  this  account,  therefore,  Nitre  truly  deferves  the  name  of 
an  antiphlogifticSalt. 

2.  In  this  Procefs  you  have  an  inflance  of  the  Cryftallization  of  Salts,  which 
is  the  collection  of  faline  Elements  of  the  fame  kind  into  compact  Glebes,  which 
in  every  fort  are  of  a  conftant  and  Angular  figure.  And  this  depuration  depends 
upon  that  Law  of  Nature,  by  which,  when  different  S  ilts  are  diflblv’d  in  Wa¬ 
ter,  and  that  is  reduced  to  a  certain  proportion  in  refpeCt  of  ’em,  they  begin 
to  acquire  a  power  of  uniting  together  their  own  proper  faline  Particles,  and 
fo  repel  both  the  Water,  and  the  other  Salts.  And  for  thisreafon,  if  various  Salts 
are  mix’d  together  in  Water,  and  this  is  by  any  means  drawn  off,  that  always 
begins  to  fhoot  firft  that  requires  the  greateft  quantity  of  Water  to  keep  it  Jif- 
folv’d,  for  the  Particles  of  this  firft  begin  to  affociate 'together,  and  repel  thofe 
that  will  remain  diluted  in  a  lefs  quantity  of  Water.  If  any  Saits  therefore  what¬ 
ever  fhould  require  exaCtly  the  fame  quantity  of  Water  to  diffoLe  them,  it 
would  be  exceeding  difficult,  when  they  were  once  blended  together,  to  feparatc 
them  from  one  another,  which  is  done  now  with  a  great  deal  of  eafc  and  cer¬ 
tainty,  as  we  fee  by  the  Method  defcrib’d,  the  Nitre  is  perfectly  feparated  from 
its  Sea-Salt,  No.  1.  and  from  the  Salt  of  Tartar,  No.  2  :  For  if  you  take  Ni¬ 
tre  that  is  perfectly  purified  from  its  Sea-Salt  by  Cryftallization,  and  diftill  it, 
you  will  have  an  acid  Spirit  that  will  diffolve  Silver,  but  will  not  touch  Gold  ; 
whereas  if  a  very  fmall  portion  of  Sea-Salt  had  remain’d  mix’d  with  it,  it  would 
have  yielded  an  Aqua  Regia ,  and  not  an  Aqua  Fortis.  And  again,  the  fame  Ni¬ 
tre  diflblv’d  in  Water,  and  purified  by  means  of  a  fix’d  alcaline  Salt,  by  Cryf¬ 
tallization  alone  expells  all  the  Alcali ;  for  in  Diftillation  it  is  converted  into 
fuch  an  Acid,  as  would  not  have  been  produc’d,  had  the  fix’d  Alcali  ftili  re¬ 
main’d  united  with  it.  Here  therefore  we  fee  a  wonderful  attracting  and  repel¬ 
ling  power,  in  the  aCtion  of  Salts. 

3.  Thefe  Cryftals,  if  they  are  well  prepared,  are  always  pellucid,  and  ex¬ 
actly  of  one  particular  figure.  And  whilft  they  continue  in  this  form,  they 
always  confift  of  Water  and  Salt  united  together  by  a  certain  Law,  and  in  a 
certain  Proportion.  This  is  evident,  for  if  you  put  thefe  Cryftals  into  a  clean 
glafs  Vefiel,  and  cover  it  with  an  Alembic,  and  expofe  them  to  the  aCtion  of 
the  Fire,  they  conftantly  give  out  a  pure  Water  but  then  at  the  fame  time 
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they  grow  white  and  opake,  and  lofing  their  figure  moulder  into  an  irregular 
Powder.  If  this  Powder,  however,  is  diffolv’d  again  in  Water,  infpiffated,  and 
crydalliz’d,  both  the  figure  and  pellucidity  will  be  again  redored.  This  there¬ 
fore  they  fhou’d  confider,  who  talk  about  the  figure  of  a  faline  Element.  Ni¬ 
tre  now,  that  is  purified  in  this  manner,  remains  dry  in  the  Air,  nor  will  eafily 
dififolve  with  its  Moifiure. 

PROCESS  CXXX. 

Nitre  and  Tartar  produce  an  Alcali  in  the  Fire . 

APPARATUS. 

I  Have  here  of  the  pured,  dried  Nitre,  reduc’d  to  a  very  fine  Powder,  6 
ounces  ;  and  of  the  purefi:,  dried  Cream  of  Tartar  powdered  Likewife,  the 
fame  quantity:  Thefe  I  have  taken  care  to  have  thoroughly  mix’d  together, 
by  rubbing  them  in  a  clean  Mortar,  and  then  had  the  Powder  well  dried.  An 
ounce  of  this  Powder  then  I  now  put  into  a  very  clean,  dry,  hot  brafs  Mortar, 
and  apply  to  it  a  little  bit  of  a  live  Coal,  upon  which  it  immediately  catches  in¬ 
to  a  Flame,  with  a  great  noife,  throwing  out  Sparks,  and  diffufing  a  very 
ftrong  Smell,  and  in  a  fhort  time  leaving  a  white  Mafs  that  is  here  and  there 
a  little  upon  the  green.  As  foon  as  ever  the  Deflagration  is  over,  and  whild 
the  Mafs  continues  very  hot,  I  fling  in  half  an  ounce  more  of  the  fame  Mix¬ 
ture,  which  deflagrates  in  a  moment,  as  before,  but  quicker,  as  every  thing  is 
now  become  hotter.  I  proceed  then  in  this  manner,  till  all  the  Powder  is  defla¬ 
grated,  and  has  produc’d  a  white  Matter  a  little  greenifh,  which  is  homogene¬ 
ous,  except  that  there  are  a  few  Particles  difperfed  up  and  down,  which  have 
not  diffidently  undergone  the  adion  of  the  Fire:  Thefe  therefore  mud  be  care¬ 
fully  feparated  from  the  other  part;  an,d  on  this  account  it  is  better  to  throw 
in  but  a  little  quantity  at  once,  for  then  the  Fire  ads  upon  the  whole  more 
equably. 

USE. 

TTEN  CE  we  fee,  that  Nitre,  which  of  itfelf  is  not  inflammable  ( Procefs  128.) 

when  it  is  mix’d  with  Tartar,  which  is  oily  ( Procefs  55.)  upon  the  applica¬ 
tion  of  Fire  to  it,  immediately,  like  Gun-powder,  takes  Fire  with  a  great  noife 
and  agitation.  And  here  we  learn,  that  the  compound  Salt  of  the  Nitre  and 
Tartar,  which  is  evidently  acid,  by  the  fudden  adion  of  the  flaming  Fire,  is 
converted  in  an  indant  into  an  Alcali,  which  the  moment  before  did  not  by 
any  indication  whatever difcover  itfelf,  either  in  the  Nitre  or  the  Tartar.  Nor 
indeed,  is  there  any  other  Method  known,  by  which  from  a  Mixture  of  Salts 
notalcaline,  but  didinguifhing  themfelves  by  a  remarkable  acidity,  a  drong  fix¬ 
ed  Alcali  can  be  fo  foon  produc’d  *,  for  the  Salt  that  is  left  after  this  Deflagra¬ 
tion  is  an  acrid,  drong,  fix’d  Alcali  in  every  quality,  and  in  every  chemical, 
medicinal,  and  phyfical  Effed.  It  mud  be  confefs’d  indeed,  that  there  is  fome 
little  difference  betwixt  this  and  other  fix’d  Alcali’s,  as  upon  pouring  Oil  of 
Vitriol  upon  it,  there  rifes  a  Spirit  which  is  dill  Acid,  and  has  evidently  the 
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Smell  of  Spirit  of  Nitre,  and  fo  demonftrates,  that  there  is  ftill  fome  true  Nitre 
remaining  in  this  Alcali,  as  will  appear  farther  Procefs  134:  But  there  is  but  lit¬ 
tle  of  it.  This  therefore  is  the  belt  method  of  preparing  a  fix’d  Alcali  when  you 
want  it  in  hafte.  This  converfion,  however,  of  Nitre  into  a  fix’d  Alcali  will 
not  appear  fo  ftrange  to  a  Perfon  that  is  appriz’d,  that  there  is  no  Nitre  pro¬ 
duc’d  in  Europe ,  into  which  there  does  not  originally  enter  fome  fix’d  Salt  of 
Wood-alhes.  The  Salt  prepar’d  in  this  manner  dilfolves  in  the  Air  imme¬ 
diately. 


process  cxxxi. 

An  Alcali  from  Nitre  with  live  Coals  of  Wood. 

APPARATUS. 

TAKE  a  large  ftrong  Crucible,  fill  it  with  very  dry  Powder  of  Nitre 
thrown  loofely  in,  and  place  it  where  it  may  Hand  fufficiently  firm. 
Round  it  at  a  diftance  lay  a  circle  of  live  Coals,  which  gradually  bring  nearer 
and  nearer,  that  thus  the  Crucible,  with  the  contained  Powder,  may  by  de¬ 
grees  be  equably  heated  quite  through,  for  fear,  otherwife,  the  Crucible  lhou’d 
fly:  When  they  are  grown  thoroughly  hot,  place  as  much  Fire  round  ’em  as 
is  fufficient  to  melt  the  Nitre  intirely,  and  keep  it  (landing  in  the  Crucible  in  the 
form  of  Water.  Then  take  a  little  bit  of  Wood-Coal  perfedlly  red  quite  thro’, 
and  gently  lay  it  upon  the  Nitre  in  fufion,  and  at  reft  ;  and  the  very  moment 
this  is  done,  the  Coal  will  burft  into  a  Flame,  will  make  a  Noife,  and  run 
about  the  Surface  of  the  melted  Nitre,  and  will  be  pretty  foon  confum’d,  the 
Flame  then  going  out,  and  the  Nitre  growing  quiet  again  as  it  was  before.  As 
foon  as  ever  all  is  at  reft,  throw  infuch  another  bit  of  Coal,  and  you  will  have  all 
the  fame  Phenomena  over  again.  Proceed  then  in  this  manner  gently,  and  with 
care,  till  the  Nitre  in  the  fame  degree  of  Fire  lofes  its  fluidity,  and  becomes 
fix’d,  nor  will  any  longer  make  the  Coal  flame  that  is  thrown  into  it,  which  at 
length  always  happens.  And  when  you  are  near  the  end  of  your  Work,  as  the 
Nitre  begins  to  lofe  its  fluidity,  it  will  fly  about  violently,  and  the  Coal  that 
is  thrown  in  will  often  leap  out  of  the  Crucible.  When  this  is  the  cafe,  pro¬ 
ceed  very  patiently,  and  make  your  Fire  a  little  ftronger.  When  thus  at  length 
the  Coal  will  be  lighted  no  longer,  let  the  Fire  gradually  fink,  and  you  will 
have  a  Mafs  in  the  Crucible,  which  will  have  a  hollow  at  the  top  where  the  laft 
Coal  burnt.  This  Mafs  then  will  be  folid,  heavy,  whitilh,  greenilh,  alcaline, 
and  igneous,  and  will  fpontaneoufly  and  immediately  dilfolve  in  the  Air,  for 
which  reafon  you  muft  break  the  Crucible,  and  take  it  out  whilft  it  ftill 
continues  very  hot,  and  then  put  it  up  into  a  clean  glafs  Vefiel,  and  flop  it 
very  clofe. 

USE. 

1.  TT  ERE  the  Eye  perceives  that  the  Nitre  is  not  fet  on  fire  by  the  Coal, 
JlJL  but  that  betwixt  the  inflammable  Matter  of  this,  and  the  melted  Nitre, 
there  arifes  a  prodigious  expulfive  and  repulfive  Motion ;  for  as  foon  as  ever  the 

little 
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little  Coal  is  confum’d,  the  Nitre  appears  without  any  vifible  agitation,  nor  is 
there  any  Flame  excited  again,  till  upon  another  bit  of  Coal’s  being  thrown  in 
the  fame  Motion  is  renewed.  Hence  the  confumption  of  the  inflammable  Mat¬ 
ter  of  the  Coal,  feems  to  be  accelerated  by  the  melted  Nitre,  whereas  it  wou’d 
otherwife  have  been  confumed  much  more  (lowly.  And  this  accelerated  action  of 
the  Fire  upon  the  combuflible  Matter  feems  to  increafe  the  force  of  its  burning  *, 
and  hence  the  efFe<fl  of  the  Nitre  upon  combuflible  Bodies,  when  it  is  a  (Tided 
by  Fire,  feems  to  be  only  this  violent  repulfive  Motion  with  which  the  Mattel- 
thrown  in,  if  it  is  not  too  fmall,  is  driven  from  the  Nitre  with  an  explofive 
Impetus ,  after  which  the  whole  Body  of  Nitre  foon  becomes  perfectly  quiet. 

2.  The  Allies  of  the  burnt  Vegetable  remaining  after  the  deflagration  is  over, 
are  by  that  very  Motion  converted  into  a  fix’d  Alcali,  and  that  a  pretty  pure  one, 
and  which  of  all  fooneft  diflolves  in  the  Air.  But  the  Alcali  produced  here  in  fo 
great  a  quantity  does  not  arife  only  from  the  burnt  Vegetable’s  leaving  a  fix’d 
Salt  in  its  A(hes,  but  from  the  Nitre  too  which  is  chang’d  at  the  fame  time. 
This  then  is  a  fecond  Method  by  which  Nitre  is  converted  into  an  Alcali. 
And  this  Alcali  is  in  its  nature  vattly  attractive  of  Moifture,  and  hence  im¬ 
mediately  diflolves  in  the  Air,  and  then  runs  into  a  very  ftrong,  alcaline,  ig¬ 
neous  Liquid,  and  leaves  a  confiderable  quantity  of  Afhes.  And  if  this  Salt,  as 
foon  as  ever  it  is  made,  is  diflolved  in  pure  rain  Water,  and  filter’d,  and  the 
Fceces  that  remain  in  the  Bag  are  wafh’d  with  fuch  a  quantity  of  Water,  that  they 
retain  no  Salt  at  all,  and  are  afterwards  dried  ;  then  if  all  the  Lixiviums  are  in- 
fpiflfated  to  the  thicknefs  of  Oil  of  Tartar  per  Deliquium ,  you  will  have  fuch  a 
Liquor  as  the  former :  And  if  you  then  weigh  the  dry  Afhes,  you  will  hence 
fee  how  much  Earth  remained  after  the  Operation,  and  confequently  how  much 
Salt  from  the  burnt  Vegetable  cou’d  concur  towards  producing  this  fix’d  Alcali ; 
by  which  means  too  you  will  difcover  how  much  the  Nitre  contributed  to  it 
likewife.  This  generally  goes  by  the  name  of  Nitrum  Alcalifatum ,  or  Nitrum 
Fixatum,  Alcalifated,  or  Fix’d  Nitre. 

process  cxxxir. 

Sal  Prunellas  from  Nitre. 

A  P  P  A  R  A  T  U  S. 

1.  ELT  the  pure  Nitre  of  Procefs  129  in  a  clean  Crucible,  and  as  foon  as 
ever  it  is  in  fufion  pour  it  out  in  little  thin  Cakes  upon  a  clean  Marble, 
and  keep  thefe,  which  are  of  excellent  medicinal  vertues,  under  the  Title  men¬ 
tion’d. 

2.  Take  fome  Flowers  of  red  Poppies,  infufe  them  in  hot  Rain-water  till 
it  is  well  colour’d,  then  (train  it,  and  diflolve  in  it  the  fame  Nitre.  Infpiflfate, 
and  cryflallize  according  to  Art,  and  dry  the  Cryftals,  and  you  have  another 
Lapis  Prunellas,  call’d  Cryftal  Mineral,  which  was  formerly  kept  as  a  great  fe- 
cret  for  a  certain  Antiphlogiftic. 

3.  To  4  ounces  ol  the  pureft  Nitre  in  fufion  in  a  clean  Crucible  add  1  fcruple 
of  the  belt  Flowers  of  Sulphur  ;  upon  which  there  will  in  an  inftant  break 
*PUt  a  voilent  Flame  of  the  colour  of  Lightning,  which  as  foon  as  the  Sulphur 
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is  confum’d  will  immediately  go  out.  Repeat  this  three  or  four  times,  and 
then  let  the  Nitre  be  pour’d  out  into  little  Cakes,  for  medicinal  ufes,  under 
the  title  of  Sal  Prunella. 

USE. 

NITRE  prepar’d  in  this  manner,  agrees  perfeftly  in  its  Vertues  with  that 
of  Procefs  129  :  Nay  I  prefer  that  before  it,  fo  that  I  think  fo  much 
trouble  is  by  no  means  neceflfary,  purified  Nitre  anfwering  the  end  intirely. 
Here  we  fee,  however,  that  Nitre,  when  it  is  in  fufion,  and  at  reft  in  the  Fire, 
has  the  very  fame  effeft  upon  inflammable  Sulphur  thrown  into  it  as  it  has 
upo,n  a  live  Coal,  that  is  to  fay,  it  makes  it  burn  away  fooner,  and  more 
fiercely.  This  gave  rife  to  the  Invention  of  Gun-powder,  which  confifts  of 
Sulphur,  Nitre,  and  Charcoal.  This  name  now  of  Sal  Prunella ,  was  given  it 
by  the  Germans ,  on  account  of  its  very  happily  curing  an  epidemical  Camp 
Fever,  attended  with  a  threatning  blackifh  Angina ,  which  therefore  they  call’d 
die  Brdune.  And  as  they  found  the  Symphytum  petreeum  of  Lohellius  us’d  with 
fuccefs  in  the  fame  cafe,  they  gave  that  Herb  the  name  of  Prunella  likewife0 
The  Salt  prepar’d  in  this  manner  is  by  no  means  alcalious. 

PROCESS  CXXXIIL 

Sal  Polychreft. 

APPARATUS . 

r.  T  7  PON  pure  Nitre  flowing  in  a  Crucible  in  the  Fire,  throw  in  a  little 
w'  of  the  pureft  Sulphur,  not  above  a  fcruple  at  a  time,  which  will  de¬ 
flagrate  as  we  took  notice  in  the  preceding  Procefs.  When  the  deflagration  is 
over,  throw  in  fome  more,  and  fo  proceed  till  the  quantity  of  Sulphur  equals 
that  of  the  Nitre.  When  you  come  towards  the  end,  the  Sulphur  that’s  thrown' 
on  will  deflagrate,  but  not  with  that  Impetus  and  Brightnefs  like  Lightning, 
which  appear’d  at  firft,  but  with  a  fulphureous  Flame.  Keep  the  Matter  red  hot 
in  the  Fire  for  the  fpace  of  an  hour,  and  then  the  Salt  will  be  here  and  there  red- 
difh,  butotherwifegreyifh,orof  an  Afh-colour.  If  you  takeout  the  Salt,  however, 
immediately  after  the  deflagration  is  thus  perform’d  with  an  equal  quantity  of 
Sulphur,  without  expoling  it  to  any  farther  Fire,  it  appears  to  me,  I  confefs, 
to  be  exa&ly  of  the  fame  efficacy. 

2.  Or  take  of  pure  dry  Nitre,  and  the  beft  Flowers  of  Sulphur,  of  each 
equal  parts,  rub  them  together  into  a  fine  Powder,  heat  this  cautioufly,and  throw 
2  fcruples  of  it  into  a  Crucible  (landing  in  the  Fire  and  red  hot,  upon  which  a 
deflagration  will  be  excited  with  a  vaft  Impetus.  When  this  is  over,  throw  in 
the  fame  quantity  again,  and  fo  proceed,  till  you  have  us’d  all  your  Powder. 
By  this  means  then  you  will  have  a  Salt  at  the  bottom  of  the  Crucible  exa&ly 
like  the  former. 

3.  Difiolve  the  Salt  thus  prepared  in  five  times  as  much  Water,  boiling  hot,, 
and  in  a  glafs  Vefiel.  Filter  it  whilft  it  continues  thus  hot,  and  evaporate  till 
you  have  got  your  Salt  pure.  It  will  then  be  of  a  withiffi  Colour,  a  bitteriffi, 
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fulphureo'us  hot  Tafte,  and  of  fuch  a  Nature  as  one  fometimes  finds  a  Salt  of  in 
natural  Baths.  It  is  by  no  means  acid,  nor  is  it  alcaline,  but  is  compounded 
of  the  Nitre,  and  fome  part  of  the  Sulphur,  which  has  fuffered  an  alteration 
from  the  Fire. 

USE. 

TH  E  Sulphur  therefore,  which  confifts  of  the  Acid  of  Vitriol,  and  an  Oil 
combined  together,  has  here  the  greateft  part  of  its  Oil  con  fum’d  with 
the  Nitre,  whilft  the  acid  part  of  its  fubftance,  though  perhaps  chang’d  by  the 
Fire,  together  with  part  of  its  Oil,  becomes  intimately  united  with  the  Nitre, 
which  is  alter’d  by  the  deflagration  likewife;  fo  that  you  have  a  third  neutral 
foflil  Salt  here  prepar’d  by  the  Fire.  Hence  you  fee  that  the  Nitre,  which,  when 
it  was  deflagrated  with  the  vegetable  Coal,  was  converted  into  an  Alcali,  is  here 
with  the  Sulphur  chang’d  into  a  fix’d  Salt  that  is  not  alcaline,  though  the  de¬ 
flagration  with  the  Sulphur  is  fo  long  and  fo  fierce.  The  Phyficians,  of  Paris  in 
particular,  having  had  abundant  Experience  of  the  Vertues  of  this  Salt  in  the 
human  Body  have  call’d  it  ( Sal  Polychrejlum)  Salt  of  many  Vertues,  as  it  is  fo 
greatly  ufefu),  and  does  good  in  fo  many  different  Diftempers.  If  a  Per- 
fon  in  health  takes  2  drachms  of  this  faffing,  diluted  in  20  times  as  much 
Water,  and  walks  gently  after  it,  drinking  4  or  6  ounces  of  common  Whey, 
frefli  made,  it  fometimes  gently  provokes  to  vomit,  but  oftener  moves  by 
Stool,  and  always  by  Urine :  It  promotes  Sweat  too,  if  ic  is  aflifted  and  de¬ 
termined  that  way  by  Heat,  Motion,  and  the  Admixture  of  Sudorifics.  It 
attenuates  a  cold  mucous  Pituita\  as  it  does  likewife  a  condenfed  inflammatory 
one.  It  opens  Obftrudions,  corrects  a  putrifying  Bile,  incites  where  the  vital 
Powers  are  too  languid,  and  ftimulates  gently  and  fafely.  Hence  if  it  is  ad- 
miniftred  with  Judgment  it  is  of  fervice  both  in  acute  and  chronical  Diforders. 
A  perfect  Tertian  it  almoft  certainly  cures  without  danger  of  a  return,  and 
without  any  obffru£Uon  of  the  Vifcera.  Quartans  too  it  cures  very  fafely,  by 
gradually  refolving  the  ftubborn  Matter  of  them,  and  hence,  with  fufficient 
reafon,  it  is  greatly  efteemed.  If  upon  fimple  Nitre  in  fufion  you  throw  a 
little  Sal  Ammoniac ,  it  takes  Fire  likewife :  And  if  you  repeat  this  to  a  faturation, 
k  produces  a  wonderful  Salt,  which  on  account  of  its  Angular  nature  defer ves 
examination. 


process  cxxxiv. 

Glaubers  Spirit  of  Nitre . 

APPARATUS . 

UPON  18  ounces  of  the  pureft  and  drieft  Nitre  reduc’d  to  an  impalpa¬ 
ble  Powder,  and  put  into  a  clean  glafs  Retort,  pour  6  ounces  of  the 
ftrongeft  Oil  of  Vitriol,  perfectly  freed  from  its  Water.  Place  the  Retort  im¬ 
mediately  in  a  Sand  Furnace,  cover  it  well  over,  and  apply  a  very  large  Re¬ 
ceiver,  which  lute  on  with  a  Mixture  of  Lime,  Clay,  and  a  little  Sand.  Up¬ 
on  this  there  will  prefently  arife  a  Heat,  and  a  red  Fume.  Raife  a  moderate 
Fire,  and  the  Receiver  will  be  fill’d  with  red  Fumes,  and  a  Liquor  will  diffill 
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in  drops.  Gradually  increafe  your  Fire  to  the  very  ftrongeft  Sand  Heat,  and 
then  let  it  fpontaneoufly  abate.  When  the  Heat  in  the  neck  of  the  Retort 
is  gone  off,  remove  the  Receiver,  taking  care  at  the  fame  time  to  have  by 
you  a  dry  ftrong  glafs  Bottle  with  a  Funnel  (landing  in  it.  Pour  the  Liquor 
out  of  the  Receiver  into  the  Funnel  under  the  Chimney,  ufing  all  poffible 
caution,  that  the  red  Fumes  don’t  come  at  your  Lungs  ;  for  they  are  acrid, 
igneous,  and  exceeding  volatile,  and  diffufe  themfelves  about  furprizingly. 
As  foon  as  ever  the  Spirit  is  in  the  Veffel,  (lop  it  clofe  with  a  glafs  Stopple 
ground  nicely  to  the  Neck.  The  Receiver  may  be  likewife  fecured  with  a  glafs 
Stopple,  and  fet  by  for  the  fame  ufe,  and  you  will  find  it  for  fome  Weeks 
continue  fill’d  with  a  red  Vapour  that  is  never  at  reft.  And  as  for  the  Liquor 
in  the  Bottle,  which  is  of  a  golden  Colour,  that  too  fills  the  upper  empty  pare 
with  a  red  Vapour,  even  for  years,  as  I  have  myfelf  experienced  ;  and  when¬ 
ever  you  open  it,  there  immediately  ifiiies  out  a  large  quantity  of  a  red,  vola¬ 
tile  Fume.  This  Operation  is  beft  perform’d  in  the  coldeft  Winter  feafon,  and 
the  prepar’d  Liquor  (hou’d  be  kept  in  a  cold  place.  When  the  diftillation  is 
over,  at  the  bottom  of  the  Retort  there  remains  an  exceeding  white  Salt,  that  is 
not  acid. 


USE. 

THE  Oil  of  Vitriol  fcarce  touches  the  Nitre,  but  there  is  immediately  pro¬ 
duced  an  exceeding  acrid,  igneous  Spirit,  that  is  vaftly  volatile,  and  per¬ 
fectly  nitrous,  and  has  always  the  very  fame  effeCt  as  Aqua  Stygia ,  or  Aqua 
Fortis ,  as  it  is  commonly  called,  and  with  a  fix’d  Alcali  is  recover’d  again  to 
true  Nitre.  And  here  it  is  impoftible  to  procure  any  more  of  that  Spirit  from 
the  Nitre,  whether  you  make  ufe  of  more  or  lefs  Oil  of  Vitriol,  and  then  urge 
with  ever  fo  great  a  Sand  Heat.  All  the  Nitre,  therefore,  is  not  here  chang’d 
from  a  very  fix’d  Salt  to  an  exceeding  volatile  one,  from  a  folid  to  a  very  fluid 
one,  from  a  mild  to  a  very  acrid  one,  from  a  white  to  a  red  one,  from  a  neutral 
to  an  exceeding  acid  one,  and  from  an  inactive  one,  to  one  that  is  vaftly  mobile, 
nay  never  at  reft.  That  the  Liquor  now  thus  produced  is  a  true  Spirit  of  Nitre, 
appears  evident  from  its  Smell,  Tafte,  Colour,  EfFeCt,  and  red  Fumes,  and 
its  being  capable  of  being  recover’d  to  Nitre  again;  nor  does  it  contain  any 
thing  at  all  of  the  Oil  of  Vitriol  that  is  made  ufe  of,  as  is  certain  from  undoubted 
Experiments.  The  other  part  of  the  Nitre,  therefore,  which  by  this  Operation 
is  not  render’d  volatile,  unites  with  the  Oil  of  Vitriol,  and  both  of  ’em  become 
fix’d,  and  are  converted  into  a  white  fix’d  Salt,  that  is  neither  acid,  nor  alcaline, 
but  a  new  neutral  one,  in  fome  meafure  refembling  vitriolated  Tartar.  From 
thefe  confiderations  therefore  the  moft  famous  of  the  Chemifts  have  been  induc’d 
to  believe,  that  Nitre  in  its  firft  original  was  produc’d  from  a  pure,  fix’d,  alcaline 
Salt  thoroughly  faturated  with  the  true  proper  Spirit  of  Nitre,  fuch  a  one  as  is 
drawn  off  here.  When  the  Oil  of  Vitriol  therefore,  which  is  a  ftronger  Acid  than 
Spirit  of  Nitre,  comes  to  be  mix’d  with  the  Nitre,  then  they  imagine,  that  the 
fix’d  alcaline  part  of  the  Nitre  attracts  the  very  acid  Oil  of  Vitriol,  and  that  this 
is  reciprocally  attracted  by  the  Oil,  fo  that  thefe  two  become  combin’d  into  one 
Salt  confiding  of  the  Alcali  of  the  Nitre  and  the  Oil  of  Vitriol,  whilft  the 
pure  Acid  of  the  Nitre  being  expell’d  from  its  proper  Alcali  by  the  fuperior 
Vol.  II.  N  n  power 
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power  of  the  Oil  of  Vitriol,  is  now  fet  at  liberty,  and  appears  in  its  original 
form  of  a  pure,  red,  volatile  Acid.  Hence  they  impute  the  whole  Effeft,  ob- 
ferv’d  here,  to  a  pure  reparation  of  parts  that  a&ually  exided  before,  and  not 
to  a  production  of  any  thing  new  by  the  adtion  of  the  Fire.  And  this  plaufible 
Explanation  of  the  Affair  feems  to  be  farther  confirm’d  by  other  Experiments, 
efpecially  by  Procefs  136,  137,  143,  145,  146,  147.  If  we  confider,  how¬ 
ever,  the  produ&ion  of  Nitre  from  Animals  and  fix’d  alcaline  Salts,  it  feems 
difficult  to  find  any  Principle  in  thefe  that  in  any  form  bears  the  lead  refemblance 
to  the  acid  Spirit  that  we  here  prepare.  And  this  Opinion  feems  dill  the  more 
improbable,  as  the  mod  curious  Naturalids  cou’d  never  difcover  any  perfect 
Nitre  that  is  fpontaneoufiy  produc’d  ;  nor  did  there  ever  appear,  in  the  whole 
compafs  of  Nature,  fuch  an  Acid  as  is  prepared  by  this  method.  It  is  fafer 
therefore  to  proceed  more  dowly  in  our  Conclufions  from  Theory,  and  fubmit  to 
the  Evidence  of  Experiments.  In  the  mean  time  there  is  no  contrivance,  that 
we  are  at  prefent  acquainted  with,  by  which  a  dronger  and  purer  Spirit  of  Nitre 
can  be  procur’d  than  this.  This  fort  therefore  is  what  we  always  make  ufe  of 
when  we  want  it  mod  perfect  for  Chemical  Ufes.  The  Honour  of  this  valuable 
Difcovery  is  due  to  John  Rudolphus  Glauber ,  who,  as  it  was  a  perfect  fecret, 
made  a  confiderable  advantage  of  it,  and  at  length  reveal’d  it.  Hence  you  fee. 
Gentlemen,  what  beautiful  and  ufeful  things  are  found  out  by  apply  ing  Bodies  to  one 
another,  and  then  expofing  them  to  the  adlion  of  Fire :  Certainly  among  all  the  Ex¬ 
periments  that  have  ever  been  made  in  the  Chemical  Art,  this  is  one  of  the  principal. 

PROCESS  CXXXV. 

Glauberb  fweet  Spirit  of  Nitre . 
APPARATUS. 

3.  'T'AKE  8  parts  of  Spirit  of  Wine,  reduc’d  to  the  pured  Alcohol  with- 
X  out  the  addition  of  any  Alcali,  put  it  into  a  tall  Bolthead,  pour  on  it 
a  few  drops  of  Glauber's  Spirit  of  Nitre,  wait  a  little,  and  fhake  the  Vefiel, 
that  they  may  be  perfectly  mix’d  together.  When  every  thing  is  quiet  drop  in 
a  little  more,  and  io  proceed  till  you  have  added  1  part  of  Spirit  of  Nitre  with 
refpedt  to  the  Alcohol,  always  taking  care  to  fhake  them  well  together  afcer  eve¬ 
ry  indillatioo.  Diged  the  Liquor  for  fome  time  in  the  Bolthead,  and  then  di¬ 
dill  two  or  three  times  in  a  Retort,  and  by  this  means  you  will  have  a  true  Spi¬ 
rit  of  Nitre.  Hoffm.  Phyf  Chem.  p.  128. 

2.  If  you  mix  in  this  manner  common  Spirit  of  Nitre  and  Spirit  of  Wine 
that  is  not  reduc’d  to  Alcohol,  then  as  both  of  ’em  are  diluted  with  a  good  deal 
of  Water,  they  will  not  yield  fo  generous  and  truly  balfamic  a  Spirit,  nor  can 
one  expecff  fuch  valuable  effects  from  it. 

3.  But  here  let  me  caution  you,  that  I  have  often  experienc’d,  myfelf,  and 
demondrated  to  others,  the  very  great  danger  of  mixing  the  pured  Alcohol, 
and  the  dronged  Spirit  of  Nitre  in  great  quantities:  For  if  you  put  2  drachms 
of  Glauber' s  dronged  Spirit  of  Nitre  into  a  tall  Bolthead,  and  pour  upon  it  6  or 
7  drachms  of  the  choiced  Alcohol,  there  will  arife  a  very  great  Heat,  Ebulli¬ 
tion,  and  copious  Vapour,  and  almod  all  the  Liquid  will  foon  fiy  off  with  a  very 
rapid  Motion,  even  out  of  the  tailed  Bolthead  *  and  if  it  then  happens  to  be 
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receiv’d  into  the  Lungs,  it  will  bring  a  Perfon  into  eminent  danger  of  prelent 
fuffocation.  In  this  manner  I  have  loll  the  whole  myfelf.  See  the  famous  Dr. 
Slave.  Phil.  Tran.  Abr.  Vol.  III.  p.  358. 

USE. 

T1 T  H I L  S  T  the  Alcohol  and  Spirit  of  Nitre  are  here  uniting  together,  there 
is  immediately  diffufed  a  fragrant  pleafant  Smell,  like  that  of  Southern¬ 
wood.  And  at  the  fame  time  there  appears  a  moll  violent  effervefcence,  nay 
one  that  is  ready  to  burll  into  Flame,  betwixt  the  very  acid  volatile  Spirit,  and 
the  pure  fubtil  Oil,  tho*  it  does  not  contain  the  lead  Alcali.  If  a  Candle  is  ap¬ 
plied  to  the  agitated  Vapour,  it  takes  Fire  immediately,  fils  the  whole  Bolthead 
with  Flame,  and  in  an  inllant  fets  every  thing  on  Fire  in  the  mod  dangerous 
manner.  The  oftner  now  the  united  Liquors  are  digelled  and  diHill’d,  the  more 
accurately  they  become  combin’d  together,  and  yield  a  more  perfect,  oily,  acid 
Salt,  which  podTelTes  a  truly  antifepdc,  balfamic,  detergent,  dilfolving  quality, 
and  refills  the  putrefadlion  of  the  Bile.  If  it  is  prudently  ufed,  well  diluted, 
and  in  fmall  quantity,  it  very  foon  gives  the  Teeth  an  exquifite  whitenefs,  but 
dellroys  them  if  us’d  too  freely.  It  reftores  an  appetite,  when  the  lofs  of  it  is 
occafion’d  by  a  mucous pituita,  a  corrupted  Bile,  or  the  proper  tone  of  the  Sto¬ 
mach’s  being  weaken’d.  Among  all  the  Remedies  for  Flatus's  it  Hands  the  firft. 
It  is  faid  to  prevent  the  Stone,  and  even  to  dilfolve  the  Calculus  after  it  is  form’d. 
This  was  the  Lithontriptic  of  the  famous  Sylvius ,  which  was  formerly  fo  much 
in  elteem,  and  fold  fo  dear.  It  provokes  Sweat  too  and  Urine,  quenches  Thirft, 
mends  a  {linking  Breath,  and  is  remarkably  efficacious  in  curing  the  Scurvy.  It 
is  taken  bell  on  an  empty  Stomach,  in  Wine,  Mead,  or  Ale,  to  the  quantity 
of  30  drops  at  a  time,  and  three  or  four  times  a  day. 

PROCESS  CXXXVI. 

The  Regeneration  of  Nitre  from  Procefs  130,  13 1,  and  134. 

APPARATUS. 

1.  npAKE  an  ounce  of  Nitre  reduc’d  to  a  dry  Alcali,  according  to  Procefs 
130,  131,  dilfolve  it  in  eight  times  its  weight  of  clean  Water,  and  by 
letting  it  Hand  quiet,  and  filtering  it,  make  the  Lixivium  as  clear  as  poffible. 
Put  this  Liquor  whilfi  it  continues  hot  into  a  very  clean  large  glafs  Velfel,  with 
a  narrow  Neck,  and  then  drop  into  it  fucceffively  a  few  drops  of  Glauber' s  Spirit 
of  Nitre.  By  this  means  then,  upon  the  falling  in  of  every  drop,  there  will  be 
excited  a  prodigious  effervefcence,  during  which  keep  the  Velfel  (baking  about. 
When  this  is  over,  add  a  few  drops  more,  and  proceed  in  this  manner  till  the 
Effervefcence  begins  to  grow  weaker,  and  then  drop  only  1  drop  at  a  time  into 
the  hot  Liquor,  and  fiiake  the  Veflel  about  very  well,  and  repeat  this  till  upon 
the  infiillation  of  the  lafi  drop  there  is  excited  no  farther  effervefcence.  The 
point  of  faturation  then  being  perfectly  obtain’d,  you  will  have  a  pellucid  Li¬ 
quor,  in  which  there  will  begin  to  be  formed  fome  long  Stria,  which  are  truly 
nitrous.  This  Liquor  has  no  Smell  at  all,  but  its  Tafie  is  bitteriffi,  and  exadlly 
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like  that  of  Nitre.  Dilute  this  with  Water  a  little  more,  boil  it  for  a  moment, 
filter  it  boiling  hot,  infpiffate  it  to  a  Pellicle,  and  you  will  fee  it  fhoot  into  ob¬ 
long,  oCtogonal,  prifmatical,  pellucid  Cryftals,  which  appear  to  be  Nitre  by 
every  chemical  and  phyfical  mark.  Filter  the  Refiduum  again,  infpiffate  as  be¬ 
fore,  and  let  it  (hoot  into  Cryftals.  By  this  means  then  you  will  recover  and  col¬ 
lect  together  a  true  Nitre,  which  melts  eafily  in  the  Fire,  and  deflagrates  with 
any  inflammable  Matter  that  is  thrown  into  it  whilft  it  is  in  fufion,  and  evinces 
its  perfeCt  nitrous  nature  by  every  quality. 

2.  If  any  other  pure  fix’d  Alcali,  as  that  from  Tartar  or  Pot-afhes,  is  made 
ufeofin  this  Experiment  inftead  of  the  Alcali  from  Nitre,  the  event  is  always 
the  fame  in  every  refpeCt ;  fo  that  in  the  Nitre  regenerated  there  is  not  the  lead 
fenfible  difference. 


USE . 

THE  great  Boyle  look’d  upon  this  Experiment  as  of  fo  much  confequence, 
that  he  thought  it  worth  while  to  write  a  whole  Treatife  about  it.  And  cer¬ 
tainly  it  is  one  of  the  mod  remarkable  in  the  chemical  Art :  For  hence  we  learn, 
that  from  the  molt  acrid,  cauftic  Alcali,  and  Acid,  only  Amply  mix’d  together 
in  a  juft:  proportion,  there  is  produc’d  a  neutral  Salt,  that  is  mild,  cooling,  and 
by  no  means  corrofive  ;  and  that  an  exceeding  odorous  and  volatile  acid  Spirit, 
by  being  attracted  into  a  fix’d  Salt,  in  a  moment  lofes  all  its  Smell  and  Volatility, 
fo  that  now  it  will  bear  a  melting  P'ire  without  becoming  volatile  •,  whence  we 
eafily  conceive  the  vaft  attractive  power  there  is  betwixt  the  Acid  and  the  Alcali. 
But  at  the  very  inftant  that  this  conflict  arifes  betwixt  them,  there  is  an  elaftic 
and  wonderfully  expanfive  Air  rufhes  forth,  which  is  generated  no  longer  than 
whilft  this  attraction  is  carrying  on,  fo  that  it  feems  by  the  collifion  to  be  ftruck 
out  of  the  very  Body  of  the  Acid,  and  the  Alcali.  We  impute  this  therefore 
to  an  attraction,  and  ftrong  tendency  towards  each  other,  not  to  any  repulfion 
or  difagreement  between  them  j  and  fuppofe  this  prodigious  fudden  motion  to 
arife  from  the  Air’s  being  violently  expell’d  whilft  the  Acid  and  Alcali  power¬ 
fully  attraCt  one  another  into  the  moft  intimate  union.  But  from  this  Opera¬ 
tion  we  fee  farther,  that  a  fubtil  acid  Liquor  regenerates  in  an  alcafine  Body  a 
firm  folid  Salt :  That  an  Alcali,  which  before  fpontaneoufly  diffolv’d  in  the  Air, 
and  an  Acid  of  Nitre  which  cou’d  fcarcely  by  any  Art  be  confolidated,  now  they 
are  combin’d  together  compote  a  Salt,  which  may  be  eafily  kept  dry  in  the  Air, 
and  which  even  in  Water  forms  itfelf  into  folid  Cryftals:  That  the  Alcali  is  de¬ 
termin’d  by  the  Acid  into  that  fort  of  compound  regenerated  Salt,  from  which 
the  Acid  was  originally  extracted  :  That  hence  the  Alcali  is  indifferent  towards 
every  Acid,  and  may  be  united  with  them  all,  but  under  this  Law,  that  every 
Acid  will  regenerate  the  Mother-Salt  from  which  it  was  produc’d  :  That  the 
Alcali,  therefore,  is  of  itfelf  empty,  unfruitful,  and  feminine,  whilft  the  Acid 
is  mafculine,  impregnates  it,  generates  an  offspring  of  its  own  kind,  and  fixes 
the  indetermin’d  nature  of  the  former:  And  laftly,  that  the  ultimate  Elements 
of  Nitre  may  confift  of  any  fix’d  Alcali  whatever,  perfectly  faturated  with 
Spirit  of  Nitre,  and  that,  confequently,  its  figure  and  all  its  other  properties 
may  be  produc’d  by  thefe  two  united  together.  But  whether  now  all  the  Nitre 
in  the  World  was  originally  produc’d  from  this  Acid,  and  fix’d  Alcali,  firft  ex¬ 
iting 
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ifting  fepafately,  and  afterwards  combin’d  together,  I  don’t  pretend  to  know, 
but  I  very  much  doubt  it.  That  Nitre  however  may  be  prepar’d  in  the  man¬ 
ner  defcrib’d,  as  likewife  from  an  Earth  that  is  full  of  putrified  animal  Sub- 
ftances,  and  the  faline  Afhes  of  Vegetables,  or  Lime,  I  am  very  fure  of :  And 
this  is  to  me  fufficient. 

PROCESS  CXXXVII. 

A  Regenerated  Nitre  that  is  not  fix’d. 
APPARATUS. 

1.  "pAKE  3  ounces  of  a  pure,  volatile,  alcaline  Salt  prepar’d  according  to 
*  Procejs  106,  put  it  into  a  large,  clean,  glafsVeflfel  with  a  narrow  Neck, 
dilute  it  with  fix  times  its  weight  of  Water,  and  then  drop  into  it  fome  of  the 
purefl  Spirit  of  Nitre.  Upon  this  there  will  be  excited  an  effervefcence,  ex¬ 
actly  in  the  fame  manner  as  in  the  preceding  Procefs.  Proceed  therefore  intirely 
according  to  the  directions  there  laid  down,  till  you  have  accurately  obtain’d 
the  point  of  faturation,  and  you  will  then  perceive,  that  there  will  prefently  be 
form’d  fome  oblong,  prifmatical,  oCtogonal,  faline  S picul  a  y  exactly  refembling. 
Nitre. 

2.  Dilute  this  compound  Liquor  with  twice  its  weight  of  Water,  filter,  in- 
fpififate  to  a  Pellicle  with  a  gentle  Fire,  fet  it  by  in  a  cold  place,  and  it  will  fhoot 
into  nitrous  Cryflals.  Proceed  in  this  manner  till,  according  to  Art,  you  have 
reduc’d  the  whole  into  faline  Maffes,  which  will  be  Cryftals  of  Nitre,  having 
no  Smell,  but  that  bitterifh  cold  Tafte  which  is  proper  to  true  Nitre.  Thefe 
melt  eafily  in  the  Fire,  but  then  do  not  remain  fix’d,  but  fly  off.  They  defla¬ 
grate  in  the  Fire  too  like  Nitre  with  all  inflammable  Subftances ;  and  yield  a 
Spirit  of  Nitre  with  Oil  of  Vitriol.  Hence  therefore  they  furnifh  us  with  a 
true  Nitre,  but  a  femi-volatile  one. 


USE. 

THIS  beautiful  Experiment  likewife  teaches  us  all  thofe  things  which  we  took 
notice  of  in  the  preceding  Procefs.  But  here  we  learn  farther,  that  from 
a  volatile  alcaline  Salt,  and  a  volatile  acid  Spirit,  which  of  all  perhaps  of  the 
fame  kind  are  the  molt  odorous,  is  produc’d  a  Salt  that  has  no  Smell  at  all : 
That  from  cauftic  Bodies  arife  a  Salt  that  is  very  mild,  and  exceeding  cold : 
That  from  the  molt  volatile  ones  is  generated  a  Salt  that  continues  of  itfelf  at 
reft,  nor  becomes  volatile,  except  in  a  confiderable  degree  of  Heat:  That  a  vo* 
latile  Alcali  which  is  naturally  indifferent  to  all  Acids,  is  determin’d  by  the  na¬ 
ture  of  the  faturating  Acid,  and  made  to  regenerate  that  Salt  from  which  the 
Acid  was  produc’d:  That  the  volatility  of  this  regenerated  Salt  depends  upon 
the  difpofition  of  the  concurring  Alcali,  which  being  fix’d,  the  new  Salt  is  fix’d, 
whereas  if  it  is  volatile,  that  is  femi-volatile  likewife:  That  the  nature  of  this 
Salt,  however,  is  determin’d  by  the  Acid  made  ufe  of:  And  laftly,  that  we 
have  hence  a  method  of  preparing  a  volatile  Nitre,  about  the  difcovery  of  which 
the  Chemifts  in  all  Ages  have  bean  fo  greatly  felicitous.  The  Venues  now  of 
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this  femi-volatile  Nitre,  as  far  as  I  have  been  able  to  judge,  are  nearly  the  fame 
with  thofe  of  the  common  fix’d  Nitre,  or  the  fix’d  regenerated  one,  butfomething 
milder  •,  the  difference  betwixt  them  being  pretty  much  the  fame  as  that  betwixt 
Sea-Salt  and  Sal-Ammoniac . 

PROCESS  CXXXVIII. 

Glauber’*  Alcaheft;. 

APPARATUS . 

TAKE  the  alcaline  Salt  of  Procefs  131,  lay  it  on  a  glafs  Plate,  and  expofe 
it  to  the  open  Air  in  a  low  cold  place,  that  is  not  dufty.  By  this  means 
then  it  will  begin  fpontaneoufly  to  diflolve,  and  run  into  a  Liquor,  which 
mud  be  carefully  pour’d  off  into  a  clean  glafs  Veffel.  Set  the  Refiduum  again 
in  the  fame  place,  feparate  the  liquid  part  as  it  melts,  and  fo  proceed  till  all 
the  Salt  is  become  fluid.  There  will  then  remain  a  good  deal  of  Afhes,  and  you 
will  have  a  Liquor,  which  being  filter’d  becomes  limpid,  alcaline,  thickifh, 
and  exceeding  like  Oil  of  Tartar  per  deliquium. 

USE. 

THIS  is  that  very  famous  chemical  Liquor,  which  was  kept  fuch  a  fecret, 
and  was  fo  boafted  of  by  its  Author  Glauber ,  that  he  did  not  fcruple  to  fell 
it  for  the  true  Alcaheft.  But  we  have  often  feen,  that  when  thefe  Arcana  come 
to  be  known,  they  lofe  all  their  reputation.  And  why  mayn’t  we  fay  the  fame 
thing  here  ?  For  my  own  part  I  confefs,  though  I  have  taken  a  good  deal  of 
pains  about  it,  I  never  cou’d  difcover  any  thing  particular  in  it,  or  that  was  not 
in  Oil  of  Tartar  yw*  Deliquium ,  in  what  manner  foever  I  made  trial  of  it.  But 
it  is  more  troublefome  to  make,  you  have  lefs  of  it,  and  it  cofts  more  money  ; 
and  hence  it  is  valued. 

PROCESS  CXXXIX. 

Nitrated  Nitre. 

APPARATUS. 

TA  K  E  of  a  Lixivium  of  the  pureft  Nitre  8  ounces,  drop  into  it  of  the  belt 
Spirit  ofNitre  30  drops,  infpiffate  to  a  pellicle,  and  reduce  to  Cryftals  ac¬ 
cording  to  Art.  Thefe  then  will  be  perfectly  nitrous  in  every  refpedt,  but  of  an 
acid  Tafie,  and  go  by  the  name  of  Nitrurn  Nitratum. 

USE. 

'T'H  I S  Procefs  ferves  only  to  fhew  the  method  by  which  fome  complete  Salts 
may  be  united  w  ith  the  Acid  drawn  from  them  into  the  form  of  a  compound 
Salt.  This  now,  by  adding  a  greater  or  lefs  quantity  of  the  Spirit,  will  be  more 

or 
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or  lefs  acid.  And  the  acider  it  is,  the  more  difficult  it  is  to  dry,  and  the  harder 
to  keep  dry,  almoft  always  diffolving  fpontaneoufly.  Nitre  acidulated  in  the 
manner  defcrib’d  is  of  excellent  ufe  in  burning  Fevers,  where  the  tongue  is  dry 
and  foul,  and  the  patient  is  thirfty. 

PROCESS  CXL. 

Vegetating  Nitre. 

APPARATUS. 

IF  in  the  preparation  of  Glauber’s  Spirit  of  Nitre  Procefs  134,  you  take  4 
parts  of  Nitre,  and  x  of  Oil  of  Vitriol,  and  after  all  the  Spirit  is  perfectly 
drawn  off,  leave  the  white  dry  Salt,  that  remains  at  the  bottom  of  the  Retort, 
in  the  open  Air,  in  a  ffiort  time  its  whole  furface  will  be  covered  with  a  very 
thick  and  pretty  long  Down,  which  makes  it  look  as  if  it  vegetated,  and  which 
I  don’t  remember  to  have  feen  in  other  Salts.  But  when  the  fame  refiduary  Salt 
is  diffolved  in  Water,  filter’d,  infpiffated  to  a  drynefs,  put  into  a  cylindrical 
Glafs,  and  fo  left  in  the  Air,  its  furface  often  feems  to  fprout  out  into  the  per¬ 
fect  refemblance  of  little  Plants  full  of  Branches.  Thefe  all  however  diffolve, 
and  fall  again,  upon  the  application  of  Heat  to  ’em,  and  the  furface  becomes 
plain,  though  upon  Petting  the  Veffel  again  in  the  free  Air  they  ffioot  out  again 
as  before*,  fo  that  thefe  Plants  feem  to  be  reviv’d  again  from  their  own  Alhes, 
concerning  which  fome  of  the  Chemical  Tribe  have  given  fuch  extraordinary 
accounts,  the  foundation  of  which  I  am  apt  to  fufped  lay  in  this  Art. 

USE. 

FROM  this  elegant  Experiment,  then,  we  fee,  that  the  very  eafy  Cryftalliza- 
tion  of  Nitre  gives  us  an  opportunity  of  reprefenting  as  it  were  a  kind  of 
Vegetation.  Some  of  the  more  credulous  of  the  Artifts  indeed  have  talk’d  of 
a  true  one,  under  the  Title  of  a  P alingenefia  Vegetabilis->  but  1  am  of  opinion, 
they  never  were  able  to  make  it  appear. 

PROCESS  CXLI. 

Spirit  of  Nitre  with  Bole. 

A  P  P  A  R  A  T  U  S. 

i.^AKE  of  pure  Nitre  reduced  to  Powder  foifs,  of  common  red  Bole 
*  ifeivfs,  mix  them  accurately  together,  and  put  them  into  two  fuch 
earthen  long  Necks  as  are  defcrib’d,  Vol.  J.  p.  503,  taking  care  that  when  they 
lie  horizontally  in  the  Furnace  defcribed,  p.  513,  514,  and  with  the  Appara¬ 
tus  there  Efficiently  explained,  nothing  of  the  Matter  (hall  fall  into  the  Necks. 
The  cylindrical  Segments  and  Receivers  being  luted  on,  apply  a  little  Fire  that 
they  may  gradually  warm,  and  then  every  quarter  of  an  Hour  add  a  little  more, 
till  by  this  gradual  increafe  they  are  perfectly  hot  quite  through.  When  this  is 

the 
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the  cafe,  a  humid  Vapour  will  begin  to  come  over  into  the  Receiver,  upon 
which  gradually  increafe  the  Fire  for  two  hours,  till  the  Vapour  changes  its  Co¬ 
lour  from  white  to  reddifh.  Raife  your  Fire  ftill  higher  by  degrees,  tHl  the 
Vapour  comes  off  quite  red,  and  keep  it  up  for  the  fpace  of  three  hours.  And 
laftly,  increafe  your  Fire  fo  long,  till  the  Veftels  are  perfectly  red  hot,  and 
you  can  fee  the  Matter  red  hot  in  the  long  Neck  through  the  glafs  Receiver, 
and  continue  it  in  this  ftrength  for  two  hours  longer.  Then  (hut  the  Furnace, 
arid  let  the  whole  cool  gradually,  and  as  foon  as  ever  the  earthen  Cylinder  that 
is  placed  betwixt  the  long  Neck  and  Receiver  is  grown  cold,  very  cautioufly 
remove  the  Receiver,  keeping  as  clear  as  poflible  from  the  Fumes,  and  through 
a  glafs  Funnel  pour  the  diftill’d  Liquor  into  a  glafs  Bottle,  which  muft  be  nice¬ 
ly  fecured  with  a  glafs  Stopple,  and  fet  in  a  cold  place.  Thus  then  you  have 
a  very  acid,  acrid,  cauftic  Spirit  of  Nitre,  that  exhales  very  red  Fumes,  and  is 
exadtly  like  Glauber's  Spirit  of  Nitre,  Procefs  134,  but  never  fo  ftrong.  When 
the  Diltillation  has  proceeded  molt  fuccefsfully,  I  have  had,  with  regard  to  the 
Nitre  made  ufe  of,  T9T  or  L  and  4^  of  fuch  a  Spirit. 

2.  The  Bole  that  then  remains  at  the  bottom  with  the  Refiduum  of  the  Ni¬ 
tre,  ftill  retains  a  nitrous  Tafte.  All  this  I  have  boiled  in  a  large  quantity  of 
Water,  filter’d  the  Liquor  that  fwam  at  top  whilft  it  was  boiling  hot,  and 
then  proceeded  to  boil  the  Refiduum  with  frefh  Water,  and  fo  on,  till  the  Water 
at  laft  would  fetch  out  nothing  more.  All  thefe  Lixiviums  I  then  filtered  till 
they  became  a  limpid  Liquor  of  a  nitrous  Tafte.  This  I  infpiftated,  till  I  re¬ 
duced  it  to  a  fmall  quantity  of  about  the  thicknefs  of  Milk,  which  had  a  Tafte 
that  was  not  very  acrid,  but  lixivious  however,  and  in  fome  meafure  alcalef- 
cent.  This  Liquor  I  examin’d,  by  pouring  into  it  various  Acids,  and  I  found 
it  chang’d  from  the  nature  of  Nitre,  and  in  fome  degree  alcalious,  but  yet  not 
a  true  Alcali. 

3.  In  this  Operation  it  is  necefifary  to  take  care,  that  the  Turf  or  other  Fuel 
you  throw  in  during  the  Diftillation,  is  firft  made  very  hot,  for  otherwife  its 
coldnefs  will  make  the  long  Necks  fly :  For  this  reafon  too,  when  you  open  the 
Door  of  the  Furnace,  you  muft  fee  that  the  cold  Air  don’t  rufti  in  too  fuddenly, 
for  that  too  will  crack  the  Veftels.  And  at  the  fame  time  take  care  likewife, 
that  upon  opening  the  Door,  the  Flame  don’t  burft  out  violently  upon  you,  and 
burn  you,  or  with  the  Air  be  received  into  your  Lungs. 

USE. 

i.TF  pure  Nitre  is  put  into  a  glafs  Retort,  and  plac’d  in  a  fand  Furnace,  it 
melts  long  before  the  Glafs  *,  and  when  it  is  heated  to  fuch  a  degree  as  to 
flow,  it  will  not  grow  any  hotter,  tho’  you  increafe  the  Fire  ;  nor  if  you  keep 
it  there  in  Fufion  for  a  Jong  time,  will  it  give  out  any  acid  Spirit,  but  will  re¬ 
main  fix’d,  exhaling  very  little.  If  you  treat  it  too  in  the  fame  manner  in  a 
Retort,  made  of  Hejfian  Earth,  and  urge  it  with  a  very  intenfe  Fire,  there  will 
no  acid  Spirit  come  over  into  the  Receiver,  but  it  will  infinuate  itfelf  through  the 
Pores  of  the  Retort,  and  be  almoft  all  loft. 

2.  If  you  intimately  mix  Nitre  with  3  times  its  weight  of  Bole,  Clay,  orTa- 
bacco-pipe  Earth,  reduc’d  to  Powder,  and  then  put ’em  into  a  Crucible,  and  fet 
’em  in  the  Fire,  the  Nitre  will  not  melt,  but  will  fume  and  exhale  an  acid  Vapour, 
and  by  this  be  almoft  all  pretty  foon  difiipated  into  the  Air.  3.  Hence 
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3.  Hence  then  it  appears,  that  the  Fire  afts  in  a  very  different  manner  upon 
Nitre,  when  it  is  prevented  from  flowing  by  the  interpofition  of  3  times  as  much  of 
fome  other  Matter  that  will  not  melt,  and  is  able  to  heat  it  to  a  much  greater 
degree,  than  when  it  is  in  Fufion  by  itfelf,  and  then  fuffers  no  farther  alteration 
from  the  Fire.  And  the  change  that  is  by  this  means  effe&ed,  conflfts  in  the 
rendering  a  fix’d  Body  volatile,  a  mild  one  acrid,  a  folid  one  fluid,  and  a  neutral 
one  very  acid,  all  which  is  purely  owing  to  the  Nitre’s  being  prevented  from 
melting  :  The  fame  alteration  now  we  faw  before  produc’d  by  the  help  of  Oil 
ofVitriol,  and  a  fand  Heat,  Procefs  134.  That  thefe  things  happen  in  this  man¬ 
ner  is  paft  difpute  ;  but  whether  now  in  the  Spirit  thus  prepared,  there  is  con¬ 
tained  any  Liquor  produced  from  the  Bole  itfelf,  has  been  much  inquired  into, 
efpecially  as  it  is  aflerted,  that  when  the  Bole  has  been  once  uled  for  this  Ope¬ 
ration,  it  won’t  anfwer  the  fame  end  again,  as  you  can’t  then  by  the  help  of  it 
draw  this  Spirit  of  Nitre.  But  certainly,  the  Spirit  of  Nitre  made  with  Oil  of 
Vitriol  Procefs  134,  that  prepared  with  the  Calx  of  Vitriol,  under  the  Tirle  of 
Aqua  For tis,  and  that  drawn  with  calcin’d  Alum,  are abfolutely  like  this,  with¬ 
out  almoft  any  difference  at  all  •,  and  yet  in  the  Preparation  of  thefe,  there  is 
no  admixture  of  Bole.  Let  the  Experiments  therefore  on  both  fides  be  careful¬ 
ly  obferved  and  confider’d,  and  ’tis  likely  time  will  difcover  which  is  in  the 
right.  Dabit  dies  quod  hora  negat. 

4.  But  again,  fome  of  the  modern  Cbemifts,  and  thofe  of  the  firft  rank  too, 
will  have  it,  that  Nitre  confifts  of  an  Alcali,  and  the  proper  Acid  of  Nitre,  as 
we  have  already  taken  notice  Procefs  134,  13d,  137;  and  the  incomparable 
Homberg ,  by  a  l'ubtil,  and  very  laborious  Experiment,  has  inferr’d  the  propor¬ 
tion  of  the  Alcali  to  the  Acid,  to  be  as  480  is  to  183.  But  by  this  Diftillati- 
on,  however,  the  acid  Spirit  drawn  off  is  but  ^ths  of  the  Nitre  made  ufe  of, 
and  from  the  Refiduum  you  can  fcarcely  procure  any  thing  alcalious,  whence  it 
is  evident  that  this  Spirit  is  produced  from  the  Nitre,  actually  altered  by  the 
Fire,  and  does  not  arile  purely  from  a  feparation  of  an  Acid  and  Alcali  that 
exifted  before  in  the  Compound.  The  wonderful  adtion  of  the  Fire,  therefore, 
has  the  fame  effedt  here,  as  we  faw  Oil  ofVitriol  had  before.  As  never  there¬ 
fore  any  true  Nitre  fpontaneoufly  appeared  in  Nature,  nor  ever  any  of  its  Spi¬ 
rit  has  been  difcovered  but  what  was  firft  produced  from  Nitre  by  the  help  of 
Oil  of  Vitriol,  or  the  adtion  of  an  intenfe  Fire,  affifted  by  fomewhat  to  keep 
the  Nitre  from  melting,  hence  we  are  induced  to  believe,  that  an  acid  Spirit 
of  Nitre  did  never  exift  in  the  World,  before  the  method  of  making  Nitre,  and 
the  Art  of  drawing  a  Spirit  from  it  were  difcovered  :  This  at  lead  is  as  much 
as  we  can  deduce  from  Chemical  Experiments.  Norcou’d  Gunpowder  poflibly 
be  produc’d  either  by  Art  or  Nature,  before  this  invention  of  Nitre,  even  fup- 
pofing,  that  fetting  afide  this  one  thing  we  had  been  acquainted  with  all  Na¬ 
ture  befides. 

5.  ..If  with  Nitre  you  mix  the  red  Colcothar  of  Vitriol  ftrongly  calcin’d,  or  cal¬ 
cin’d  Alunl,  in  a  certain  proportion,  by  this  means  too  the  Nitre  will  be  kept 
from  melting  in  the  Fire,  and  hence  will  be  capable  of  acquiring  a  greater  degree 
of  Heat,  and  will  yield  an  acid  Spirit  in  confiderable  quantity  with  very  red 
Fumes,  and  will  exa&ly  refemble  the  true  Spirit  of.  Nitre  of  this  Procefs  in  eve¬ 
ry  character.  But  befides  the  Colcothar’s,  and  the  calcin’d  Alum’s  preventing 
the  Nitre’s  melting  by  the  interpofition  of  their  parts,  we  muff  here  confider 

Vol.  II.  O  o  likewife. 
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likewife,  that  in  both  of  them,  notwithftanding  their  Calcination,  there  ftill 
lies  concealed  a  very  ftrong  Acid,  and  that  in  great  quantity,  call’d  Oil  of  Vi¬ 
triol,  or  Alum.  This  therefore,  when  it  comes  to  be  agitated  by  the  aCtion  of 
the  Fire,  enters  into  the  Nitre,  diflodges  its  Spirit,  takes  pofteflion  of  its  place, 
and  when  the  Spirit  is  expell’d,  produces  forne  Fceces->  in  which  the  Salt,  call’d 
the  Panacea  Duplicata ,  pretty  much  refembles  that  generated  in  the  Preparati¬ 
on  of  Glauber's  Spirit  of  Nitre,  Procefs  134.  Hence  therefore  arife  all  Aqu ce 
Fortes ,  the  production  of  which  depends  intirely  upon  the  principles  laid  down 
in  the  Procefs  cited.  And  certainly  the  Operation  of  the  Metempfycofis  of  thefe 
faline  Spirits  is  very  furprizing,  whilft  they  thusexpell  one  another  from  their 
former  Seats,  and  take  pofleflion  of  them  themfelves,  and  hence  produce  a 
great  variety  of  Phcenomena ,  intirely  unexpected.  But  on  this  Head,  fee  Vol, 
J.  p.  480.  feq.  So  far,  however,  as  we  have  hitherto  been  able  to  difcover. 
Oil  of  Sulphur  per  Campanam ,  Oil  of  Vitriol,  and  Oil  of  Alum,  are  one  and 
the  fame  Acid,  which  has  this  property,  that  it  will  expel  all  other  known 
Acids  from  the  Body  that  retains  them,  will  render  them  intirely  volatile,  occu¬ 
py  their  place,  and  after  the  former  acid  Spirits  are  feparated,  the  Refiduum  forms 
a  Body  of  its  own  nature,  that  is  to  lay,  of  the  genius  of  this  very  ftrong 
Acid.  Aqua  Forth,  then,  is  a  mere  Spirit  ®f  Nitre;  for  Colcothar,  by  no 
aCtion  of  the  Fire,  continue  it  ever  fo  Jong,  can  be  quite  freed  from  its  Acid, 
and  hence  this  remaining  in  the  Caput  Moriuum  of  the  Vitriol  and  Alum,  is  at¬ 
tracted  into  that  part  of  the  Nitre  which  is  not  convertible  into  an  Acid,  is 
united  with  it  by  the  Fire,  forms  with  it  a  new  kind  of  Salt,  and  entirely  expells 
all  the  other  acid  Spirits  in  the  form  of  Aqua  Fortis.  As  for  thofe  Chemifts,  there¬ 
fore,  who  fay  they  can,  by  a  chemical  Diftillacion,  convert  the  whole  Body  of 
Nitre  into  a  Spirit  of  Nitre,  fo  as  from  a  pound  of  Nitre  to  procure  the  fame 
quantity  of  Spirit  by  a  true  Tranfmutation  of  the  whole,  I  confefs  they  feetn 
io  me  to  aflert  fomewhat  impofiibk,  and  abfolutely  repugnant  to  the  Chemical 
Art.  This,  after  a  great  deal  of  pains  taken  upon  this  Head  to  come  at  the 
truth,  I  cannot  help  thinkings 

6.  The  Spirit  of  Nitre  of  this  Procefs ,  Glauber's  Spirit  of  the  Nitre,  and  com¬ 
mon  Aqua  Fortis  rightly  prepared,  conftitute  a  nitrous  Acid,  which  by  its  red 
.Fumes,  and  Angular  Smell,  diftinguifhes  itfelf  from  every  other.  This  Spirit, 
with  a  fix’d  Alcali  regenerates  true  Nitre,  and  it  diflolves  Silver,  and  the  other 
Bodies  treated  of  already,  Vol.  I.  p.  468. 

PROCESS  CXLII. 

F’he  Purification  a?id  Chryflallization  of  Sea- Salt 

apparatus . 

TAKE  the  belt  Sea-Salt  of  the  Shops,  difiolve  it  in  6  times  its  weight 
of  the  pureft  Rain-water,  and  filter  the  Brine  boiling  hot  through  a  lin- 
nen  Bag  made  of  thick  Cloth  till  it  becomes  exceeding  limpid.  Evaporate 
•3-th  part  of  the  Water  in  a  clean  glafs  Vefiel,  and  let  the  remaining  Lixi¬ 
vium  ftand  cool  and  quiet  for  the  fpace  of  three  days,  the  Vefiel  being  covered 
that  no  Dull  may  fall  into  it.  If  it  depofttes  any  Faces  during  this  time,  let  the 

Liquor 
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Liquor  be  gently  pour’d  off  from  them  •,  if  not,  it  is  fit  for  Chryftallization, 
Evaporate  then  this  Brine  to  a  Pellicle,  and  let  it  Hand  quiet  in  a  cold  place  for 
eight  and  forty  Hours,  and  it  will  Ihoot  into  cubical  Cryftals.  Carefully  pour 
off  the  remaining  Brine  from  the  Salt,  and  let  that  be  dried  with  a  clean  Heat, 
and  kept  by  itfelf;  for  this  is  what  I  chufe  for  chemical  ufes.  Let  the  Brine 
that  is  left  be  infpiffated  again,  till  a  Pellicle  appears,  and  you  will  in  the  fame 
manner  have  new  Cryflals.  And  if  you  repeat  this  Operation  fufficiently,  you 
will  at  laft  have  a  thick,  pinguious,  rough  Liquid,  that  is  not  dried  without 
difficulty,  and  can  fcarcely  be  reduced  to  a  farther  Cryflallization.  If  the  Salt  thus 
obtain’d  is  calcin’d  by  decrepitation,  and  then  melted  with  a  ftrong  Fire,  and 
•  pour’d  out  upon  a  very  dry  fmooth  Stone,  it  will  diffolve  in  the  Air,  and  de- 
pofite  terreflrial  Faces.  And  if  the  liquid  part  is  again  feparated  from  thefe, 
and  is  infpiffated,  calcin’d,  pour’d  out,  and  then  diffolved  in  the  Air,  as  before, 
and  you  repeat  this  a  fufficient  number  of  times,  it  will  at  laft  all  fly  off  into 
the  Atmofphere,  and  difappear,  as  a  very  ancient  Chemical  Writer  obferved 
very  juftly. 

US  E. 

WHAT  was  faid  before  of  Nitre  Procefs  129,  is  confirm’d  again  by  this 
new  Experiment,  viz.  that  cryflallization  is  the  only  method  by  which 
Salts  are  procur’d  pure  and  Ample,  an  innate  vertue,  when  they  are  diluted  in 
a  certain  quantity  of  Water,  uniting  together  the  fimilar  Elements,  and  fepa- 
rating  them  from  all  others  ;  and  that  the  Water’s  being  attracted  more  by  the 
Elements  of  one  Salt  than  thofe  of  another,  is  the  reafon  that  upon  infpiffation 
fome  of  ’em  extricate  themfelves,  and  fhoot  fooner,  others  later.  Unlefs  now 
Salts  are  firft  purified  in  this  manner,  you  will  in  vain  expedt  to  draw  fuch  pure 
Spirits  from  them  as  are  abfolutely  neceffary  for  fome  particular  purpofes. 
Thus  for  inftance  in  the  Diftillation  of  Nitre,  if  there  happens  to  be  any  por¬ 
tion  of  Sea-Salt  among  it,  you  will  have  an  Aqua  Regia  and  not  an  Aqua  Fortis . 
And  the  fame  thing  is  true,  when  Nitre  happens  to  be  mix’d  with  Sea-Salt. 
The  Salt  thus  prepar’d  is  fo  properly  the  folvent  of  Gold,  that  without  the 
affiftance  of  it  in  fome  degree  Gold  can  never  be  diffolved,  except  by  Metals  in 
fufion.  This  Salt  is  a  wonderful  Balfam,  by  means  of  which  all  animal  and  ve¬ 
getable  Subftances  are  preferv’d  from  putrefaction. 

PROCESS  CXLIIX. 

Glaubers  Spirit  of  Salt, 

A  P  P  A  R  A  T  U  S. 

1.  TTPON  3  parts  of  Sea-Salt  prepar’d  according  to  the  preceding  Procefs , 
^  and  put  into  a  Retort,  pour  1  of  the  beft  Oil  of  Vitriol.  The  very 
moment  then  they  are  mix’d  together,  there  rifes  from  them  a  volatile,  white 
Vapour,  of  which  take  all  poffible  care,  for  it  is  fuffocating,  and  at  once  may 
injure  the  Lungs  beyond  remedy.  Prefently  fix  on  a  large  cold  clean  Receiver, 
and  lute  the  Joint.  Upon  the  application  then  of  the  very  leaft  Fire,  you 

O  0  2  will 
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will  for  a  good  while  fee  a  fylveftrian  Spirit  fly  about  with  fuch  a  violence,  that 
ic  will  perfpire  through  the  Lute  with  a  ftrong  Blaft,  or  elfe  wou’d  burft  the 
Veflels.  This  therefore  very  gently  expel  for  the  fpace  of  three  or  four  hours, 
and  then  raife  your  Fire  a  little,  and  there  will  come  off  a  Liquor  that  is  not 
fo  volatile.  Afcer  eight  hours  is  fpent  in  the  Diftillation,  urge  it  to  that  degree 
as  to  make  the  iron  Pot  red-hot,  and  keep  up  the  Fire  till  the  Liquor  ceafes  to 
come  over.  Let  the  whole  then  fpontaneoufly  cool,  and  when  the  Neck  of  the 
Retort  continues  hot  no  longer,  remove  the  Receiver.  The  diftill’d  Liquor 
will  then  fend  out  a  Fume,  of  which  beware.  Pour  this  into  a  Bottle,  flop  it 
very  clofe  with  a  glafs  Stopple,  and  fet  it  in  a  cold  place,  for  otherwife  the  Vef- 
fel  is  often  burft  by  the  force  of  the  Vapours.  Nay  if  you  open  the  Bottle  af¬ 
ter  years,  there  will  immediately  iffue  out  a  fuffocating  white  Vapour.  If  you 
put  this  Spirit  into  a  Cucurbit  under  the  Chimney,  and  with  a  gentle  Fire  draw 
it  off  into  a  Receiver,  there  will  come  off  a  volatile  Spirit,  and  there  will  re¬ 
main  a  Liquor  at  the  bottom  of  the  Cucurbit,  of  a  yellowilh  Colour  inclining 
to  green,  that  will  exhale  nothing,  but  will  be  more  fix’d  and  quiet,  whilft  the 
acid  Liquor  in  the  Receiver  will  be  vaftly  fuffocating  and  volatile.  This  there¬ 
fore  may  be  kept  very  clofe  by  itfelf. 

2.  With  3  parts  of  the  pureft  dry  Sea-Salt  mix  in  a  Retort  2  parts  of  clean 
Water,  and  then  add  1  part  of  the  choiceft  Oil  of  Vitriol,  taking  care  to  drop 
it  in  gently,  left  from  the  ludden  Heat  that  wou’d  arife  from  mixing  it  in 
too  great  a  quantity  at  once,  the  Veffel  fhou’d  be  broke.  Upon  doing  this  the 
whole  will  grow  warm.  Place  your  Retort  then  in  a  Sand  Furnace,  apply  a 
large  Receiver,  and  for  the  firft  four  hours  diftil  very  gently,  that  the  Water 
that  was  added  may  be  leifurely  drawn  off,  for  if  this  rifes  very  faft  it  always 
cracks  the  Receiver.  This  being  done,  gradually  increafe  your  Fire,  and  there 
will  afcend  a  Spirit  of  Sea-Salt,  which  will  difcover  itfelf  by  ftreaks  in  the  Re¬ 
ceiver  uniting  together  and  running  down  in  various  convolutions.  Then  raife 
your  Fire  freely,  urging  it  till  at  laft  the  iron  Pot  becomes  red  hot,  and  nothing 
more  will  come  over  into  the  Receiver.  The  Spirit  then  will  emit  no  Fumes. 
When  the  whole  is  grown  cool,  takeoff  the  Receiver,  and  pour  out  the  Spirit, 
which  neither  fumes,  nor  is  fuffocating.  If  you  diftil  this  Spirit  in  a  clean 
Cucurbit  with  a  gentle  Fire  you  will  have  a  Water  that  is  very  gratefully  acid, 
and  being  mix’d  with  Juleps,  is  of  excellent  fervice  in  thofe  Diftempers  where 
it  is  proper  and  there  will  then  remain  at  the  bottom  a  choice  pinguious  Spirit 
of  a  golden  greenifh  Colour. 

3.  In  both  thefe  cafes  there  is  left  at  the  bottom  of  the  Retort  an  exceeding 
white  Salt,  that  is  very  fix’d,  and  will  not  melt  without  a  very  ftrong  Fire:  But 
this  we  fhall  confider  nicely  when  we  come  to  Procefs  145. 

USE. 

IT  is  pretty  furprizing  here,  that  Oil  of  Vitriol  lhou’d  caufe  fo  volatile  a  Spirit 
to  rife  from  fuch  a  very  fix’d  Salt  as  Sea-Salt,  when  it  is  mix’d  with  it  alone, 
and  yet  that  this  Spirit  fhou’d  be  immediately  fixed  by  being  mix’d  with  pure 
Water  after  it  is  drawn,  and  fhould  not  be  generated  when  you  mix  Oil  of  Vitriol 
with  a  ftrong  Brine  of  Sea-Salt  for  this  Operation,  or  when  you  dilute  your  Oil 
of  Vitriol  with  Water,  before  you  mix  it  with  the  Salts  for  by  thefe  three  me¬ 
thods- 
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thods  this  wonderful  volatile  Spirit  becomes  fix’d,  and  the  fatal  fuffiocating 
quality  of  it  is  prevented.  When  the  Spirit  is  thus  fixed,  and  render’d  falutary, 
if  you  expofe  it  to  a  Heat  of  ioo  degrees,  it  lets  go  its  Water,  and  at  the  bot¬ 
tom  of  the  Vefifel  there  remains  a  ftrong,  very  pinguious,  thick,  gratefully 
acid,  and  fragrant  Spirit  of  a  green  Colour,  which  is  as  good  a  Spirit  of  Salt  as 
it  is  pofiible  to  make  by  any  Art  whatever.  But  as  we  obferved  before  of  the  Ni¬ 
tre,  fo  here  again,  there  is  only  a  certain  portion  of  the  Sea-Salt  converted  into 
an  acid  Spirit,  the  other  part  always  remaining  fix’d  with  the  Oil  of  Vitriol  : 
And  indeed  I  have  fcarce  been  able  to  procure  more  than  one  third  pure  Spirit, 
free  from  Water.  This  Spirit  now  has  the  common  properties  of  Acids,  and 
fome  fingular  ones.  It  is  particularly  grateful  to  the  Stomach,  creates  an  Ap¬ 
petite,  attenuates  any  mucous  Vifcidities  there,  promotes  Digeft  ion,  refills  Putre- 
faflion,  and  corrects  the  Bile,  when  it  grows  acrid  and  putrid,  or  exceeds  in 
quantity.  It  is  of  excellent  Service  too  in  extirpating  a  Gangrene  of  the  Gums, 
Mouth,  and  Tongue.  According  to  Van-Helmont ,  it  prevents  the  generation 
of  the  Stone  in  the  human  Body, and  diflolves  it  when  it  is  form’d.  And  iteafes 
the  Strangury  that  is  apt  to  happen  to  Perfons  in  Years.  If  this  Spirit  now, 
when  it  is  very  ftrong  is  mix’d  with  three  times  as  much  of  the  choiceft  Alco¬ 
hol,  and  they  are  accurately  combin’d  by  two  or  three  Diftillations,  you  then 
have  an  oily,  acid,  balfamic,  volatile  Salt,  that  is  exceeding  fragrant,  and  of 
incomparable  Vertues.  And  laftly,  when  this  Spirit  is  drawn  fome  number  of 
times  from  Sea-Salt,  and  render’d  very  ftrong  and  generous,  it  diflolves  Gold. 
All  things  confider’d  therefore,  I  may  venture  to  fay,  that  this  Liquor  of  Sea- 
Salt  cannot  be  fufficiently  excoll’d.  And  for  this  very  ufeful  Experiment  too  W£ 
are  indebted  to  the  induftrious  Glauber. 

PROCESS  CXLIV. 

Spirit  of  Sea-Salt  with  Bole . 

APPARATUS. 

1.  *~p  AKE  of  the  beft  dry  Sea-Salt  6  pound,  put  it  into  two  earthen  Long- 
-1  necks  that  hold  exa&ly  3  pounds  a  piece,  fet  them  in  the  Fire,  cover 
them  with  Tiles  that  nothing  may  fall  into  them,  and  then  furround  them  with 
Fire  firft  atadiftance,  and  then  gradually  nearer  and  nearer,  till  at  laft  it  touches 
them  on  every  fide,  and  lies  upon  them.  By  this  means  then,  the  Salt  will  de¬ 
crepitate  ftrongly,  and  for  a  confiderable  time ;  but  when  the  Long-necks  with 
the  Salt  are  grown  red  hot,  the  crackling  will  ceafe.  When  the  Fire  is  moul¬ 
dered  away,  you  will  have  an  exceeding  white  Salt,  divided  into  very  final! 
Particles,  which  will  decrepitate  in  the  Fire  no  longer.  In  this  Decrepitation, 
now,  the  Salt  lofes  nearly  one  quarter  part  of  its  weight,  but  fetting  afide  its 
not  crackling  as  before,  it  remains  without  any  alteration,  tho*  it  will  melt  ve¬ 
ry  eafily.  By  this  method  the  Salt  is  render’d  fit  for  Diftillation,  but  if  you 
go  todiftill  it  before  it  is  decrepitated,  when  it  comes  to  grow  hot,  it  flies  about 
the  Vefiels,  and  gets  into  the  Receiver,  and  thus  difturbs  the  Operation,  and 
fometimes  too  breaks  the  Vefiels.  This  Sylvejlrian  crackling  Spirit,  however, 
being  expell’d  by  fuch  a  Calcination,  it  will  bear  the  action  of  the  Fire  very 
quietly.  a.  Take 
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2.  Take  of  this  Salt,  as  Toon  as  ever  it  is  decrepitated,  3  pounds,  powder  it 
immediately  in  a  hot  Mortar,  and  as  Toon  as  poflible  mix  with  it  in  a  large  Ba- 
fbn  10  Pounds  of  common  red  Bole,  rubbing  them  well  betwixt  your  Hands 
for  a  confiderable  time.  Divide  the  mixture  into  two  equal  parts,  and  put  it 
kito  two  fuch  Long-necks  as  are  defcribed  Vol.  I.  Pl.  X.  taking  care  that  when 
thefeare  difpofed  horizontally  in  the  Furnace,  the  Matter  (ball  not  fall  into  their 
Necks.  Place  the  Long-necks  in  the  Furnace,  and  make  up  the  Cavity  round 
them  with  Bricks  and  Mortar,  fo  that  it  fhall  be  quite  dole,  and  the  Mouths 
of  the  Vefiels  fhall  come  out  beyond  the  Furnace  Wall.  Apply  to  thefe  cy¬ 
lindrical  Segments  and  large  Receivers,  exactly  in  the  fame  manner  as  was  di¬ 
rected  in  the  Diftillation  of  Spirit  of  Nitre,  Procefs  141.  This  being  done, 
raife  a  gentle  Fire,  and  keep  it  up  for  the  fpace  of  four  and  twenty  hours,  that 
the  whole  may  grow  thoroughly  hot ;  then  give  a  pretty  ft roug  Fire,  and  there 
will  rife  a  Vapour  which  will  cover  the  Receiver  with  a  white  Cloud,  and  ren¬ 
der  it  opake,  and  at  the  fame  time  will  appear  upon  it  in  form  of  dewy  drops. 
Continue  the  Fire  in  this  degree  for  the  fpace  of  two  or  three  hours,  and  then 
increafe  it,  upon  which  the  Receiver  generally  grows  clear  again,  and  difcovers 
fome  pinguious  ftreaks  running  down  upon  it.  As  foon  as  thefe  appear,  you 
may  raife  your  Fire  to  the  higheft  degree,  and  keep  it  up  for  the  fpace  of  fix 
or  eight  hours  more,  that  the  Vefiels  may  be  perfectly  red  hot.  When  you 
fee  no  ftreaks  of  Spirits  run  any  longer  with  this  intenfe  Heat,  defift,  and  leave 
the  whole  till  it  fpontaneoufiy  begins  to  cool.  Then  carefully  remove  the  Re¬ 
ceivers,  and  pour  out  the  pure  Liquor  that  is  collected  in  them.  This  then  is 
of  an  acid  Tafte,  a  grateful  fragranc  Smell,  and  a  green  Colour,  and  is  obtain’d 
to  about  the  value  of  3  ounces,  from  every  8  ounces  of  Salt.  The  Operation 
being  nnifhed,  there  remains  at  the  bottom  of  the  Long-necks  a  fait  Bole. 
This  I  have  boiled  in  Water,  filter’d  the  Lixivium  till  it  was  perfectly  limpid, 
and  then  infpififated  it,  and  by  this  means,  have  procured  a  confiderable  quan¬ 
tity  of  a  yellow  Salt  that  was  not  alcalious,  but  falineand  ftyptic,  and  that  feem- 
ed  to  be  a  new  kind  of  Salt.  And  this  I  have  almoft  always  found  to  be  the  cafe, 
and  therefore  can’t  help  being  furpriz’d  at  Beguinus ,  and  others,  who  have  af- 
ferted,  that  they  cou’d  convert  the  whole  fubftance  of  the  Salt  into  a  very  choice 
Spirit.  For  my  own  part,  I  confefs,  tho’  I  have  ufed  the  utmoft  care,  and 
urged  it  with  the  greateft  degree  of  Fire  kept  up  for  a  long  time,  I  never  cou’d 
draw  off  half  fo  much  Spirit  as  I  put  in  Salt,  unlefs  there  was  fome  Moifture 
either  in  the  Bole  or  Salt  before  the  Operation.  This  Diftillation  of  Sea-Salt 
requires  a  more  intenfe  Fire  than  that  of  Nitre. 

USE. 

*TPHE  quantity  of  this  Spirit,  again,  makes  :it  evident,  that  there  is  but  a 
certain  part  of  the  Salt  converted  into  Spirits,  and  not  the  whole.  In  this 
Diftillation,  there  is  always  towards  the  end  a  white  Matter  inclining  to  the 
yellow,  that  fixes  itfelf  to  the  upper  part  of  the  Receiver,  and  has  a  fweetifh, 
faline,  ftyptic  Tafte.  And  this  I  obferved  to  be  collected  in  greater  quantity 
when  I  mix’d  the  Salt  with  Clay  inftead  of  Bole.  This  feems  to  me  to  be  pro¬ 
duc’d  from  a  pinguious  Earth  and  Salt  mix’d  together.  The  Salt  procur’d 
from  the  Ca$ut  Mortv.um  is  vaftly  ex  toll’d  by  Van  Helmont  for  the  Preparation 
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of  Butler's  Stone.  The  Spirit  has  the  fame  Character  and  Vertues  that  are 
mentioned  Procefs  143,  and  therefore  we  fhall  not  trouble  you  with  a  particular 
account  of  them,  but  refer  you  thither. 

PROCESS  CXLV, 

Glauber’j  Sal  Mirabilis. 

APPARATUS. 

T>  REAK  the  Retort  you  make  ufe  of  for  the  Preparation  of  Glauber's  Spirit 
"  of  Salt,  take  out  the  white  fixed  Salt  that  remains  at  the  bottom,  pound  it, 
put  it  in  a  Crucible,  and  keep  it  in  the  Fire  till  it  flows,  taking  care  that  none 
of  the  Coals  fall  into  it ;  and  then  dilute  it  with  hot  Water :  Or  difiblve  the  Salt  in 
the  Retort,  by  pouring  hot  Water  upon  it.  Filter  the  Lixivium  almofl  boiling 
hot,  infpiflfate  it  to  a  Pellicle,  andfetit  by  in  a  cold  place,  and  by  this  means  it 
generally  hardens  into  an  icy  Mafs.  Or  if  it  fliould  happen  ftill  to  continue 
fluid,  it  will  grow  folid  by  pouring  it  out  into  another  Veflfel.  But  if  that  Sale 
is  diflolved  in  6  times  as  much  hot  Water,  and  is  then  infpiflated  a  little,  and 
fet  by  in  a  large  glafs  YeflTel,  it  will  fhoot  into  exceeding  beautiful  Cryftals, 
which  are  pretty  large  and  durable,  nor  afterwards  melt  in  the  Air, 

USE. 

THE  Author  of  this  noble  Difcovery,  with  a  great  deal  of  reafon  called 
this  a  Sal  Mirabilis ,  not  only  as  it  was  an  intirely  new  one,  but  on  account 
Jikewjfeof  its  wonderful  Effects.  I  know  indeed,  fome  of  the  fyftematical  Che- 
m,fl:s  aflert,  that  this  is  nothing  more  than  a  true  vitriolated  Tartar,  which  was 
known  long  before  Glauber's  time.  But  certainly,  the  fame  Properties  are  ne- 
ver  found  in  vitriolated  Tartar,  as  one  fees  here,  whether  you  confider  the  Fi¬ 
gure,  Tafle,  or  Effects :  For  if  this  Salt  rightly  prepared,  is  reduc’d  to  Pow¬ 
der,  and  mixed  with  3  times  its  weight  of  Vinegar,  Ale,  Wine,  or  Water, 
and  fet  by,  it  makes  them  freeze.  If  whilft  it  is  in  Fufion  in  a  Crucible,  you 
throwinto  it,  by  pieces,  one  quarter  part  of  Antimony,  it  furprifingly  diflolves 
it,  and  has  many  other  EffeCts,  concerning  which  it  is  worth  your  while  to  con- 
fult  Glauber ,  Boyle,  Becher ,  and  Stahl,  Gentlemen  of  uncommon  penetration 
;■  in  the  more  abftrufe  Myfteries  of  the  Chemical  Art ;  with  whom  likewife  we 
muftjoin  the  great  Homberg.  InSurgery  it  is  of  excellent  fervice  againff  Pu¬ 
trefaction  and  a  Gangrene.  And  internally  it  produces  happy  effedts,  gently 
Simulating,  refolving,  and  promoting  a  difeharge  both  by  Stool  and  Urine. 

PROCESS  CXLVL 

' The  Regeneration  of  Sea- Salt. 

A  P  P  A  R  A  TU  S. 

Dilute  4  ounces  of  Oil  of  Tartar  per  Deliquium ,  with  3  times  as  much 
clean  Water,  pour  the  Solution  into  a  tall  large  Cucurbit  thathasa  fmall 

Mouth, . 
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Mouth,  make  it  pretty  hot,  and  then  drop  in  either  fome  of  Glauber's  Spirit  of 
Salt,  or  that  prepared  with  Bole.  Upon  this  there  will  be  excited  a  prodigious 
Effervcfcence,  which  being  over,  fhake  the  Veffel  that  they  may  be  well  mixed 
together.  Then  drop  in  fome  more,  and  fo  proceed  till  the  Alcali  is  perfectly 
faturated  with  the  Acid.  The  point  of  Saturation  being  obtain’d,  let  them 
ftand  quiet,  and  when  the  Liquor  has  depofited  its  Ftces,  and  is  grown  clear, 
gently  pour  it  off',  filter  it,  and  when  it  is  limpid,  infpiffate  to  a  Pellicle,  and 
fetit  by  in  a  cold  quiet  place,  and  it  will  fhoot  into  Cryftals,  which  manifeftly 
dircover  themfelves  to  be  Sea-Salt  by  their  Tafte,  and  every  other  Property. 
This  therefore  we  may  affert  is  true  Sea-Salt.  What  remains  after  this  firft 
Cryftallization,  infpiffate  to  a  Pellicle  again,  and  fet  by  as  before,  and  you  will 
have  more  Salt  like  the  former.  This  Salt  is  intirely  fix’d  in  the  Fire  like  native 
Sea-Salt. 

USE. 

THE  vegetable  Alcali  here,  which  of  itfelf  is  equally  difpofed  to  receive 
any  Acid,  is,  by  being  faturated  with  the  acid  Spirit  of  Sea-Sale,  deter¬ 
mined  into  the  particular  nature  of  that  Salt  alone.  Compare  this  with  the 
iffue  of  the  Experiment  made  with  Nitre,  Procefs  1  36,  and  it  feems  greatly  to 
confirm  the  Do&rine  of  an  Acid,  Alcali,  and  compound  Salt.  Confult  every 
thing  too  that  we  have  mentioned  there  upon  this  head,  for  it  all  holds  good 
here  likewife. 


PROCESS  CXLVII. 

The  Regeneration  of  Sal-Ammoniac. 

APPARATUS. 


TAKE  of  the  alcaline  Spirit  of  Sal  Ammoniac  4  ounces,  dilute  it  with 
twice  as  much  clean  cold  Water  in  a  tall  large  Cucurbit  with  a  narrow 
Mouth,  and  through  a  Funnel  drop  into  it  a  little  Spirit  of  Sea-Salt  prepar’d 
in  either  manner,  taking  care  that  it  falls  directly  upon  the  Liquor  without 
touching  the  fides  of  the  Cucurbit.  Upon  this  there  will  arife  a  very  great  ef- 
fervefcence,  which  being  over,  proceed  cautioufly  according  to  the  directions 
frequently  given,  till  you  have  molt  exactly  obtained  the  point  of  Saturation. 
And  here  there  is  more  than  ordinary  care  required,  becaufe  if  you  add  more 
Acid  than  is  neceffary  to  faturate  the  Alcali,  it  will  remain  united  with  the  re¬ 
generated  Sale  •,  whereas  in  the  preceding  Proctfs ,  if  the  Acid  was  predominant 
in  the  fix’d  Salt,  ,it  might  be  feparated  from  it  by  the  Fire  :  Here  if  you  endea¬ 
vour  to  do  the  fame,  both  the  acid  and  the  regenerated  Salt,  inafmuch  as  it  is 
not  fix’d,  will  exhale  together.  The  Saturation  then  being  nicely  obtain’d,  the 
Liquor  will  be  exceeding  limpid,  inodorous,  of  the  fingular  Tafte  of  Sal-Am¬ 
moniac ,  and  though  you  boil  it,  will  not  give  out  any  faline  Vapour.  Filter 
this  Liquor,  infpiffate  it  to  a  Pellicle,  fet  it  by,  and  there  will  be  form’d  in  it 
very  fine  faline  Elements,  fomewhat  like  Down,  and  exa&ly  refembling  thofe 
.■that  are  generated  in  a  Lixivium  of  Sal-Ammoniac ,  treated  in  the  fame  manner. 

1  If 
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If  you  infpifiate  the  Liquor,  according  to  Art,  till  a  dry  Mafs  remains  at  the 
bottom,  you  will  have  a  white  Salt  that  is  truly  ammoniacal  in  every  refpedb, 
and  with  a  proper  Fire  may  be  fublim’d  into  true  Flowers  of  Sal-Ammoniac . 

USE. 

THE  volatile  alcali  of  Animals  and  Vegetables,  which  of  itfelf  is  equally 
difpofed  for  the  reception  of  all  Acids,  is  here  determined  by  the  Acid  of 
Sea-Salt,  into  a  Sea-Salt,  but  a  femi-volatile  one.  Compare  this  with  Procefs 
137,  and  the  Rule  obferved  before  feems  to  be  confirmed,  that  the  Acid  deter¬ 
mines  the  Alcali  into  a  Salt  of  its  own  nature,  whilft  the  Alcali  is  the  caufe  of  its 
fixity  or  volatility.  As  a  volatile  Alcali  therefore  is  continually  produc’d  in 
great  abundance  from  putrified  Animals  and  Vegetables,  hence  if  there  was  a 
Spirit  of  Sea-Salt  difperfed  throughout  the  world,  then  wherever  thefe  two  met 
together  they  would  produce  a  Sal-Ammoniac ,  whilft  the  fame  Spirit  meeting 
with  a  fixed  Salt  in  the  Allies  of  Vegetables,  would  immediately  generate  a  true 
fix’d  Sea-Salt.  But  tho’  it  is  eafy  enough  to  demonftrate  fuch  an  Alcali  by  Ex¬ 
periment,  it  is  vaftly  difficult  to  make  it  appear,  that  there  is  any  fuch  Acid 
naturally  exifting,  unlefs  one  was  acquainted  with  that  Arcanum  of  Mr.  Boyle , 
who  tells  us,  that  by  a  fecret  long  continued  Digeftion,  Sea-Salt  may  be  difpofed 
to  part  with  its  Acid  by  a  gentle  Heat,  before  any  Water  afcends,  and  that 
without  mixing  any  thing  elfe  with  it.  Mech.  ual .  234. 

PROCESS  CXLV1II. 

Vitriolated  ‘Tartar. 

APPARATUS. 

1.  *ri  AKE  of  the  pureft  Oil  of  Vitriol  3  ounces,  dilute  it  with  3  times  the 
X  quantity  of  clean  hot  Water  in  a  large  tall  Cucurbit  with  a  narrow  Mouth, 
and  pour  into  it,  by  drops,  Oil  of  Tartar  perDeliquium  till  the  Saturation  is  ex¬ 
actly  complete  ;  for  otherwife,  in  this  cafe  there  will  remain  a  very  prejudicial 
alcaline,  or  acid  Acrimony.  Upon  every  Inftillation  of  the  Oil  of  Tartar,  there 
will  be  excited  a  very  violent  Effervefcence,  and  a  white  Salt  will  be  generated  long 
before  the  Acid  is  faturated,  and  will  fall  to  the  bottom  of  the  Veftel.  When 
you  have  found  the  point  of  Saturation,  fhake  the  Liquor  about  for  a  good 
while,  and  then  if  it  taftes  neither  acid  nor  alcaline,  take  a  little  of  it  out, 
heat  it,  and  divide  it  into  two  parts,  into  one  of  which  drop  one  drop  of  Oil 
of  Vitriol,  into  the  other  a  drop  of  Oil  of  Tartar  er  Deliquium ,  and  if  there 
then  appears  no  Effervefcence  in  either,  the  Saturation  is  nicely  obtained,  which 
is  very  neceflary  here  for  medicinal  Purpofes.  But  if  upon  dropping  in  the 
Acid  an  Effervefcence  is  excited,  it  is  a  proof  that  the  Alcali  abounds ;  and  the 
contrary.  The  Equilibrium  being  obtained,  dilute  the  Liquor  with  a  good  deal 
of  Water  boiling  hot,  that  all  the  Salt  may  be  perfectly  diffolved.  Whtfft  it 
continues  thus  hot,  filter  it,  and  then  infpifiate  it,  and  reduce  it  to  Cryftals,  ac-. 
cording  to  Art,  and  you  will  have  a  white  Salt  of  a  middle  Tafte,  that  requires 
a  large  quantity  of  Water  to  diffolve  it  intirely.  When  you  have  obtained  all 
Vol.  il.  *  P  p  the 
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the  Cryftals  you  can,  there  will  remain  a  Liquor  at  the  bottom,  which  will  not 
fhoot  any  longer,  as  happens  in  Nitre,  Sea-Salt,  and  almoft  every  other  fort. 

2.  Some  famous  Chemifts,  and  among  the  reft  'Tachenius ,  have  been  of  opi¬ 
nion,  that  the  Oil  of  Vitriol,  by  being  expofed  to  fo  intenfe  a  Fire  in  the  pre¬ 
paring  it,  carries  up  along  with  it  fomewhat  metaline,  and  thus  gives  this  acid 
Salt  a  noxious  quality  that  it  is  not  eafy  to  free  it  from  afterwards :  They  con¬ 
trived  therefore  to  procure  the  native  fimple  Acid  from  the  Vitriol,  before  ic 
had  fuffered  any  thing  from  the  Fire,  and  then  united  it  with  the  fix’d  Salt  of 
Tartar.  To  this  purpofe  therefore  they  diflolve  the  Vitriol  in  Water,  fo  as  to 
obtain  a  thin  Liquor,  which  being  filtered  till  it  becomes  pure,  they  drop  into 
it  fomeOil  of  Tartar  ferVeliquium,  upon  Which  it  grows  turbid,  and  the  Iron 
precipirates  to  the  bottom  in  form  of  a  yellow  Ochre.  In  this  manner  they  pro¬ 
ceed,  till  at  laft,  upon  dropping  in  of  the  Alcali,  there  is  caufed  no  farther 
Precipitation.  This  point  they  obferve  very  nicely.  This  being  done,  the 
Mixture  is  fet  by  till  all  the  metallic  Faces  are  fubfided,  and  then  the  clear  Li¬ 
quor  at  top  is  filtered,  infpifiated,  and  cryftallized  as  before.  By  this  means 
then  you  obtain  a  vitriolated  Tartar  without  Fire,  and,  as  they  imagine,  with¬ 
out  any  fufpicion  of  an  acid  corroding  quality.  And  indeed,  if  there  is  no  ap¬ 
pearance  of  a  blue  or  green  Colour  in  the  Liquor  and  the  Salt  prepared  from  it, 
this  is  fufficiently  pure,  but  otherwife  retains  fomething  of  Copper  in  it,  and 
therefore  is  of  a  hurtful  nature. 

3.  If  you  treat  any  pure  volatile  Alcali  in  the  fame  manner,  either  with  Oil 
of  Vitriol,  or  Vitriol  difiblved  in  Water,  you  will  have  the  fame  kind  of  Salt, 
but  more  penetrating,  and  femi-volatile,  whereas  the  other  was  furprifingly 
fix’d.  And  this  Salt,  prepare  it  in  what  manner  you  will,  is  confiderably  hea¬ 
vy  and  folid,  and  yet  at  the  fame  time  is  fufficiently  foft,  and  aperient. 

V  S  E. 

THIS  Salt,  if  it  is  taken,  diluted  in  Broth  or  Whey,  upon  an 'empty  Stomach, 
is  wonderfully  aperient,  efpecially  if  it  is  afiifted  with  moderate  exercife  % 
for  then,  by  attenuating,  refilling  putrefaction,  and  ftimulating,  it  fo  power¬ 
fully  frees  the  obftruCled  Vifcera ,  that  it  has  obtained  the  name  of  the  Univerfal 
Digejler:  Tachenius  called  it  Vitriolum  non  metallicum.  From  the  136th,  137th,. 
146th,  147th,  and  148th  Procejfes  now,  it  is  evident,  that'thofe  Bodies  that  are 
moll  acrid  and  corrofive  when  they  are  alone,  viz.  thefe  AlCalfs  and  Acids, 
upon  being  mix’d  together  become  perfectly  mild.  Hence  therefore  we  fee, 
that  two  Liquors  that  wou’d  prove  Poifons  were  they  taken  feparately,  may 
be  drahk  together  without  any  inconvenience  ;  nay  that  the  ill  effeCts  of  one  of 
them  might  be  prevented  by  drinking  the  other  prefently  after  it.  We  learn  far¬ 
ther  too  from  what  has  been  faid,  that  Water  lies  wonderfully  concealed  in 
Salts,  and  at  laft  may  be  extricated  from  them  :  For  the  acid  Spirit  of  Nitre 
contains  60  parts  of  Water,  to  19  of  true  Acid  ;  Spirit  of  Salt  52  to  13  j  and 
Oil  of  Vitriol  60  to  37  ;  that  is  to  fay,  fuppofing  thefe  Acids  to  be  as  ftrong 
as  they  can  pollibly  be  made.  In  the  fecond  cafe,  therefore,  the  Water  mull 
have  lain  concealed  in  the  decrepitated  Sea-Salt  in  fo  confiderable  a  quantity, 
from  the  whole  then  we  fee,  that  there  are  but  very  few  fimple  foflil  Acids:  For 
that  of  Alum,  Sulphur,  and  Vitriol,  is  the  fame  j  Aqua  Forks,  and  Spirit  of 
2  Nitre, 
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Nitre,  differ  very  little  •,  and  the  Spirit  of  Sea-Salt,  Sal-Gem ,  and  Fountain- 
Salt,  are  perfectly  alike. 

II.  Upon  SULPHURS. 

PROCESS  CXLIX. 

The  examination  of  Sulphur . 

APPARATUS. 

P  ERFECT  Sulphur  is  found  in  the  Mines  in  very  various  forms.  Some¬ 
times  it  is  fmooth  and  yellow ;  fometimes  yellow,  and  almoft  clear  like  Am¬ 
ber  j  at  others  of  a  gold  Colour,  approaching  to  a  Ruby,  and  nearly  pellucid ; 
but  more  frequently  of  a  grey  Colour,  and  opake.  If  any  of  thefe  forts  are 
put  into  a  Crucible,  and  expofed  to  the  Fire,  they  eafily  melt,  and  whilft  they 
are  in  Fufion  appear  red  and  pellucid,  but  become  opake  as  foon  as  ever  they 
are  cold.  As  foon  as  ever  it  melts,  if  it  has  a  communication  with  the  external 
Air,  it  very  readily  takes  fire,  burns  with  a  blue  Flame,  and  emits  a  Vapour, 
which  being  received  into  the  Lungs  fuffocates  all  kind  of  Animals,  and  thus 
it  intirely  confumes,  leaving  hardly  any  Faces  behind  it.  If  it  is  melted,  but  not 
fet  on  fire,  it  fends  forth  a  ftrong,  and  as  it  were,  fub-aromatic  Vapour,  but 
not  a  fuffocating  one.  As  foon  as  ever  it  is  in  Fufion,  part  of  it  flies  off  into 
the  Air,  and  if  it  is  kept  a  good  while  in  this  condition  without  taking  fire, 
it  by  degrees  becomes  totally  volatile,  and  difappears.  When  it  is  cold,  it  is 
very  brittle  ;  when  it  is  melted  it  hangs  together  like  Pitch  :  In  both  forms  it 
refufes  to  be  mix’d  with  Water.  When  it  is  pure  and  unmixed,  it  will  by  no 
means  diffolve  in  Alcohol.  If  the  Powder  of  it  is  mix’d  with  any  kind  of  Acid 
or  Alcali  whatever,  it  does  not  difcover  the  leaft  fign  of  an  Ebullition  or  Ef- 
fervefcence  ;  fo  that  in  this  refpedt,  it  does  not  produce  the  effects  either  of  an 
Alcali  or  Acid.  If  it  is  taken  crude  into  the  human  Body,  in  a  fmall  Dofe, 
but  frequently  repeated,  it  wonderfully  purges  the  firfb  paffages,  and  at  laft  pret¬ 
ty  ftrongly,  and  then  efficacioufly  cures  fome  cutaneous  Difeafes,  as  well  as  Dif- 
orders  arifing  from  Worms,  and  Mercury.  All  thefe  things  now,  except  the  laft, 
I  here  demonftrate  to  you  by  Examples,  and  they  always  fucceed  in  the  fame 
manner. 


USE. 

THUS  then  we  in  fome  meafure  underftand  the  nature  of  Sulphur,  as  it 
fpontaneoufly  offers  itfelf  to  our  examination.  And  hence  we  fee  why  the 
Chemifts  have  call’d  it  theRefin  of  the  Earth,  as  it  comes  near  to  aRefin  in  its 
other  properties,  though  it  will  not  diffolve  either  in  Spirit  of  Wine  or  Al¬ 
cohol. 
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PROCESS  CL. 

Flowers  of  Sulphur. 

A  P  P  A  R  A  T  U  S. 

1.  *“pAKE  of  the  common  Sulphur  of  the  Shops  6  ounces,  put  it  into  a 
Cucurbit  made  of  Heffian  Earth,  fit  a  large  glafs  Head  to  it,  lute  the 
Joints  with  a  Lute  made  of  equal  parts  of  Afhes  and  Clay  work’d  together 
with  Water,  place  the  Cucurbit  in  a  Sand  Furnace,  taking  care  that  the  Sand 
reaches  to  the  Rim  of  the  Head,  and  that  the  Beak  of  the  Head,  and  the  Cu¬ 
curbit  lean  forwards  a  little,  that  the  Moifture  may  diftill  into  the  Receiver. 
This  being  done,  gradually  raife  your  Fire  till  the  Head  begins  to  be  clouded 
with  the  yellownefs  of  the  afeending  Sulphur  ;  and  there  will  come  over  a  little 
Water  into  the  Receiver.  Keep  up  this  degree  of  Heat  very  nicely,  fo  that 
the  Flowers  in  the  Head  may  not  be  melted,  and  yet  the  Sulphur  in  the  Cucur¬ 
bit  may  be  fublim’d.  Proceed  in  this  manner  for  the  fpace  of  eight  hours,  at 
laft  increafing  your  Fire  to  that  degree,  that  if  the  lower  Limb  of  the  Head 
was  but  a  little  hotter,  the  Flowers  in  it  wou’d  melt.  By  this  means  then  the 
Sulphur  will  be  fublim’d  into  a  very  fine,  foft,  yellow  Matter,  alrnoft  like 
Wool,  which  goes  by  the  name  of  Flowers  of  Sulphur. 

2.  This  demonftration  is  fufficient  for  our  purpofe.  But  thefe  Sublimations 
are  commonly  made  with  Furnaces  contrived  on  purpofe  for  this  work,  which 
have  two  diftindt  parts,  one  which  contains  the  Sulphur  to  be  fublim’d,  and  under 
which  the  Fire  is  made  ;  the  other,  which  communicates  with  the  former  by  holes, 
and  is  kept  cold.  Both  thefe  are  very  nicely  ftopt  up,  fo  that  no  Air  fhall  come 
into  either  of  them.  The  Sulphur  then  being  adted  upon  by  the  Fire  in  the  firft 
Partition,  is  rendered  volatile,  and  propell’d  into  the  fecond  cold  one,  and  is 
there  collected.  When  the  Operation  is  over,  and  all  is  grown  cold,  the  Fur¬ 
nace  is  open’d,  and  the  Flowers  are  taken  out  of  one  part,  whilft  the  other  is 
charg’d  again  with  frefh  Sulphur.  And  by  this  means,  as  they  can  fublime  a 
great  quantity  at  a  time,  and  with  little  trouble  or  expence,  the  common  Flow¬ 
ers  of  Sulphur  come  very  little  dearer  than  the  Sulphur  itfelf. 

USE. 

BY  this  Operation  the  Sulphur  is  attenuated  and  purified,  but  in  other  refpeds 
luffers  no  alteration.  Hence  it  becomes  exceeding  fit  for  internal  medicinal 
ufes,  as  by  being  thus  divided  it  exerts  itfelf  in  the  Body  more  efficacioufly. 
It  by  this  means  becomes  better  likewife  for  external  applications  in  Surgery,  ef- 
pecially  when  it  is  to  be  mix’d  up  with  Balfams,  Liniments,  or  Ointments. 
Thus  then  we  learn  the  wonderful  Nature  of  Sulphur-,  for  fublime  it  ever  fo  of¬ 
ten,  it  always  remains  the  fame,  being  neither  altered,  nor  becoming  fix’d.  It 
can  never,  therefore,  be  converted  into  a  Metal,  nor  ever  enter  into  the  com- 
pofition  of  one  i  and  hence  it  is  not  the  Sulphur  Philojophorutn :  Nor  can  that 
ever  be  made  from  it,  as  this  is  nothing  but  an  Oil  combined  with  an  Acid. 
So  long  as  the  open  Air  is  kept  from  it  whilft  it  is  in  Fufion,  it  fufters  no  alte¬ 
ration  from  the  Fire,  but  as  foon  as  ever  that  has  accefs  to  it,  it  very  readily 

takes 
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takes  fire,  flames,  is  altered  and  feparated  into  different  parts.  Paracelfus  orders 
thefe  Flowers  to  be  fublimed  from  the  red  Calx  of  Vitriol,  and  commends  the 
Flowers  thus  produced  in  Ulcers  of  the  Lungs.  Thi3  therefore  I  tried,  but 
could  not  find  that  they  were  fo  much  better  than  the  common  Flowers  as  he 
would  make  them. 

PROCESS  CLI. 

The  acid  Spirit  of  Sulphur. 

APPARATUS. 

i.TN  cool  moift  Weather,  when  there  is  no  Wind,  meltfomeof  thebeft  Flowers 
*■*  of  Sulphur  in  a  Gally-pot  that  is  3  inches  deep,  and  as  many  broad.  When 
the  Sulphur  is  quite  melted,  but  not  on  fire,  place  the  VefTel  upon  the  Hearth 
under  a  Chimney  that  don’t  fmokeatall,  and  then  light  the  Sulphur,  covering 
it  immediately  with  a  glafs  Bell,  fo  that  the  Flame  fhall  be  juft  in  the  middle 
of  the  Glafs.  And  here  you  muft  obferve  to  hold  the  Bell  over  the  Vapour  of 
hot  Water  before  you  ufe  it,  that  its  internal  furface  may  be  a  little  moiftened  ; 
and  it  muft  be  fet  upon  three  Bricks  difpofed  in  a  triangular  manner,  fo  that  it 
fhall  but  juft  fuffer  the  Flame  to  burn,  for  the  nearer  it  comes  to  the  Flame 
without  putting  it  out,  the  better.  When  the  Flame  is  almoft  extinguifhed, 
remove  the  Gaily  pot,  and  have  another  ready  with  melted  Sulphur,  which  fet 
on  fire,  and  place  in  its  room.  And  in  this  manner  proceed  the  whole  day. 
In  the  Bell  then  there  will  be  collected,  at  night  in  particular  as  it  grows  cooler, 
a  heavy  acid  Vapour,  that  exhales  from  the  Flame  of  the  burning  Sulphur. 
To  this  let  there  be  applied  a  wide  mouth’d  Glafs  for  a  Receiver,  and  let 
the  Bell  be  plac’d  leaning  in  fuch  a  manner,  that  the  Liquor  may  run  into  it. 
By  this  means  then,  with  a  good  deal  of  trouble,  and  fome  number  of  Bells, 
you  will  procure  a  Liquor  that  is  gratefully  acid,  heavy,  and  fometimes  red, 
and  that  is  wonderfully  fix’d  in  the  Fire,  requiring  as  great  a  degree  of  Heat  to 
raife  it,  as  Oil  of  Vitriol.  It  attracts  Water  too  very  powerfully,  and  hence 
if  it  ftands  in  an  open  Veffel,  it  gradually  increafes  in  weight.  If  all  the  cau¬ 
tions  mention’d  areobferved,  the  Operation  always  fucceeds  in  this  manner. 

2.  Monfieur  Homberg  however,  being  tir’d  with  this  tedious  method,  contriv’d 
one  much  eafier  and  better,  by  which  may  be  obtain’d  5  ounces  of  this  Liquor  in 
four  and  twenty  hours.  This  you  have  in  th e Mem.  de  V  Ac.  Roy.desSc.  1703.  p. 
31.  Lf  feq.  and  is  as  follows.  Take  the  biggeft  Receiver  you  can  get  made,  in 
which  cue  a  circular  hole  in  the  bottom,  of  8  or  10  inches  wide.  In  order  to 
do  this,  with  a  Thread  let  down  a  Bullet  from  the  middle  of  the  Mouth,  and 
on  the  outfide  mark  the  point  with  a  Diamond  where  the  Bullet  refts  at  the 
bottom.  Upon  this  point,  as  a  center,  with  a  pair  of  Compafles,  deferibe  a 
circle  with  Ink  of  10  inches  diameter,  and  when  the  Ink  is  dry,  with  a  Diamond 
cut  the  circle  as  deep  as  you  can  conveniently,  the  deeper  the  better.  When 
this  is  done,  take  an  iron  Ring  exactly  of  the  fame  fize  with  the  circle,  which 
make  red  hot,  and  apply  to  it,  and  the  piece  will  fly  our,  and  leave  the  bottom 
open.  With  a  properGlue  then,  round  the  Neck  glue  on  a  piece  of  Canvas,  that 
has  loops  to  it  through  which  you  may  pafs  fome  lines  to  keep  the  Bell  equa- 
2  bly 
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bly  fufpended.  Then  take  a  Gally-pot  6  inches  wide,  fill  this  with  pure  Sulphur, 
melt  it,  fee  it  on  Fire,  place  it  upon  a  glaz’d  earthen  Stool  ftanding  in  a  large 
glaz’d  Difh  that  riles  in  the  middle,  and  then  hang  the  Bell  exadly  over  the 
middle  of  the  Flame,  and  fo  near  it,  that  it  fhall  juft  fuffer  it  to  burn  and  no 
more.  Keep  the  Sulphur  conftantly  burning  equably,  by  continually  adding 
frefh,  and  removing  the  Cruft  with  an  iron  Rod,  if  any  is  form’d  whilft  it  is 
burning,  that  by  this  means  the  Diftillation  may  not  be  interrupted.  The  fame 
cautions  too  about  chufing  a  cold,  damp,  quiet  Air,  moiftening  the  Bell,  and 
the  Chimney’s  not  fmoking,  are  necefiary  here  likewife. 

USE. 

SULPHUR,  when  it  is  fublimed  into  Flowers,  contains  neither  Earth  nor 
Metal.  Being  fet  on  Fire,  when  it  is  in  Fufion,  it  burns  only  in  its  upper 
furface,  and  then  its  blue  Flame  confifts  of  Fire,  the  oily  inflammable  part  of 
the  Sulphur  agitated  in  that  Fire,  and  the  cauftic  foffil  Acid  that  makes  up 
the  other  part  of  the  Sulphur,  agitated  and  attenuated  likewife,  and  render’d 
volatile  by  the  violent  addon  of  the  Flame.  And  thus  the  oily  combuftible  part 
is  confum’d  by  the  Fire,  and  the  heavy  acid  part  is  diflipated  into  the  Air, 
Which  prefently  however  unites  together  again  by  its  weight,  as  foon  as  it  gets 
beyond  the  power  of  the  Flame.  On  this  account  it  is  that  this  Vapour  proves 
fo  fatal ;  for  the  acid,  which  is  extremely  fo,  and  in  a  very  rapid  motion,  be- 
ing  applied  to  the  Nerves  which  move  the  Mufcles  that  conned  together  the 
Interftices  of  the  cartilaginous  Segments  of  the  After  a  Arteriay  Bronchia ,  arid 
Vefuulce  Fulmonales  renders  them  convuls’d  in  fuch  a  manner,  that  the  Lungs 
are  thrown  into  afhort  Cough  which  by  no  means  relieves  them,  and  become 
perfedly  contraded,  fo  that  they  won’t  fuffer  themfelves  to  be  expanded  by  the 
weight  of  the  Atmofphere,  tho’  the  Thorax  is  dilated  with  the  moft  laborious 
in'fpiration.  If  this  Vapour  is  fhut  up  with  any  fermentable  Matter,  it  prevents 
Fermentation.  In  every  thing  thateafily  putrifies,  too,  it  hinders  Putrefadion,  !if 
it  is  but  fufficiently  applied  to  it  ;  Hence  this  Vapour  proves  a  fecurity  againft 
peftilential  Effluvia ,  when  they  are  either  difpers’d  through  the  Air,  or  lie  con¬ 
ceal’d  in  infeded  Goods.  And  for  this  reafon  it  is,  that  the  Flame  of  Sul¬ 
phur  fet  on  fire  with  Nitre,  but  particularly  the  Smoke  of  Gun-powder  is  fo 
very  ferviceable  in  the  time  of  a  Plague  i  for  the  acid  Vapour  of  the  Nitre  and 
Sulphur  correds  the  whole  Air.  The  fame  being  fhut  up  in  a  clofe  place  de- 
ftroys  all  Animals,  even  Infeds  themfelves.  This  Spirit  of  Sulphur  call’d  Oil 
of  Sulphur  fer  Campanam^  is  the  very  Oil  of  Vitriol,  which  before  refided  in 
the  vitriolic  Pyrites,  and  being  combin’d  with  Oil  of  Coals,  conftituted  the  Sul¬ 
phur.  This  appears  to  be  the  cafe  by  every  kind  of  examination.  In  Oil  of 
Vitriol  however  there  is  fuppofed  to  be  a  metalline  Taint,  from  which  the  Spi¬ 
rit  of  Sulphur,  prepar’d  from  the  Flowers,  is  free.  After  a  great  deal  of  pains, 
the  famous  Homberg  very  fubtily  computes,  that  the  Acid  makes  up  nearly  one 
tenth  part  of  the  Sulphur,  Mem.  de  l* Ac.  Roy.  des  Sc.  1703.  p.  31.  feq. 
Hence  therefore  perhaps  we  fee  the  reafon  why  Alcohol  won’t  affed  this  Sul¬ 
phur  ?  Becaufe  its  Oil  is  faturated  with  an  Acid.  Why  the  mixing  an  Alcali 
with  ic  by  Fire  in  the  proportion  of  1  to  10  will  difpofe  it  to  be  diffolv’d  by 
-Alcohol  ?  Becaufe  the  fixing  Acid  is  abfdrb’d  by  the  Alcali,  and  the  Oil  being. 

fet 
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let  at  liberty,  comes  then  within  the  efficacy  of  the  Alcohol.  Why  Sulphur 
refills  Acids,  nor  is  diflolv’d  by  them  ?  Becaufe  it  is  already  faturated  with 
an  Acid,  and  therefore  will  admit  no  more.  Why  Metals  when  they  are  fus’d 
or  calcin’d  with  Sulphur  are  corroded  by  it?  Becaufe  the  Acid  of  the  Sulphur 
leaving  its  proper  Oil,  is  attracted  more  ftrongly  into  the  Metals,  corrodes  them, 
and  converts  them  into  a  kind  of  Vitriol.  Hence  therefore  let  thofe  Dabblers  in 
Chemiftry  think  better  of  it,  who  give  themfelves  a  great  deal  of  trouble  ta 
find  out  a  method  to  fix  Sulphur  *,  for  it  is  nothing  but  this  foffil  Acid  united 
with  a  combuftible  Oil.  Let  them  pretend  no  longer  by  the  help  of  this  to  fix 
the  Mercury  of  Metals:  Such  heterogeneous  Bodies  can’t  enter  fo  intimately  in¬ 
to  one  another,  nor  can  they  give  the  weight  and  durability  fo  necefiary  here, 
nor  indeed  the  malleability  or  fimplicity.  If  this  Spirit  of  Sulphur,  when  it 
is  render’d  pure  by  (landing  cjuiet,  is  mix’d  in  fuch  quantity  with  Juleps,  as  to 
render  them  gratefully  acid,  it  is  vaflly  ferviceable  in  every  inflammatory  Difor- 
der,  where  there  is  great  Heat,  Drought,  and  a  tendency  to  Putrefaction.  Vcyi 
Hehnont  fays  it  will  prolong  Life  to  a  great  Age. 

PROCESS  CLII. 

The  folution  of  Sulphur  in  a  fix'd  Akalti 

APPARATUS. 

TAK  E  of  the  pureft  Flowers  of  Sulphur  9  drachms,  melt  them  in  a  Crucible, 
and  throw  into  them  of  a  very  dry  fix’d  Alcali  finely  powder’d  2  drachms. 
By  this  means  the  Sulphur  will  immediately  acquire  a  new  and  particular  Smell, 
and  a  very  red  Colour.  Stir  the  Mixture  with  a  Tobacco-pipe,  and  when  it  is  well 
melted,  and  thoroughly  mix’d,  pour  it  out  upon  a  cold  Marble.  The  Mafs 
then  will  be  red,  and  very  brittle,  and  will  diffolve  in  Water,  and  foon  run  in 
the  Air,  though  the  Sulphur  refitted  the  adtion  both  of  Water  and  Air  fo  pow¬ 
erfully  before. 

U  S  E.  I  1 

THE  fix’d  Alcali  being  render’d  aClive  by  the  Fire,  and  intimately  mix’d 
with  the  Sulphur  in  fufion,  extradls  the  acid  part  out  of  it,  and  unites 
it  with  itfelf,  and  the  Sulphur  prefently  becomes  refolv’d  into  its  two  di- 
ftinCt  principles.  The  Oil  however  does  not  remain  feparate,  but  is  clofely 
combined  with  the  alcaline  Salt,  and  the  Acid,  and  thus  gives  rife  to  a  won¬ 
derful  kind  of  Soap,  confiding  of  an  Oil,  an  Alcali,  and  an  Acid.  The  combi¬ 
nation  therefore  of  the  foffil  Acid  with  the  vegetable  Oil,  in  the  compofifion  of 
Sulphur,  changes  the  Oil  indeed  from  its  original  nature,  but  the  Acid  lies  con¬ 
ceal’d  in  it  almoft  without  any  alteration,  and  therefore,  in  the  refolution  of  it, 
appears  again  in  its  proper  form.  Hence  then  we  fee  the  efficacy  of  a  fix’d  Al¬ 
cali  in  Metallurgy.  Sulphur  is  often  mix’d  with  Metals,  and  by  this  admixture 
produces  a  brittle  Mafs:  If  to  this  in  a  melting  Fire  you  add  an  Alcali,  it 
immediately  lays  hold  on  the  Sulphur,  and  feparates  it  from  the  metalline  Glebe, 
and  a  lighter  Sapo prefently  fwims  at  top,  whilftthe  Metal  now  it  is  freed  from 
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its  Sulphur,  falls  by  its  proper  weight  to  the  bottom  of  the  Crucible,  the  Al- 
cali  having  no  power  upon,  nor  being  able  to  penetrate  into  it.  And 
hence,  when  it  is  doubtful  whether  any  foflil  Glebe  contains  Sulphur  or  not, 

.  only  rub  it  with  an  Alcali,  and  then  melt  them  together,  and  the  Alcali  will 
difcover  the  melted  Sulphur,  both  by  its  Colour  and  Smell. 

PROCESS  CLI1I. 

The  folution  of  Sulphur  in  a  volatile  Alcali. 

A  P  P  A  RA  T  U  S. 

WITH  the  pureft  Flowers  of  Sulphur  mix  the  ftrongeft  alcaline  Spirit  of 
Sal-Ammoniac ,  Hartfhorn,  Blood,  Urine,  or  any  thing  of  the  like  nature, 
diftill,  and  cohobate,  and  the  Sulphur  will  be  difiblv’d.  Or  if  you  keep  them  a 
confiderable  time  in  a  clofe  Veflel,  and  frequently  fhake  them  well  together,  by 
this  means  too  you  will  at  length  excrudt  a  golden  Tindture. 

U  S  E. 

*“1"*  IT  I S  Operation  ferves  to  demonftrate  the  power  of  a  volatile  Alcali  upon 
-®-  the  Acid  of  Sulphur,  and  to  fhew  us  the  alteration  that  is  hence  effected. 
But  whether  or  no  this  Preparation  poffefles  fuch  medicinal  Vertues,  dpecially 
in  Diforders  of  the  Bread,  as  a  very  great  Chemift  imagined,  is  much  to  be 
doubted. 

PROCESS  CLIV.  / 

The  Jolution  of  Sulphur  in  Alcohol  of  Wine. 
APPARATUS. 

TTPON  Sulphur  open’d  by  a  fix’d  Alcali,  according  to  Procefs  152,  and  re- 
duced  to  a  very  fine  Powder  in  a  hot  dry  Mortar  as  foon  as  it  came  hot 
and  dry  from  the  Fire,  and  then  ftopt  up  in  a  dry  clean  Glafs,  I  here  pour  as 
much  of  the  pureft  Alcohol  as  will  cover  it  to  the  height  of  five  Fingers.  And  you 
obferve  now,  that  by  the  lole  contadt  the  Alcohol  intirely  difiolves  the  Sulphur, 
thus  prepar’d,  into  a  pinguious  thick  Liquor  of  a  deep  gold  Colour,  which  up¬ 
on  fhaking  becomes  ftill  much  more  faturated.  When  the  Liquor  has  depofited 
its  Faces,  and  grown  pure  by  Handing,  let  it  be  poured  off,  and  frefh  Alcohol 
be  added,  which  will  be  ting’d  likewife,  and  fo  proceed  till  the  Alcohol  at  Jaft 
is  not  colour’d  at  all.  Mix  all  the  Tindtures  together  and  you  will  have  a  Li¬ 
quor  of  a  very  particular,  and  not  difagreeable  Smell,  and  of  a  warm,  pene¬ 
trating,  and  very  aromatic  Tafte,  and  hence  of  medicinal  Vertues  anfwerable 
£0  thele  Qualities.  The  Faces  that  remain  at  laft  are  grey,  faline,  and  earthy. 


USE. 
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.USE. 

XT  ATIVE  Sulphur  is  notaffedted  by  Alcohol,  though  you  digeft  them  to- 
gether  for  a  great  length  of  Time;  and  yet  when  it  is  once  opened  by  an 
Alcali  it  is  fo  greedily  diffolved  by  it  that  I  don’t  know  any  folution  that  hap¬ 
pens  quicker.  Hence  then  we  fee  how  efficacious  an  alcaline  Salt  is  in  procuring 
an  entrance  for  Alcohol  into  Sulphurs.  As  Sulphur  therefore  lies  conceal’d  in  a 
great  number  of  foffil  Glebes,  and  in  metalline  ones  in  particular,  but  dill  re¬ 
tains  its  proper  nature,  hence  it  has  often  happen’d,  that  this  fimple  Tindture 
of  Sulphur  has  been  fold  to  Perfons  of  the  greated  diftindfion  for  a  profound 
metalline  Tindfure.  Thus  I  remember  a  pretended  Tindture  of  Gold  fold  at  a 
great  price  for  potable  Gold.  And  the  preparation  of  it  was  this:  Gold  was 
mix’d  wjth  crude  Antimony,  to  this  Mixture  was  added  in  the  Fire  the  Alcali 
of  Tartar,  or  the  Alcahefl  of  Glauber,  and  then  the  Compound  was  pounded- 
and  rubb’d  well  together,  which,  upon  pouring  Alcohol  upon  it,  in  an  herme- 
tical  Glafs  yielded  a  golden  Tindture.  But  this  I  fay  is  nothing  more  than  a 
fimple  Tindture  of  Sulphur  ;  for  the  Gold  remains  without  any  alteration,  but 
the  Antimony  abounding  with  Sulphur,  the  Alcali,  whilft  the  Antimony  is  in 
fufion,  attradts  this  Sulphur,  feparates  it  from  the  metalline  Glebe,  and  opens  it, 
and  hence,  when  the  Matter  is  well  rubb’d,  and  the  Alcohol  is  pour’d  upon  it, 
that  attradts  only  the  fulphureous  part  thus  open’d  by  the  Alcali,  and  leaves 
both  the  Gold  and  metalline  part  of  the  Antimony  intirely  unaffedted.  And 
this  Obfervation  now  is  of  infinite  ufe  in  the  examination  of  many  other  fidti- 
tious  Tindtures ;  for  as  foon  as  ever  it  is  known  that  Sulphur  is  necefiary  for  the 
preparing  them,  the  fkilful  Artift  will  prefently  perceive  that  they  arife  purely 
from  the  Sulphur,  as  the  metalline,  or,  as  the  Chemifts  call  it,  the  mercurial 
part,  is  never  affedted  by  a  vegetable  Alcali.  This  fulphureous  Tindture 
furniffies  us  with  a  wonderfully  warming  Medicine,  which  breaks  the  Wind,  cor- 
redts  Acidities,  and  incites  and  attenuates  any  pituitous  Matter,  if  a  few  drops 
of  it  are  taken  fading  in  Mead,  Spanifo  Wine,  or  any  proper  Syrup  *,  but 
then  it  turns  whitiffi,  and  goes  by  the  name  of  Lac  Sulphuris.  But  as  for  its 
having  any  falutary  antiphthifical  Vertue,  and  being  the  grand  Relief  in  an  Ab- 
fcefs  of  the  Lungs,  I  cou’d  never  yetdilcover  it,  though  I  have  obferved  care¬ 
fully,  and  heartily  wiffi’d  for  it.  With  proper  regard  therefore  to  the  authority 
of  the  famous  Willis ,  I  think  it  convenient  to  give  you  this  caution,  as  in  my 
opinion  he  has  extoll’d  it  in  this  Diftemper  greatly  beyond  what  it  deferves. 

PROCESS  CLV. 

Syrup  of  Sulphur. 

APPARATUS. 

T  F  you  take  a  drachm  of  Sulphur  open’d  by  an  Alcali,  dilute  it  with  three 
times  the  quantity  of  fimple  Water,  and  then  add  twice  or  three  times  as 
much  Sugar  a  little  boil’d,  you  will  have  a  fulphurated Syrup  which  will  contain 
the  true  Vertues  of  the  open’d  Sulphur,  and  may  in  this  form  be  conveniently 
Vol.  II.  •  Q  q  „  applied* 
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applied  to  medicinal  ufes.  Or  {hotter,  {imply  mix  it  with  Syrup  of  Liquorice, 
or  any  fuch  Syrup  in  the  proportion  of  1  to  6. 

U  S  E. 

XX  7  HAT  opinion  we  ought  to  have  of  this  Mixture  in  Phyfic,  I  have  already 
\\r  obferv’d  in  theTin&ure.  This  Syrup  heats,  dries,  and  ftimulates,  which 
kind  of  Medicines  feldom  are  proper  to  People  afflidted  with  a  Cough,  or  thofe 
in  a  Confumption,  the  Crafts  of  whofe  Blood  is  quite  broken,  and  who  are  hence 
dlfpos’d  to  continual  Sweats.  But  here  we  learn  how  furprizingly  the  Vertues 
of  Fofiils  may  lie  conceal’d  in  almoft  every  kind  of  Body  5  for  if  a  foflil  Glebe, 
abounding  with  Metals  and  Sulphur,  is  gently  torrified,  ground,  and  then  cal¬ 
cin’d  with  a  fix’d  Alcali,  the  alcaline  and  fulphureous  part  will  eafily  difiolve  in 
Water,  Syrups,  Wine,  Alcohol,  and  other  Liquids,  and  communicate  to  ’em 
fame  particular  fecret  Vertue,  but  which  ought  to  be  examin’d  with  a  great  deal 
of  caution,  before  it  is  us’d  as  a  Medicine. 

PROCESS  CLVI. 

I’hr  folution  of  Sulphur  in  an  exprefs'd  vegetable  Oil 
APPARATUS . 

T\AKE  any  exprefs’d  vegetable  Oil,  put  it  into  a  glaz’d  earthen  Pan,  fet 
it  over  the  Fire,  and  add  to  it  one  fourth  part  of  Flowers  of  Sulphur. 
When  the  Oil  is  heated  to  that  degree  as  is  neceffary  to  melt  the  Sulphur,  that 
will  difiolve,  and  fall  to  the  bottom  of  the  Oil,  in  form  of  a  very  red  fhin- 
ing  Liquor,  and  in  this  degree  of  Heat  they  will  continue  unmix’d  for  a  long 
while.  Increafe  your  Fire  then,  but  very  cautioufiy  left  the  Matter  {hou’d  take 
fire,  and  at  laft,  when  the  Oil  comes  to  fume,  it  will  become  intimately  mix’d 
with  the  Sulphur,  and  both  of  ’em  will  become  opake,  and  together  form  a  new 
Body  that  is  perfectly  homogeneous.  If  to  this  Mixture,  whilft  it  continues 
thus  to  emit  Fumes,  and  is  ready  to  boil,  you  add  more  Sulphur,  that  will, 
readily  difiolve  likewife,  and  thus  a  very  large  quantity  of  Sulphur  may  be  dif- 
folved  in  fuch  a  manner,  in  a  very  fmall  one  of  Oil,  as  to  lofe  intirely  its  for¬ 
mer  nature. 

USE. 

r 

THIS  is  that  very  famous  Balfam  of  Sulphur  of  Helmont ,  Ruland,  and 
Boyle ,  concerning  vvhich  you  may  confult  thofe  Authors.  Externally  to 
warm,  foften,  and  difcufs,  they  extoll  it  above  anything;  and  commend  its  in¬ 
ternal  ufe  againft  Putrefaftion,  and  Suppurations,  particularly  of  the  Lungs  and 
Kidneys.  Nay,  in  this,  they  feek  the  fecret  and  only  fufficient  help  for  a  pulmor 
nary  Confumption,  and  afiert  they  have  found  it.  For  my  own  part  however, 
Ican’t  think  but  that,  by  its  pinguious,  acrid,  indigeftible,  hot  Qualities,  ic. 
muft  do  harm  to  thofe  Lungs,  Stomachs,  and  Vifcera  that  are  weak,  as  well, 
as  pall  the  Appetite,  increafe  the  Drought,  and  burn  up  the  Bodies  of  con- 

fumptive 
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fumptive  People,  which  by  their  Diftemper  are  too  much  dried  already.  Nor 
do  I  fay  this  without  proper  examination  of  the  matter,  and  therefore  wou*d  ad^ 
vife  a  very  moderate  ufe  of  it,  with  a  careful  obfervation  of  its  effect :  Certain¬ 
ly  it  is  not  without  a  cauftic  rancidity.  Its  curing  pale,  cold,  watery,  mu¬ 
cous  and  famous  external  Ulcers  with  confiderable  fuccefs,  has,  I  imagine, 
given  occafion  to  its  being  aflerted,  that  it  will  do  the  fame  thing  internally  * 
but  this  perhaps  is  done  a  little  too  precipitately,  as  the  internal  ufe  of  it  raHes 
and  keeps  up  a  Fever.  In  a  chemical  view  now  we  learn  from  this  Experiment, 
that  Sulphur  which  remains  unaffetfled  in  Alcohol,  which  is  the  fubtleft  of  all 
Oils,  pretty  foon  and  almoft  intirely  diffolves  in  one  that  is  very  thick  and  inert, 
but  is  capable  at  the  fame  time  of  admitting  a  very  great  degree  of  Heat.  And 
this  in  the  Doftrine  of  Menftruums  is  a  remarkable  inftance,  to  prove,  that  the 
moft  fubtle  and  penetrating  Body  is  not  capable  of  effecting  what  is  fometimes 
foon  brought  about  by  another  that  is  thick  and  inactive.  The  Chemifts  are 
apt  to  wonder,  that  a  great  many  Foflils  will  not  yield  at  all  to  the  fharpeft  add 
Liquors,  and  yet  diffolve  fuccefsfully  in  a  foft  inert  Oil ;  But  this  is  not  furpriz- 
ing,  if  we  confider,  that  Sulphur  is  capable  of  refilling  all  acid  Menftruums ,  as 
it  already  contains  as  ftrong  an  Acid  as  any  in  nature.  Hence,  therefore,  when 
by  boiling  a  foffil  Glebe  in  Oil  you  obtain  fuch  a  fulphureous  Balfam,  this  is 
owing  to  the  Oil’s  having  dilfolv’d  the  fulphureous  part  of  the  Glebe,  and  the 
Lead  too,  if  there  was  any  in  it,  for  this  Oil  is  capable  of  diflolving  and  re¬ 
ducing  to  a  Balfam  likewife,  as  will  appear,  Procejs  177. 

PROCESS  CLVII. 

‘ The  folution  of  Sulphur  In  a  dijlill’d  vegetable  OIL 
APPARATUS . 

TAKE  of  Flowers  of  Sulphur  1  ounce,  put  them  into  a  tall  Bolthead,  pour 
upon  them  6  ounces  of  aethereal  Oil  of  Turpentine,  and  boil  them  together  in 
our  wooden  Furnace,  and  the  Sulphur  at  firft  will  be  melted  at  the  bottom,  then 
part  of  it  will  be  dilfolved  by  the  Oil  with  a  crackling  Noife,  and  at  laft  the 
whole  will  appear  thoroughly  mixed.  Let  it  cool  then  gradually,  and  great 
part  of  the  Sulphur  will  be  found  concreted  at  the  bottom  in  form  of  yellow 
Spicula ,  with  a  fluid  Balfam  at  top  of  it,  fo  that  the  Sulphur  appears  precipitated 
in  the  Balfam  with  a  true  Cryftallization.  Nicely  pour  off  all  the  liquid  part 
from  the  gold-colour’d  fulphureous  Cryftals,  and  upon  the  Reftduum  put  frefh 
Oil,  and  boil  as  before,  and  the  whole  Sulphur  will  be  again  diffolv’d,  but  then, 
too,  when  it  comes  to  be  cold  you  will  have  more  fulphureous  Cryftals.  The 
Balfam  being  feparated,  add  again  more  Oil,  and  fo  proceed  till  at  laft  the 
Sulphur  will  fhoot  into  Cryftals  no  longer,  and  then  you  will  find  that  it  will 
have  taken  up  about  fixteen  times  its  quantity  of  Oil.  Mix  together  all 
theBalfams,  thus  prepar’d,  and'keepthem  under  the  title  mention’d.  This  Ope¬ 
ration  ought  to  be  perform’d  with  a  great  deal  of  caution,  as  it  is  a  very  dan¬ 
gerous  one  ;  for  if  a  Perfon  fliou’d  happen  to  flop  the  Mouth  of  the  Bolthead, 
the  boiling  Matter  wou’d  burft  the  Vefiel  to  pieces  with  fuch  a  violence  as  can 
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fcarcely.  be  equall’d  ;  a  terrible  inftance  of  which  we  have  given  us  by  the  famous 

Frederic  Hoffman. 

USE. 

HENCE  therefore  it  appears,  that  this  thinner,  more  penetrating,  and  more 
pungent  diftill’d  Oil,  is  not  capable  of  diffolving  Sulphur  with  fo  much  eafe 
as  the  fofc,  thick,  inert  one  did  in  the  preceding  Procefs  \  fo  that  it  looks  as  if 
Oils  were  unfit  for  this  folution,  in  proportion  to  their  greater  fubtlety  ;  as  we 
fee  particularly  in  Alcohol.  And  here  we  obferve  likewife,  that  Sulphur  is 
diflfolved  in  diftill’d  Oils,  as  Salt  is  in  Water;  that  is  to  fay,  to  a  determin’d  fa- 
turation,  and  that  it  is  then  difcharg’d  in  form  of  Cryftals.  The  explofive  force 
of  this  Balfam  of  Sulphur  is  thegreateft  that  we  are  acquainted  with.  It  confifts 
of  the  Oil  of  the  Sulphur,  the  diffolving  Oil  of  Turpentine,  the  true  Acid  of  Sul¬ 
phur  per  Campanam ,  and  fimple  unchangeable  Earth.  Mem.  de  l* Ac.  Roy.  des 
, Sc.  1709.  p.  46.  Externally  this  Balfam  proves  an  Anodyne  to  the  Nerves, 
when  they  are  hurt,  and  is  an  excellent  Remedy  for  fanious,  finuou9,  moift, 
watery,  fiftulous  Ulcers.  Internally  it  is  a  Diuretic,  and  Sudorific.  It  is  faid 
to  cleanfe  and  heal  internal  Ulcers,  and  hence  it  is  commended  in  Confumptions, 
and  Ulcers  of  the  Kidneys,  but  far  more  than  it  deferves.  SomePerfons  recom¬ 
mend  it  too  for  forcing  away  Stones ;  nay  and  tell  us,  it  is  able  to  diffolve  them. 
But  prudent  Phyficians  are  bed  pleas’d  with  thofe  Medicines  that  work  gently, 
and  are  cautious  about  thofe  that  are  rough.  It  muft  be  confefs’d  however,  that  a 
little  of  this  Balfam  taken  inwardly  will  quickly  give  the  Urine  a  violent  Smell. 
On  account  of  the  Sulphur  that  is  in  them.  Tinctures  have  been  drawn  from  Foffils 
by  diftill’d  Oils,  as  we  mention’d  before  of  exprefs’d  ones,  and  then  have  been 
unjuftly  fold  for  Tindturesof  Metals.  This  goes  by  the  name  of  Balfamus  Sul¬ 
phuric  Terebinthinatus .  Other  diftill’d  Oils  now  may  be  mix’d  with  Sulphur  in 
the  fame  manner,  and  then  the  Balfam  is  diftinguifh’d  by  the  name  of  the  Oil 
made  ufe  of.  Thus  if  you  ufe  Oil  of  Anifeed,  it  is  call’d  Balfamus  Sulphuric 
Anifatus ,  and  fb  Succinatus ,  Juniperinus,  &c. 

PROCESS  CLVIII. 

A  Soap  with  Balfam  of  Sulphur . 

APPARATUS. 

1.  TTAKE  the  Balfam  of  Sulphur  of  Procefs  iytf,  dilute  it  with  twice  or 
JL  three  times  as  much  of  the  Oil  it  was  made  with,  and  then  with  this  Mix¬ 
ture  make  a  Soap  exa&ly  in  the  fame  manner  as  was  directed  Procefs  73.  This 
is  what  Vr.  Starkey,  after  Van  Helmont ,  extolls  fo  extravagantly  in  his  Pyrotechny. 

2.  Or  take  the  Balfam  of  Sulphur  of  Procefs  157,  and  with  that,  inftead  of 
fimple  Oil,  make  a  terebinthinous  Soap  in  the  fame  way  you  faw  it  done  Procefs, 
74  ;  and  then  you  have  the  Safo  Sulphureus  Philofophorum. 


USE. 
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USE. 

T^ROM  this  Procefs  then,  we  learn  the  Methods  by  which  both  fimple 
-*■  native  Sulphurs,  and  thole  that  are  clofely  combin’d  with  femi-metals,  as 
Antimony,  and  others,  may  be  brought  into  union  with  fix’d  alcaline  Salts,  and 
with  thefe  conditute  a  Body  which  is  mifcible  with  almoft  every  Fluid,  and, 
is  capable  of  infinuating  itfelfinto  the  Veflels  of  the  human  Body,  of  mingling 
with  its  Humours,  and  there  exercifing  its  proper  Powers.  From  thefe  Medi¬ 
cines  the  Followers  of  Van  Helmont  promife  very  fingular  and  furprifing  effects, 
which  they  imagine  can  fcarcely  be  expected  from  any  thing  elfe  ;  for  in  thefe 
opened  Sulphurs,  they  think  there  is  a  mod  efficacious  difi'olving  Vertue, 
difcovering  itfelf  by  the  Smell,  (which  certainly  is*  a  difagreeable  one)  and  a  very 
penetrating  warm  Tade.  But  I  can’t  help  thinking,  we  have  as  g09d  Medicines 
in  the  Soaps  defcrib’d  Procefs  7 3,  74,  and  without  the  fetid  fmell  and  ranci¬ 
dity  that  we  find  in  thefe.  In  a  chemical  view,  however,  they  have  their  ufe. 

PROCESS  CLIX. 

Balfam ,  or  Soap ,  of  Sulphur ,  united  with  Alcohol. 

APPARATUS. 

'•YIJl™  tere^nt^inous  Balfam  of  Sulphur  of  Procefs  157,  mix  6 
Yy  times  as  much  of  the  pureft  Alcohol  in  a  Bolthead,  and  it  will  dif* 
folve  it ;  but  when  they  have  flood  quiet  fome  time,  the  Sulphur  will  be  partly 
precipitated  into  fulphureous  Cryflals,  and  partly  continue  difiolv’d,  and  give 
you  an  alcoholifated  Balfam  of  Sulphur. 

2.  Or  digeft  the  terebinthinous  Soap  of  Sulphur  of  Procefs  158.  No.  2.' 
with  pure  Alcohol,  and  the  Solution  will  be  of  an  exceeding  penetrating 
Smell  and  Talle. 

USE. 

THIS  finifhes  our  Proceffes  i>pon  Sulphur.  But  before  I  quit  this  fubjeft,  it 
is  necefiary  I  fhould  obferve  to  you,  that  when  Sulphur  is  diffolv’d  in  Al- 
cali’s,  upon  being  mix’d  with  an  Acid,  it  precipitates,  grows  white,  fends  forth 
a  mod  noifome  dink  like  that  of  putrified  Excrements,  and  immediately  exhibits 
very  furprifing  Phenomena,  which  we  obferve  in  other  Foffils  too,  treated  in  the 
fame  manner,  and  which  may  hence  be  underdood.  Th.us,.for  indance,  if  into  the 
Golden  Tincture  of  Sulphur  of  Procefs  154,  you  drop  Vinegar,  you  have  prefently 
adercoraceous  Smell  from  the  precipitated  Sulphur.  And  if  you  mix  Antimony 
with  an  Alcali  in  the  Fire,  and  then  draw  a  Tin&ure  from  it  with  Alcohol,  Vi¬ 
negar  dropp’d  into  this,  will  have  the  very  fame  effecft.  This,  therefore,  will 
help  us  to  underdand  what  we  fhali  fometimes  meet  with  in  the  Proceffes  upon 
fulphureous  Semi-metala, 

PROCESS 


6 


Elements  oJChemistry,  Part  III. 


302 

PROCESS  CLX. 

An  artificial  Sulphur  from  an  Oil  and  an  Acid. 
APPARATUS. 

TA  K.  E  of  the  pureft  rectified  Oil  of  T urpentine  4  ounces,  put  this  into  a  clean 
Retort,  and  pour  upon  it  of  the  beft  Oil  of  Vitriol  perfectly  dephlegmated  1 
ounce,  fhaking  them  about  after  every  inftillation  that  they  may  be  thoroughly 
mix’d  together.  By  this  means  then,  the  Mixture  will  grow  hot,  emit  Fumes, 
become  red,  and  diffufe  various  kinds  of  Smells.  After  they  are  thus  mix’d  to¬ 
gether,  digeft  them  for  the  fpate  of  eight  days,  and  then  apply  a  large  Receiver, 
lute  the  joint  well,  and  diftill  with  a  fand  Heat.  Upon  this  there  will  come 
off  a  very  Angular  oily  Liquor,  and  the  Matter  at  the  bottom  of  the  Re¬ 
tort  will  appear  at  firft  like  a  liquid  Bitumen ,  but  will  gradually  grow  thicker 
and  thicker,  and  at  length  become  of  a  pitchy  bituminous  nature.  The  Liquor 
that  rifes  at  the  lame  time  has  a  fuffocating  fulphureous  flench,  vaftly  prejudi¬ 
cial  to  the  Lungs.  If  you  cautioufly  diftill  with  fucceflive  degrees  of  Heat, 
there  will  a  true  Sulphur  afcend  into  the  Neck  of  the  Retort,  which  is  evidently 
fuch,  both  from  its  look,  and  the  Phcenomena  it  exhibits  upon  being  fet  on  fire. 

USE. 

HENCE  then  we  fee  the  artificial  Method  of  preparing  Bitumen  and  Sulphur, 
and  that  the  Jfix’d  Acid  of  Vitriol,  Alum,  or  Sulphur  per  Camp  an  am,  is  the 
Bafis  of  them,  and  is  incombuftible,  whilft  the  other  part  may  be  any  very  pure 
combuftible  Oil.  When  thefe  two  are  intimately  united  together,  they  confti- 
tutea  Sulphur,  and  when  this  Compound  is  fet  on  fire,  the  oily  part  yields  a 
Flame  without  any  Smoke,  whilft  the  Acid  part  being  diftill’d  in  the  Flame  of 
the  former,  produces  a  cauftic,  fuffocating,  anti-alcaline,  antifeptic,  heavy, 
acid  Vapour,  which  does  not  rife  high,  and  may  be  colledled  again  by  the  fides 
of  a  glafs  Bell  into  the  very  fame  Oil  of  Vitriol.  An  exceeding  pure  inflam¬ 
mable  Oil,  therefore,  nay  fuch  a  one  as  is  fcarce  any  where  elfe  to  be  met  with, 
feems  to  enter  into  the  compofition  of  Sulphur,  whilft  every  thing  elfe  that  is 
thick,  not  inflammable,  earthy,  or  faline  is  rejefled.  And  of  all  the  different 
Acids  with  which  we  are  furnifh’d,  either  by  Nature  or  Art,  the  Acid  of  Vi¬ 
triol  alone  is  capable  with  an  Oil  of  producing  Sulphur,  and  that,  wherever  it 
is,  let  it  lie  ever  fo  much  concealed,  will,  with  any  inflammable  Oil,  produce  it. 
Thus  vitriolated  Tartar,  Glauber's  Sal  Mirabilis  with  Sea-Salt,  or  with  Nitre, 
Salt  of  Colcothar,  calcin’d  Alum,  and  other  Bodies  in  which  there  is  this  Acid, 
when  they  are  by  means  of  it  combin’d  with  an  inflammable  Oil,  always  yield 
a  true  Sulphur.  Hence  therefore  this  Acid  alone  is  endued  with  a  power  of 
generating  Sulphur,  tho*  all  inflammable  Oils  are  properly  difpofed  for  it,  in 
conjunttion  with  this  Acid  ;  and  hence  there  is  never  any  Sulphur  generated, 
but  where  this  Acid  firft  exifts.  From  thefe  Principles  now,  we  may  underftand 
the  reafon  of  an  infinite  number  of  Phcenomena  that  occur  in  the  Chemical 
Hiftory  of  Foffils  and  Metals,  and  therefore  it  isabfolutely  neceffary  they  fhou’d 
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be  treafur’d  up  in  the  Memory.  From  many  others  that  might  be  cited  here, 
I’ll  only  mention  one  Experiment  of  Becber's.  Take  Glauber's  Sal  Mirabilis 9 
melt  it  in  the  Fire,  and  whilft  it  is  in  Fufion,  throw  into  it  Tome  powder’d  Char¬ 
coal,  and  there  will  be  excited  a  fulphureous  Flame,  and  at  the  bottom  of  the 
Crucibleyou  will  have  a  reddifh  brown  Subftance.  Difiblve  this  in  Water,  and 
there  will  precipitate  a  true  fulphureous  Matter.  Here  then  you  perceive 
that  the  Oil  of  Vitriol  in  the  Sal  Mirabilis  Jays  hold  on  the  inflammable  Oil  of 
the  Coal,  and  thus  produces  a  Sulphur.  In  order,  therefore,  to  forefee  the 
event  of  any  chemical  Operation,  we  ought  carefully  to  confider,  whether  there 
is  any  Oil  of  Vitriol,  Alum,  or  Sulphur,  either  open,  or  latent  in  the  Bodies 
mix’d  in  the  Operation,  and  whether  at  the  fame  time  there  is  any  thing  inflam¬ 
mable  that  meets  with  them  ;  for  then  you  will  immediately  have  d>  Sulphur, 
which  will  afterwards  adl  in  its  proper  capacity. 

PROCESS  GLXL 

The  Preparation  of  Sulphur  with  an  Acid  and  Alcohol. 
APPARATUS. 

TAKE  of  the  pureft  Alcohol  of  Wine,  prepared  without  any  Alcali  8 
ounces,  put  it  into  a  tall  glafs  Cucurbit,  and  pour  upon  it  by  drops  fome 
of  the  choiceft  Oil  of  Vitriol,  accurately  mixing  them  together,  and  waiting 
fome  time  after  every  drop,  for  otherwife  there  will  be  excited  a  prodigious 
Heat,  with  very  fuffocating  Vapours.  Proceed  in  this  manner  till  you  have 
dropp’d  in  an  ounce  of  the  Oil.  The  Mixture  then  will  fend  forth  a  moft  fragrant 
Smell  like  that  of  Southernwood,  which  will  diffufe  itfelf  all  over  the  Houfe. 
But  beware  of  it,  for  it  is  of  a  very  fuffocating  quality,  a  fmall  quantity  of  it 
taken  into  the  Lungs  exciting  a  violent  Cough  ;  and  I  am  apt  to  think  in  a  ve¬ 
ry  large  one,  it  wou’d  prove  inftantly  fatal.  The  Liquor  will  be  of  a  reddifh 
Colour,  which  digeft  clofe  for  the  fpace  of  five  days  in  a  gentle  Heat,  and  then 
luting  your  Vefiels  very  nicely,  difiill  with  a  foft  Fire,  and  there  will  come  off 
a  wonderful  fubtil  Spirit,  which  upon  being  fmelt  to,  is  ready  to  ftrangle 
one,  and  is  fo  much  the  more  dangerous,  as  by  its  grateful  Scent  it  is  apt  to 
tempt  one  to  draw  it  in  more  plentifully.  Proceed  in  this  gentle  Diftillation 
till  the  Mixture  begins  to  grow  black,  and  the  lafb  part  of  this  Spirit  that  comes 
off'  will  be  vaftly  fragrant,  and  then  fomewhat  of  an  Acid  will  begin  to  rife, 
which  was  not  in  the  former.  Then  change  the  Receiver,  and  keep  up  a  gentle 
conflant  Fire,  that  the  Liquor  may  rife  gradually,  for  if  you  raife  your  Fire 
but  for  a  moment,  this  wonderful  Matter  becomes  at  once  fo  flatulent,  and  ra¬ 
refies  to  fuch  a  degree,  that  it  runs  over  into  the  Receiver,  and  difiurbs  the 
whole  Operation.  If  you  proceed  to  difiill  in  this  eafy  manner,  there  will  rife 
a  fetid  watery  Liquor,  and  with  it  a  pure,  limpid,  heavy  one,  which  will  not  mix 
with  it.  After  all  this  Liquor  is  drawn  offlikewife,  and  there  does  not  remain 
half  the  quantity  made  ufeof  at  firft,  change  your  Receiver  again,  and  increafe 
your  Fire  by  fucceflfve  degrees,  till  you  come  to  the  greatefi.  By  this  means 
you  will  have  a  fetid  Liquor  too,  that  will  not  mix  with  the  preceding  heavy 
one.  The  Operation  being  over,  at  ;he  bottom  of  the  Veflel  you  will  have  a 
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black,  brittle,  acid  Matter,  which  is  not  inflammable,  but  otherwife  in  Tome 
meafure  approaches  to  Sulphur.  By  this  method  then  you  have  three  diftindt 
Liquors  from  this  Mixture  of  Alcohol  and  Oil  of  Vitriol,  with  a  fulphure- 
ous  fuffbeating  Vapour,  and  fome  remaining  fixed  Faces,  of  a  perfedlly  Angular 
Nature. 

USE. 

• 

THIS  very  ftrong  fofTil  Acid,  by  being  Amply  mix’d  with  that  exceeding 
fubtil  Oil  Alcohol,  produces  fuch  a  prodigious  Heat,  that  if  they  are  im¬ 
prudently  mix’d  together,  they  are  ready  to  burft  into  Flames,  with  a  very 
confiderable  Effervefcence.  The  very  inftant  they  are  mix’d,  they  fend  forth 
a  very  fragrant  Smell,  which  diffufes  itfelf  about  to  a  great  diftance  *  but 
by  a  long  Digeftion  they  acquire  a  fetid  Smell  like  that  of  Garlic.  The  plea- 
fant  Smell  lowever  carries  along  with  it  a  fuffocating  Acid.  Hence  there  is  fe- 
parated  from  this  Mixture  by  Diftillation,  Arft  a  fpirituous,  fragrant,  fuffocating, 
inflammable,  acidifh  Liquor,  tho’  the  Oil  of  Vitriol  was  fo  fix’d  juft  before, 
nor  by  any  means  of  a  fweet  Smell ;  in  the  fecond  place  a  fetid  fulphureous 
Liquor,  that  is  neither  inflammable,  nor  acid,  but  aqueous,  tho’  there  was  not 
much  Water  to  be  difeovered,  either  in  the  Oil  of  Vitriol  or  the  Alcohol  ;  and 
thirdly,  a  limpid  heavy  Liquor,  that  has  both  a  grateful,  aromatic  Smell  and 
Tafte,  which  will  not  fuffer  itfelf  to  be  mixed  with  the  former,  but  may  be 
diluted  with  Alcohol  of  Wine,  and  then  will  extract  fomewhat  of  Tindture  from 
calcined  Gold.  Hence  this  is  look’d  upon  as  the  Oleum  Vitrioli  Philofophorutn: 
Certainly  it  is  a  fweet  Oil  of  Vitriol  ;  concerning  which  confult  Ifaac  Hollandus , 
Conrad  Gefner ,  in  Euonymo ,  Boyle1  s  Original  Forms ,  p.  282  to  290,  but 
particularly  Hoffman's  Diff  Chem.  Phyf.  from  p.  173,  to  180.  The  remain¬ 
ing  black  Fceces  being  diluted  with  Water,  almoft  return  again  to  an  acid  Oil 
of  Vitriol.  Hence  the#  you  fee  how  many  and  what  unexpected  Phenomena 
arife  from  this  Combination.  Is  this  the  Spiritus  Vini  Philofophorum ,  which 
by  its  grateful  Fragrance  draws  Perfons  to  it  whilft  it  is  making,  concerning 
which  Lully  wrote  ?  Is  it  the  fragrant  Spiritus  Vitrioli  Dulcis  of  Paracelfus ,  which 
he  fo  extolls  in  Epilepftes  ?  And  is  it  with  this  that  Paracelfus’s  Tindture  of  Gold 
is  drawn,  fo  as  to  make  an  Aurum  Potabile ,  digefted,  as  he  fays,  in  the  Stomach 
of  an  Oftrich  ?  This  Operation  certainly  fhould  excite  the  curious  to  examine, 
but  with  prudence,  whether  any  of  thefe  great  Arcana  lie  concealed  here.  In 
the  mean  time  we  fee  that  abfolute  Sulphur  is  not  generated  by  this  means,  tho* 
there  is  an  appearance  of  fome  of  its  Properties. 


III.  Upon 
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III.  Upon  METAL  S. 
PROCESS  CLXII. 

Vitriol  of  Iron . 

APPARATUS. 

r.  'T'  AKE  fome  pure  Rain-water,  put  it  into  a  clean  Urinal,  and  drop  into  it 
A  as  much  of  the  choiceft  Oil  of  Vitriol,  continually  ftirring  them 
about,  in  order  to  mix  them  thoroughly  together.  Into  this  pure  acid  Liquor 
throw  a  Email  portion  of  the  cleaneft  Filings  of  Iron  that  are  not  nifty,  and 
there  will  be  excited  a  prodigious  Ebullition,  and  the  Liquor  will  grow  hot,  and 
become  opake,  and  of  a  greyifh  Colour.  At  the  fame  time  too  there  will  rife  a 
perfect  fofiil  Vapour,  of  a  very  fingular  Smell,  in  which,  however,  there  is 
fomewhat  like  that  of  Garlic.  When  the  Effervefcence  is  over,  and  the  Solu~ 
tion  is  compleat,  throw  in  fome  more  Filings,  and  fo  proceed,  till  at  laffc  fome 
part  remains  undifiolv’d  at  the  bottom  of  the  Vefifel.  Let  the  Liquor  Hand 
quiet,  depofite  its  Faces ,  and  become  pure,  and  it  will  be  of  a  greenifh  Coloiir, 
and  have  a  fweetifh  ftypticTafte. 

2.  The  pure  Liquor  that  fwims  at  top  being  filter’d  through  a  paper  Bag, 
becomes  exceeding  limpid,  and  of  a  beautiful  green  Colour.  Let  this  be  put 
into  a  very  clean  Urinal,  and  be  infpiffated  with  a  gentle  Fire  to  the  appearance 
of  a  Pellicle,  and  then  let  the  Vefiel  be  fet  in  a  (till,  cold,  fubterraneous  place, 
and  in  a  fhort  time  there  will  be  formed  at  the  bottom  fome  pretty  pellucid 
Cryftals  of  a  green  Colour  like  an  Emerald.  If  thefe  are  feparated  from  the 
liquid  part,  and  are  gently  dried  upon  a  Paper  in  a  dry,  clean,  warm  Air,  and 
are  then  put  up  into  a  Vial,  they  will  continue  in  this  form  a  long  time.  In- 
fpiftate  the  remaining  Liquor,  and  fet  it  by  as  before,  and  it  will  again  fhoot 
into  frefh  Cryftals,  and  fo  on  till  the  whole  is  almoft  reduced  to  a  Vitriol,  tho’ 
the  firft  Cryftals  will  be  always  the  fineft. 

USE. 

THE  Metal  of  the  Iron  attracts  the  fofiil  Acid  from  the  Oil  of  Vitriol  di¬ 
luted  in  the  Water,  exadtly  as  the  Alcali  did  in  the  Tartarus  Vitriolatusy 
Procefs  148.  In  this  refpecft  therefore  Iron  agrees  with  an  Alcali.  Hence  the 
Iron  being  by  this  means  united  with  the  Acid,  it  becomes  folublein  Water,  and 
thus  the  Compound  acquires  the  difpofition  of  a  metallic  Salt.  This  Vitriol,  now, 
confifts  of  Water,  a  Metal,  and  an  Acid,  combin’d  together  in  a  certain  pro¬ 
portion,  which  being  preferv’d,  the  Mafs  fo  long  continues  equably  beautiful 
and  pellucid ;  but  as  foon  as  ever  the  Water  only  is  feparated  by  a  fomewhat 
greater  degree  of  it,  it  immediately  becomes  opake,  and  lofing  its  agreeable 
green  Colour,  acquires  a  greyifh  one.  In  this  refpedt  therefore  again  it  refem- 
bles  the  Cryftals  of  Saks,  and  hence  the  Chemifts  have  call’d  it  ( Sal-Marlis ) 
Salt  of  Iron.  Some  however  have  thought  it  ought  rather  to  be  call’d  a  Ma- 
Vol.  II.  R  r  geftery 
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geftery  of  Iron,  inafmuch  as  the  whole  fubftance  of  the  Iron  becomes  concreted 
with  its  folvent  into  a  Mafs  that  is  pei fe<5tl y  homogeneous.  It  has  obtain’d  the 
name  too  of  Vitriol  of  Iron,  as  it  perfedtly  refembles  native  foil'll  Calcanthum , 
in  every  property.  Hence  then  we  fee  the  manner  in  which  hard  Metals,  by 
union  with  an  Acid,  become,  like  Salts,  diffoluble  in  Water,  and  by  this 
means  potable.  Then  too  they  acquire  a  new,  metallic,  faline  Tafte,  and  very 
particular  Vertues,  with  regard  to  the  human  Body.  If  this  Salt  of  Iron  is 
diluted  with  a  hundred  times  as  much  pure  Water,  and  is  drank  upon  an  empty 
Stomach  to  the  quantity  of  12  ounces,  the  Patient  walking  gently  after  it,  it 
opens,  relaxes,  purges,  promotes  a  difcharge  by  Urine,  deftroys  Worms,  brings 
them  away,  renders  the  Excrements  very  black,  or  like  Clay,  and  ftrengthens 
the  Fibres,  and  hence  cures  a  great  many,  and  thofe  very  different  Difeafes. 
On  account,  now,  of  their  Tafte,  Smell  and  Colour,  and  their  tinging  the  Ex¬ 
crements,  a  great  many  Perfons  have  been  of  opinion,  that  the  medicinal  chaly¬ 
beate  Water  were  produced  by  Nature  too,  in  the  fame  manner  ;  efpecially  as 
both  thefe  Liquors,  if  they  are  expofed  to  the  Air,  let  fall  fome  yellow  Faces, 
call’d  Ochre:  But  this  error  the  famous  Hoffman  has  judicioufly  corredted,  by 
fome  Experiments  which  he  has  given  us  in  that  noble  Treatife  He  Aquls  Me¬ 
dic  atis.  It  is  necelfary  however  to  take  Notice,  that  this  Salt  of  Iron,  by  meeting 
with  any  alcalefcent  or  putrid  Subftances,  will  have  its  Acid  abforb’d,  and  by  this 
means  be  converted  into  an  aftringent,  heavy,  inert,  metalline  Matter,  and  will 
then  occafion  the  worft  kind  of  Oblfrudlions  ;  and  hence  in  putrid  Fevers  it 
proves  prejudicial.  But  experience  evinces,  that  Filings  of  Iron,  being  taken 
by  the  female  Sex,  when  they  are  weak,  and  difpos’d  to  breed  Acids,  by  their 
meeting  with  the  Acids  caufe  RufiuFs  that  have  a  Tafte  like  thatof  Garlick  or 
rotten  Eggs,  the  Stools  at  the  fame  time  being  almoft  black,  and  the  Body  being 
reftor’d  again  to  its  proper  Heat ;  and  then  it  is  found  that  the  Filings  of  Iron 
taken  in  Powder  do  more  fervice  than  the  moft  laborious  chemical  preparation 
of  it.  Hence  we  learn,  that  in  thofe  Habits  of  Body ‘where  Acids  are  pre¬ 
dominant,  it  does  good,  though  it  proves  hurtful  in  hot  bilious  ones.  Buc 
from  the  confideration  of  this  Experiment  we  underftand  too  the  origin  of  all 
the  green  metalline  Vitriol  in  the  World;  for  it  is  Iron  corroded  by  a  vitrio¬ 
lic  foffil  Acid.  And  laftly,  upon  this  Experiment  depends  the  preparation  -of 
almoft  all  forts  of  Ink. 

PROCESS  CLXIIIj 

LudoviciV  Vitriol  of  Iron  with  Tartar . 

A  P  PARA  TUS.. 

1.  Hp  ARE  of  Vitriol  of  Iron,  not  acid,  but  perfectly  laturated,  1  part,  of 
Cryftals  of  I  at  tar  4  parts,  and  of  Rain-water  20  parts  :  Boil  thefe  to¬ 
gether  in  a  glals  Veffel,  keeping  them  frequently  ftirring  with  a  Stick,  till  you 
have  reduced  them  to  a  thick  greyifh  Mafs,  alrhoft  of  a  folid  confiftenee, 
which  you  muft  take  care  is  not  burnt  in  the  leaft  degree.  Put  this  Matter  in¬ 
to  a  tall  Bolt!  ead,  pour  upon  it  as  much  common  Spirit  of  Wine  as  will  cover 
il  to  ihe  height  of  four  inches,  and  boil  them  for  one  or  two  hours,  by  which 
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means  you  will  have  a  red  Liquor  at  top.  "When  the  whole  is  grown  cold  pour 
off  the  pure  Liquor,  and  filter  it.  Upon  the  Refiduum  put  frefh  Spirit  as  be¬ 
fore,  and  treat  it  in  the  fame  manner,  and  repeat  this  as  long  as  the  Matter  will 
give  out  any  Colour.  The  Tin&ures  being  all  filter’d,  mix  them  together,  and 
you  have  Ludovici's  medicated  Tin&ure  of  Iron. 

2.  If  this  Tindture  is  diddl’d  to  the  appearance  of  a  Pellicle,  the  Spirit  is 
drawn  off,  and  the  Tartar  forms  itfelf  with  the  Sale  of  Iron  into  medicinal 
Crydals.  And  if  you  take  what  remains  after  you  have  drawn  your  Tindture 
with  the  Spirit,  and  boil  it  drongly  with  ten  times  as  much  Water,  and  filter 
it  through  a  woollen  Bag  boiling  hot  till  it  becomes  limpid,  and  then  pro¬ 
ceed  to  pour  on  more  Water,  boil,  and  filter,  and  fo  on  till  all  the  matter  isdif- 
folv’d  and  depurated  by  running  through  the  Bag,  then  if  the  Liquor  is  infpif- 
fated  to  a  Pellicle,  and  fet  in  a  cold  place,  you  will  here  again  have  Ludovici* s 
'Tartarus  Martialis  Aperiens ,  which  mult  be  kept  in  a  Vial  well  dopt. 


USE. 


THE  Phyficians  obferving  that  the  excellent  medicinal  Vertues  of  Iron, 
in  fome  meafure  explain’d  in  the  preceding  Frscefs,  retain’d  their  efficacy 
as  long  as  the  Iron  continued  difiolv’d  by  a  gentle  Acid,  but  were  dedroy’d,  nay 
and  the  Iron  became  precipitated  too  into  a  hurtful  Calx ,  as  foon  as  ever  it  met 
with  an  Alcali;  hence  they  prudently  combin’d  Salt  of  Iron  with  a  vegetable 
Acid,  in  hopes  that  in  this  faline  form  it  wou’d  continue  and  aft  in  the  human 
Body  with  greater  condancy.  And  this  is  the  reafon  of  uniting  Salt  of  Iron 
with  the  oily,  vegetable,  acid  Salt  of  Tartar,  viz.  that  it  might  not  eafily  pre¬ 
cipitate  in  the  Body  into  an  adringent  Crocus ,  or  cineritious  Matter.  This  Pre¬ 
paration  opens,  attenuates,  corroborates,  dimulates,  and  moderately  evacuates, 
both  by  Stool  and  Urine.  Hence  in  leucophlegmatic,  fcorbutic,  idterical,  hy¬ 
pochondriacal,  and  hyderical  cafes,  where  there  is  a  laxity  and  weaknefs  from 
an  Inertia ,  it  proves  of  fervice,  as  likewife  in  the  Rickets,  and  Worms.  If 
the  Tin&ure  is  drank  fading,  to  the  quantity  of  3  drachms,  diluted  in  6  times 
as  much  Water,  and  divided  into  three  dofes,  taking  after  each  of ’em  4  ounces 
of  very  thin  Whey,  and  walking  gently  fo  as  not  to  fweat,  and  this  is 
profecuted  for  nine  days  fucceffively,  it  has  often  a  very  good  Effedt.  To 
rickety  Children,  and  thofe  that  are  troubled  with  Worms,  and  are  hence  fal¬ 
len  into  a  bad  habit  of  Body,  a  few  drops  of  this  Ti&ure  given  in  Honey, 
or  a  proper  Syrup  are  fufficient.  A  drachm  of  the  Tartarus  Martialis  taken  in 
a  Morning  fading  will  anfwer  the  fame  purpofes  as  3  of  the  Tindture.  Hence 
we  fee  the  method  of  converting  Metals  into  various  medicinal  forms,  in  which, 
they  mud  then  be  ufed  with  judgment.  It  is  a  very  good  fign  that  thefe  Me¬ 
dicines  have  a  proper  EfFedt,  when  they  gently  move  by  Stool,  and  the  Faces 
are  black,  or  greyifh. 
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PROCESS  CLXIV. 

A  white ,  grey,  and  red  Calx  of  Vitriol  of  Iron. 

APPARATUS . 

It  AK  E  of  the  beft  dry  Vitriol  of  Iron  half  an  ounce,  reduce  it  to  a  very  fine 

JL  Powder  in  a  glafs  Mortar,  and  lay  it  upon  a  glafs  Plate,  in  a  Heat  of 
150  degrees,  keeping  it  continually  ftirring  with  a  Stick,  by  which  means 
there  will  exhale  fomewhat  of  a  watery  Vapour,  and  the  Powder  will  grow 
white  like  Flower,  and  have  an  inky,  fweet,  ftypticTafte:  This  is  the  white 
Calx. 

1.  If  this  Calx  is  expofed  to  a  ftronger  Fire,  one  for  inftance  of  300  degrees, 
it  will  acquire  a  greyer  Colour,  and  will  have  a  rough  Tafte. 

3.  And  if  this  fecond  Calx  is  uftulated  in  a  Crucible  in  an  open  Fire,  it  then 
orows  yellow  and  red,  and  at  laft  you  have  a  purple  red  Powder,  which  has  a 
rough  and  fomewhat  cauftic  Tafte.  And  here  the  ftronger  the  Fire  is,  and  the 
longer  it  is  in  it,  the  more  in  proportion  are  thefe  laft  qualities  heighten’d,  fo 
that  at  length  it  becomes  nearly  cauftic. 

USE. 

HENCE  we  fee  that  Vitriols,  or  metallic  Salts  lofe  therr  pellucid  form  as  foon 
as  ever  their  Water  is  feparated  from  them,  and  then  moulder  as  it  were 
into  Afhes,  on  which  account  this  Operation  is  call’d  Calcination,  and  the  Mat¬ 
ter  thus  produc’d  is  call’d  a  Calx.  And  when  they  come  to  be  expos’d  to  a  ftrong 
degree  of  Fire,  they  then  lofe  their  folubility  in  Water,  as  in  the  third  Calx  is 
always  found  to  hold  true.  The  firft  Calx  is  efteem’d  in  Medicine,  as  it  retains 
its  native  Vertues,  and  may  now  be  eafily  mix’d  with  Sugar,  and  fo  given  to 
Children.  Some  Perfons  have  imagin’d,  that  the  Acid,  if  it  fhou’d  happen  to 
predominate,  wou’d  be  expell’d  by  this  calcination  but  certainly  Oil  of  Vitriol 
won’t  fuffer  itfelf  to  be  feparated  by  fo  final!  a  degree  of  Heat.  The  fecond 
too  has  the  fame  Vertues,  but  is  fomewhat  more  aftringent,  and  is  lefs  foluble  in 
Water.  But  the  third,  as  it  will  not  diffolve  in  the  human  Body,  and  yet  has  a 
cauftic  quality,  can  fcarcely  ever  be  internally  adminifter’d  with  fafety.  Exter¬ 
nally,  however,  it  is  of  excellent  fervice  in  eating  down  and  then  Lncarning, 
the  Lips  of  ftubborn  Ulcers,  and  in  flopping  Fluxes  of  Blood,  Serum ,  and 
Lymph.  If  this  red  Calx  of  Vitriol  of  Iron  is  calcin’d  for  a  good  while  with 
an  intenfe  Fire,  and  then  boil’d  in  Water,  it  gives  the  Water  a  vitriolic  acidity, 
and  if  you  then  decant  the  Water,  put  on  fr efh,  boil  and  pour  off,  and  fo  on, 
till  the  laft  Water  comes  off  as  infipid  as  it  was  put  on,  there  'will  then  remain 
a  red,  infipid,  aftringent  Powder,  which  goes  by  the  name  of  Crocus  Marti 5* 
AJinngens,  containing  the  Body  of  the  Iron  calcin’d  by  the  Acid,  and  Fire,  and 
hence  generally  made  ufe  of  as  an  aftringent.  The  acid  Waters  being  infpif-, 
fated' to  a  Pellicle,  and  then  fet  by,  yield  fomewhat  of  a  vitriolic  Sale. 
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PROCESS  CLXV. 

A  Liquor  of  Iron  per  Deliquium. 
APPARATUS. 

IF  the  red  Calx  of  the  preceding  Procefs  ftrongly  calcin’d,  but  not  waflied, 
is  reduc’d  to  powder,  put  into  a  glafs  Plate,  and  expos’d  to  a  damp 
Air,  it  grows  moift  and  is  at  laft  converted  into  a  kind  of  liquidifh  red  Mat* 
ter,  which  may  be  call’d  Oil  of  Iron  per  Deliquium. 

USE. 

IN  Vitriol  cf  Iron  is  contain’d  an  exceeding  ftrong  fofill  Acid,  together  with 
Water.  When  the  Water  is  feparated  by  the  Fire,  there  remains  only  the  me¬ 
talline  part,  and  the  pure  Acid,  which  is  now  in  a  dry  form,  and  being  in  its 
Nature  averfed  to  being  kept  fo,  attracts  the  Water  out  of  the  Air:  This  is  the 
true  reafon  of  this  Phenomenon,  and  holds  good  in  all  fimilar  Cafes.  If  Metals 
now  are  thus  diiTolv’d  by  their  proper  Acids,  then  dried,  moiften’d  by  the  Air, 
dried  again,  and  fo  on,  by  this  repeated  coagulation  and  infpiflation,  they  are 
wonderfully  open’d,  and  refolv’d,  and  at  laft  become  volatile.  The  Calx  thus 
diflblved  by  the  moifture  of  the  Air,  has  the  fame  Vertues  it  had  before, 

PROCESS  CLXVL 

A  Golden  TinBure  of  Vitriol  of  Iron. 
APPARATUS. 

TAKE  of  the  very  red  Calx  of  Vitriol,  prepared  according  to  Procefs  1 64. 

No.  3.  and  exceeding  dry  1  part,  put  it  into  a  tall  Bolthead,  and  pour 
upon  it  20  parts  of  the  beft  fweet  Spirit  of  Sea-Salt :  Digeft  them  together  for 
thefpace  of  a  month,  and  you  will  have  a  golden  Liquorof  a  fweetifh,  -ftyp~ 
tic,  inky  Tafte.  Decant  this  Liquor,  and  put  on  frelh  Spirit^  and  digeft  as 
before,  and  by  a  repetition  of  this  Operation,  there  will  remain  at  laft  an  inert 
metallic  Powder,  whilft  the  Liquors  mix’d  together  make  the  Tin&ure  wewanto 

USE. 


BY  this  Experiment  it  appears,  that  Liquors  ting’d  with  a  remarkable  Co* 
lour,  may  be  procur’d  from  Metals  without  a  Solution  of  their  whole  Bo¬ 
dy  *,  for  this  Tindture  truly  contains  part  of  the  Subftance  of  the  Iron,  inafmuch 
as  one  drop  of  it  is  greatly  efficacious  in  producing  a  black  Colour,  as  you’ll: 
fee  at  the  "end  of  thefe  Ledtures.  The  Spirit  however  is  never  capable  of  dif- 
folving  the  whole  Calx,  but  only  extracting  part  of  it.  A  few  drops  of  this 
Tinflure- taken  fafting  in  Spanifi  Wine,  invigorate,  and  deftroy  Worms.  The 
chemical  Magi  placed  their  medicinal  Gold  in  Iron:  Is  this  therefore  their  me¬ 
dicated 


3 io  Elements  of  Chemistry,  Part  111. 

dicated  Aurum  Potabile?  See  Tachen.  H'ippocr.  Cb.  p.  n.  and  Bafil  Valentine* 
concerning  this  Tindture. 

PROCESS  CLXV1I. 

Iron  difjolved  in  Rhenifi  Wine. 

A  P  P  A  RA  T  U.tS.  *  ‘ 

TIT  I TH  i  ounces  of  clean  fine  Filings  of  Iron,  not  at  all  rufty,  in  a  tall  Bolt- 
W  jieacj  mix  24  ounces  of  the  ftrongeft  Rhenifli  Wine,  and  digeft  them  in 
our  wooden  Furnace  in  200  degrees  of  Heat  for  thefpace  of  three  or  four  days, 
frequently  fhaking  them  about  :  Afterwards  let  them  Hand  quiet  for  four  and 
twenty  hours,  and  then  pour  off  the  Wine,  which  will  be  blackifh,  filter  it, 
and  put  it  into  a  Bottle,  and  flop  it  clofe  :  This  will  have  an  inky,  fweetifh,  ftyp- 
ticTafte,  Upon  the  Refiduum  pour  frefh  Wine,  and  proceed  in  the  fame  man¬ 
ner,  and  then  too  you  will  have  an  Iron  Wine,  but  no  ways  comparable  to  the 
preceding  ;  for  that  particular  part  that  is  thus  drawn  from  the  Wine  is  foon 
exhaufted,  the  whole  fubftance  of  the  Iron  not  being  here  difiolv’d,  but  fome- 
thing  only  being  extracted  from  it.  This  therefore  is  more  properly  a  Tindture 
than  a  Solution. 


USE. 

HENCE  then* we  fee,  that  in  Iron  there  is  one  part  that  is  foluble  in 
this  gentle,  oily,  fermented,  vegetable  Acid,  whilft  the  other  will  not 
difi'olve  in  it.  The  firft  part  of  thefe  now,  is  the  nobleft  Medicine  that  I  know 
of,  either  in  Art  or  Nature,  for  reftoring  the  human  Body  to  its  haematopoietic 
Vertue,  when  this  is  loft  from  too  great  a  laxity  and  weaknefs  of  the  Solids, 
or  a  cold,  inadtive,  watery  difpofition  of  the  Fluids:  Certainly,  if  the  medici¬ 
nal  Power  of  Metals  appear  in  any  Experiment,  it  does  remarkably  fo  here  ; 
for  you  will  never  in  this  cafe  be  able  to  do  fo  much  by  the  help  of  any  Vegetable 
or  Animal  preparation,  or  any  Regimen  of  Diet  whatever,  as  you  will  by  this 
Tindture  of  Iron.  In  ftrong  Health,  however,  and  full  Habits  of  Body,  it  does 
harm.  I  have  often  thought  with  myfelf,  whether  this  was  not  the  potable  Sul¬ 
phur  of  Metals,  which  alone  was  faid  to  be  fufficient  for  affifting  the  infirmities 
of  Nature?  Certainly  this  is  infinitely  preferable  to  any  Aurum  Potabile ,  that 
has  yet  been  divulg’d,  nor  is  ever  prejudicial,  if  it  is  but  adminiftred  in  proper 
cafes.  But  hence  hkewife  we  learn,  that  there  is  fomething  in  Iron  that  is  not 
fo  remote  from  the  nature  either  of  Vegetables  or  Animals  :  This  certainly  is 
evident,  that  it  diflolves  with  the  greateft  eafe.  If  a  drachm  of  this  Wine 
mix’d  with  three  times  as  much  Syrup  of  Sugar  for  a  dofe,  is  given  by  a 
judicious  Phyfician  to  young  Perfons  of  either  Sex,  it  proves  an  incomparable 
Medicine.  2 
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PROCESS  CLXVI1I. 

A  Solution  of  Iron  in  Vinegar. 

A  P  P  A  R  A  T  U  S. 

TAKE  of  frefh  Filings  of  Iron  i  ounce,  put  them  into  a  tall  Bolthead,^ 
pour  upon  them  20  ounces  of  the  fharpeft  diftilled  Vinegar,  and  let  them 
boil  in  our  Furnace  for  the  fpace  of  four  and  twenty  hours.  By  this  means, 
after  the  whole  is  grown  cold,  you  will  have  an  exceeding  red  Liquor,  of  a 
ftyptic,  fweetifh,  difagreeable  Tafte,  and  thicker  than  the  preceding  Tin<5ture 
made  with  Wine.  This  aflringent  Tindture  of  Iron,  when  it  is  filter’d  and  de¬ 
purated,  will  tinge  the  Vial  it  is  kept  in,  in  fuch  a  manner,  that  the  ftain  will 
fcarcely  ever  come  out.  If  upon  the  remainder  of  the  Filings  you  pour  more 
Vinegar,  and  treat  it  in  the  fame  manner,  you  will  again  extradl  a  Tindture, 
but  in  lefs  quantity,  and  of  a  palec  Colour,  tho’  ftill  evidently  containing  fome- 
what  of  Iron  :  And  if  this  is  repeated,  there  will  at  laft  remain  a  confiderable  * 
quantity  of  the  Iron  that  will  not  be  difiolved  by  the  Vinegar. 

U  S  E. 

I  T’S  furprifing  here  what  a  confiderable  difference  there  is  betwixt  this  Tin-* 
dtureoflron  prepared  with  Vinegar,  and  the  former  with  Wine,  whether*  ' 
you  regard  the  Colour,  Tafte,  Smell,  Thicknefs,  or  Effedts.  Hence  it  is  evi¬ 
dent,  that  this  Metal  may  be  eafily  diflblved  by  Acids,  but  in  a  manner 
very  different.  This  Solution  of  Iron  by  Vinegar,  has  a  wonderful  aftringent 
quality,  and  hence  is  corroborating,  and  of  fervice  in  cafe  of  Worms,  but  muff 
not  howeverbe  every  where  made  ufe  of  without  proper  confideration.  If  it  is 
taken  with  Sugar,  itismore  mild.  How  frequently  now  muft  Iron  in  Solution 
get  into  the  human  Body,  as  it  fo  often  in  the  common  courfe  of  things  meets 
with  Acids,  is  diflblved  by  them,  and  fo  is  taken  in  with  our  Meat  and  Drink  ? 
Will  it  therefore infinuate  itfelf  into  the  Blood,  intimately  mix  with  the  Juices, 
and  fo  furnifh  Matter  for  a  Stone  in  the  urinary  Paflages,  as  was  the  Opinion 
of  Dr.  Lifter  ?  This  is  certain,  that  it  grows  almoft  every  where,  and  is  every 
where  conftantly  confuming,  and  hence  is  produced  from  the  Earth,  and  return’d 
to  it  again,  fo  that  if  there  is  any  Metal  that  is  mutable  and  deftrudtible,  it  - 
muft  without  all  difpute  be  acknowledged,  that  this  is  fo  remarkably. 

PROCESS  CLXIX. 

Sublimation  of  Iron  with  Sal-Ammoniac, 

A  P  P  A  R  A  T  U  S. 

TAKE  of  the  frefheft;  Filings  of  Iron,  and  the  drieft  Flowers  of  Sal-Ammo-*- 
niacy  of  each  4  Ounces,  put  them  into  a  glafs  Mortar,  and  rub  ’em  toge-  - 
ther  for  a  good  while,  the  lopger  indeed  the  better.  By  this  means,  from  thefe  * 

two  * 
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two  Bodies,  which  were  inodorous  before,  there  prefently  begins  to  rife  a  vo¬ 
latile,  very  fubtil,  and  as  it  were  alcaline  Vapour;  for  the  acid  part  of  the 
Sal-Ammoniac  is  attracted  into  the  Iron,  and  hence  its  volatile  alcaline  part  is 
fet  at  liberty,  and  fpontaneoufly  flies  off.  Let  there  be  ready  a  large,  dry,  glafs 
Cucurbit,  pretty  wide  at  top,  into  which  put  the  Powder  thus  prepar’d,  tak¬ 
ing  care  that  it  is  fpread  broad  at  the  bottom,  and  then  fit  on  a  Head,  and  ap¬ 
ply  a  Receiver,  luting  the  Joints  with  a  common  Lute  made  with  Linfeed  Flower. 
This  being  done,  place  the  Cucurbit  in  a  Sand  Furnace,  cover  it  with  Sand 
quite  to  the  rim  of  the  Head,  and  give  a  Fire  of  200  degrees.  By  this  means 
then  there  will  rife  a  very  acrid  Vapour,  which  will  diftill  into  a  very  penetrat¬ 
ing  and  exceeding  volatile  alcaline  Liquor.  When  nothing  more  will  come  off* 
with  this  degree  of  Fire,  increafe  it  ’till  the  top  of  the  Head  grows  hot,  and 
then  there  will  begin  to  rife  Vapours,  firft  of  a  white  Colour,  and  then  of  va¬ 
rious  others,  and  at  laft  the  whole  internal  furface  of  the  Head  will  be  cover’d 
with  a  variety  of  white,  red,  yellow,  green,  and  blackifh  Colours  intermix’d 
with  one  another,  and  thus  in  a  good  meafure  reprefenting  natural  Flowers, 
from  which  they  have  taken  their  name.  Keep  up  this  degree  of  Heat  for  fix 
or  eight  hours,  and  then  let  the  whole  fpontaneoufly  cool,  and  in  the  Receiver 
you  will  have  an  exceeding  penetrating,  volatile,  alcaline,  golden  Liquor,  with 
a  fmall  quantity  of  a  white  and  yellow  Matter,  and  in  the  Head  and  its  Beak, 
a  very  fubtil,  dry  Subffance  of  various  beautiful  Colours,  which  muff:  be  im¬ 
mediately  remov’d,,  put  into  a  hot  dry  Vial,  and  ftopt  up  very  clofe,  for 
otherwife  it  will  foon  grow  moift  with  theWater  in  the  Air,  and  run  intoagold- 
colour’d,  oilyifh,  rough,  faline  Liquor:  In  the  dry  form  this  Matter  is  call’d 
Flowers  of  Iron  ;  in  the  latter  fluid  one,  Oil  of  Iron  per  Deliquium.  All  the  fides 
of  the  Cucurbit  too  will  be  cover’d  with  the  fame  fort  of  Flowers,  but  they 
appear  here  more  compared,  being  melted  as  it  were,  and  fo  confolidated  by 
the  ftronger  adlion  of  the  Fire  :  Thefe  too  muff  be  carefully  taken  off,  and  kept 
dry.  At  the  bottom  of  the  Cucurbit  there  will  be  left  a  brownifh  red  Matter,  of 
an  exceeding  rough  Tafle.  This  in  its  nature  is  averfe  to  being  kept  dry,  and 
hence,  with  a  moiff:  Air,  melts,  and  runs  into  a  thick,  aftringent,  golden  Li¬ 
quor,  which  is  another  metallic  Oil  per  Deliquium.  When  this  is  expofed  to  the 
Air  it  rarefies,  and  puffs  up  in  an  extraordinary  manner,  and  thus  in  fome  mea¬ 
fure  reprefents  a  kind  of  Fermentation.  Betwixt  the  fublim’d  Flowers,  now9 
and  this  Reftduum  there  is  a  great  deal  of  difference. 

USE. 

OAl- Ammoniac,  which  confiffs  of  a  Spirit  of  Sea-Salt  and  a  volatile  animal  Al- 
^  cali,  by  being  rubb’d  with  the  Iron  unites  part  of  its  Acid  with  its  metal¬ 
line  Body,  by  which  means  the  alcalious  part  belonging  to  that  acid  one,  is  fet 
at  liberty,  becomes  volatile,  and  flies-off:  But  at  the  fame  time  another  portion 
of  the  Sal-Ammoniac  retaining  its  own  proper  nature,  by  being  mix’d  with  the 
Iron  thus  corroded  by  the  Acid,  divides,  carries  up,  and  fublimes  a  particular 
part  of  the  Metal,  which  otherwife  is  fo  fix’d  in  the  Fire  ;  for  it  is  not  fo  eafy 
as  fome  Perfons  tell  us,  to  make  the  whole  Body  of  the  Iron  rife  by  the  help 
of  Sal-Ammoniac ,  but  it  feems  here  to  be  divided  into  one  part,  which  becomes 
more  volatile  and  afeends,  and  another  which  is  more  fix’d,  and  remains  at  the 

bottom : 
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"bottom :  This  at  lead  appears  to  me  to  be  the  cafe,  and  hence  I  think  I  fee  the 
feparability  of  Iron  into  different  parts.  From  this  Operation  then  we  learn  the 
fingular  volatility  of  Sal-Ammoniac ,  which,  now  it  is  divided,  is  capable  of  carry¬ 
ing  up  a  Metal  that  is  naturally  fo  fix’d  and  hard  to  fufe.  Hence  the  Philo- 
fophershave  call’d  it  the  Avis  Rapax ,  the  Aquila  alba ,  and  the  Key  that  un¬ 
locks  the  Bodies  of  Metals.  Thefe  Flowers  have  nearly  the  fame  Vertues  as  the 
Ens  Veneris  of  Mr.  Boyle  ;  for  they  are  a  wonderful  reiterative,  warming,  ape¬ 
rient  Medicine,  containing  the  opened  Body  of  the  metallic  Sulphur.  They* 
have  an  anodyne  quality,  likewife,  often  rifing  to  a  femi-narcotic  one.  Thefe 
Flowers  being  digefted  with  Alcohol  when  they  are  exceeding  dry,  give  out  a 
confiderable  quantity  of  a  metallico-fulphureous,  golden  Tindture.  The  Faces 
too  that  remain  at  the  bottom  with  Alcohol  yield  a  Tindture  of  the  fame  kind. 
Curious  Perfons  who  are  not  fparing  of  their  labour  take  this  Refiduum  of  the 
Iron  and  Sal-Ammoniac ,  expofe  it  to  the  Air,  and  thus  difiolve  it,  then  in- 
fpififate  and  coagulate  it  again,  and  fo  on,  till  at  laft  they  fo  furprizingly  and 
profoundly  ( evifcerant )  embowel  the  metalline  part,  that  they  never  repent  either 
of  their  trouble  or  charge.  Who  that  knows  any  thing  of  Chemiftry  is  not  ac¬ 
quainted  with  the  Precept  fo  often  inculcated,  diffolve  and  coagulate?  If  this 
work  now  is  fufficiently  repeated,  may  there  at  laft  be  a  true  Mercury  procur’d 
from  the  refolved  Metal?  For  my  own  part,  I  confefs,  I  have  tried  this,  but 
it  has  not  fucceeded.  It  is  certain,  however,  that  Experiments  upon  Metals 
with  Sal-Ammoniac  are  of  infinite  ufe. 

PROCESS  CLXX. 

A  Preparation  of  Iron  and  Sulphur „ 
APPARATUS. 

1.  'TAKE  of  Filings  of  Iron  and  Flowers  of  Sulphur,  of each  i  ounce,  mix 
-*■  them  and  rub  them  together  for  a  confiderable  time  in  a  glafs  Mortar,  the 
longer  the  better,  by  which  means  they  will  grow  hot  and  fend  forth  a  fetid 
Smell.  Boil  this  fine  Powder  in  Water  for  the  fpace  of  half  an  hour,  and  then 
pour  off  the  decodlion,  filter  it,  and  fet  it  by.  Upon  the  Refiduum  put  more 
Water,  and  treat  it  in  the  fame  manner,  and  fo  proceed  till  it  at  laft  comes  off 
without  any  Tafte.  Mix  all  thefe  Waters  together,  which  have  a  kind  of  inky 
Tafte,  and  infpiffate  them,  and  you  will  have  fomewhat  of  a  very  pure  Vitriol 
of  Iron. 

2.  Take  fuch  another  mixture  of  Iron,  but  8  ounces  in  quantity,  and  work 
it  with  Water  into  a  ftiff  Pafte.  Prefsthis  hard  down  into  an  earthen  Pot,  and  fet 
it  by,  and  in  a  fhort  time  it  will  fpontaneoully  grow  warm,  hot,  very  hot,  emit 
Fumes,  and  often  at  laft  take  fire.  When  this  agitation  is  over,  you  will  find 
the  Matter  altered,  and  converted  into  an  equable  Mafs.  Rub  this  very  well, 
and  then  boil  it  in  Water,  as  in  the  preceding  cafe,  and  you  will  hence  too 
have  an  exceeding  pure  Vitriol  of  Iron,  endued  with  beautiful  medicinal  Ver¬ 
tues. 

3.  Into  Sulphur,  in  fufion  in  the  Fire,  dip  the  end  of  an  Iron  Rod  for  fome 
time,  and  it  will  be  calcin’d  and  brittle.  Or  if  upon  the  lame  melted  Sulphur 
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you  fprinkle  fome  Filings  of  Iron,  you  will  have  a  Calx  of  Iron,  which  being, 
treated  as  before,  will  yield  nearly  the  fame  Matter. 

4.  And  laftly,  if  to  Iron  perfectly  ignited  you  apply  a  roll  of  crude  Sulphur, 
it  will  foon  make  the  calcin’d  Metal  run  down  in  drops,  which  being  pounded, 
produce  the  fame  kind  of  Calx . 

USE. 

IN  thefe  four  Experiments  the  very  acid  Oil  of  Vitriol  which  conftitutes  one 
part  of  Sulphur,  being  by  rubbing  in  the  two  firft  cafes,  and  fufion  in  the 
two  laft,  applied  to  the  Iron  in  a  greatly  increas’d  furface,  begins  to  a6t  exattly 
in  the  fame  manner  as  was  explain’d  Procefs  162,  leaves  the  other  oily  part  of  the 
Sulphur,  and  unites  with  the  Metal.  And  as  this  acftion  always  produces  a  great 
degree  of  Heat,  it  is  no  wonder  at  all  that  the  oily  part,  which  is  eafily  inflam¬ 
mable,  fhou’d  at  laft  take  Fire,  that  is  to  fay,  when  thefe  Subftances  are  mix’d 
together  in  a  conflderable  quantity,  and  then  are  thoroughly  rubb’d  and  work’d 
together,  and  hard  prefs’d  down.  Mem.  de  V Ac.  Roy .  des  Sc.  Vol.  II.  p.  52. 
As  foon  as  ever,  therefore,  in  any  of  thefe  four  ways  the  Acid  of  che  Sulphur 
has  corroded  the  Metal,  there  is  immediately  produced  the  Matter  of  a  Vitriol 
of  Iron,  and  that  an' exceeding  pure  one  too,  as  the  Flowers  of  Sulphur  are 
quite  free  from  any  metalline  Taint.  By  this  means  then  may  be  made  true  ar¬ 
tificial  chalybeate  Waters.  Thefe  Powders  the  Chemifts  have  call’d  (Saffrons) 
Croci ,  on  account  of  their  Colour,  and  Croci  Aperientes ,  becaufe  there  is  in  them 
an  aperient,  vitriolic  Vertue;  whereas  other  Powders  prepar’d  with  an  Acid 
and  Fire  are  call’d  aftringent  ones.  Thus  then,  Gentlemen,  in  the  Procejfes 
from  162  to  1 7 1,  I  have  laid  before  you  the  principal  methods  by  which  this 
Metal  may  be  chang’d  in  fuch  a  manner,  as  to  produce  fomething  new  under 
various  forms,  and  fometimes  fuch  Bodies  as  by  means  of  the  Fire,  and  other 
helps,  may  be  made  to  give  back  again  the  very  fame  Metal.  As  in  various 
Metals,  however,  there  occur  particular  Phenomena,  hence  they  all  require  a 
peculiar  management. 

PROCESS  CLXXL 

A  Calx  of  Lead  with  the  Vapour  of  Vinegar. 
APPARATUS. 

YOU  fee  I  have  here  a  large  Cucurbit,  cut  off  in  fuch  a  manner  as  to  have 
a  very  wide  Mouth,  which  is  fitted  to  this  large  Head.  Within  this  I  dif- 
pofe  fome  thin  plates  of  Lead,  fetting  them  pretty  upright  all  round  the  circular 
Channel,  fo  that  they  mayn’t  fall  down.  I  then  pour  fome  Vinegar  into  the 
Cucurbit,  place  it  in  a  Sand  Furnace,  fit  on  the  Alembic  with  the  leaden  Plates, 
apply  a  Receiver,  and  with  a  gentle  Fire  diftill  for  the  fpace  of  twelve  hours, 
and  then  defifting  leave  the  whole  tor* cool  for  twelve  hours  more.  Let  the 
Plates  be  then  gently  dried,  and  they  will  grow  white,  and  be  cover’d  with  a 
white  Powder  which  being  gently  brufh’d  off  with  a  Hare’s  Foot,  goes  by  the 
name  of  Cerufs,  or  White-lead.  And  if  you  repeat  this  Operation  a  fufficient 

number 
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number  of  times,  the  whole  Body  of  the  Lead  will  at  laft  be  converted  into 
this  white  Powder,  which  is  perfectly  infipid,  and  inodorous.  The  Vapour  of 
the  Vinegar  which  rifes  during  this  Operation,  condenfes  into  a  Liquor,  which  is 
whitifh,  turbid,  fweet,  nauieous,  and  Styptic,  and  is  call’d  Vinegar  of  Lead, 
or  a  Solution  of  Lead. 

USE. 

HENCE  then  we  learn,  that  Lead  is  very  eafily  corroded  by  this  gentle 
Acid,  and  from  a  malleable  date  is  foon  converted  into  a  loofe  Powder, 
or  brittle  Scales.  The  Liquor  too  that  rifes  during  the  Operation  is  pregnant 
with  the  diffolved  Metal,  and  is  a  real  folution  of  Lead,  yielding  a  true  Salt  of 
it  by  infpiffation.  When  Lead  therefore  is  expos’d  to  an  Air,  that,is  full  of  Acids, 
this  operation  is  continually  going  on  of  itfelf,  and  hence  leaden  Bodies  in 
thefe  circumftances  are  by  degrees  converted  into  a  white  Calx,  and  fo  gradual¬ 
ly  wafte  away,  and  that  fo  much  the  fooner  as  the  Air  is  more  replete  with  an 
Acid.  If  Iron  or  Copper  are  treated  in  the  fame  manner,  they  likewife  will  be 
refolved  on  their  furfaces,  the  firft  into  a  Ferrugo  or  red Calx,  the  other  into  an 
JErugo  or  green  one,  whilft  the  Liquor  that  diftills  from  the  Iron  is  of  a  Gold- 
colour,  that  from  the  Copper  green.  The  Cerufs,  now,  thus  produced  is  com- 
pofed  of  the  acid  Liquor  of  the  Vinegar,  and  the  diffolved  fubftance  of  the  Lead  ; 
but  the  Acid  lies  conceal’d  there,  as  we  faw  before  in  Iron.  This  Cerufs  by  be¬ 
ing  fprinkled  upon  them  is  of  Service  in  gleeting,  watery  Ulcers,  and  diforders 
of  the  Skin.  If,  when  it  is  reduced  to  a  fine  Powder,  it  is  received  in  with  the 
Breath  in  infpiration,  and  carried  down  into  the  Lungs,  it  caufes  terrible  Afth- 
ma’s,  that  are  almoft  incurable,  and  generally  at  laft  prove  fatal.  If  it  is  taken 
in  at  the  Mouth,  and  fwallowed  with  the  Spittle,  it  produces  the  worft  kinds  of 
Diforders  in  the  Vifcera,  Languors,  Weaknefs,  Pains,  with  intolerable  Op- 
prefiions,  and  in  the  end  Death  itfelf.  Sad  instances  of  the  very  pernicious 
effects  of  this  Metal  one  fees  daily  amongft  thofe  Perfons  who  work  Lead  in 
any  form,  but  particularly  amongft  the  Workers  in  White-lead.  Let  us  beware 
therefore  of  this  Poifon,  which  having  neither  Smell  nor  Tafte,  is  fcarcely  ta¬ 
ken  notice  of  till  it  difcovers  itfelf  by  fatal  Inconveniencies.  From  this  Opera¬ 
tion,  now,  we  learn  how  eafily  Lead  will  lofe  its  metalline  Nature,  and  be  con¬ 
verted  into  a  Calx:  The  fame  thing  too  appears  in  abundant  different  ways: 
Thus,  if  you  melt  Lead  with  a  gentle  Fire  in  an  earthen  Veffel  that  is  not  glaz’d, 
it  looks  at  firft  like  pure  Mercury,  but  prefendy  the  Surface  grows  dull  and 
has  a  pellicle  form’d  upon  it,  which  being  carefully  taken  off  with  an  iron  La¬ 
dle,  is  a  kind  of  a  Calx.  The  Surface  then  regains  its  Brightnefs,  but  there 
foon  appears  fuch  another  Pellicle,  and  fo  on  ’till  at  laft  the  whole  Body  of  the 
Lead  will  be  converted  into  fuch  a  Scum,  which  has  likewife  a  poifonous  quali¬ 
fy.  If  this  Calx ,  or  the  former  Cerus’s,  is  calcin’d  for  a  good  while,  and  kept 
ftirring  upon  the  Fire,  it  is  at  length  found  to  be  increafed  in  its  weight,  and  ac¬ 
quires  a  bright  fcarlet  Colour,  and  is  then  called  Minium ,  or  Red-lead  :  This 
likewife  is  obferv’d  in  the  leaden  ore  upon  a  long  calcination.  In  feparating  Sil¬ 
ver  from  the  Ore  there  is  form’d  a  Scum,  which  confifts  chiefly  of  Lead,  and 
when  it  is  of  a  yellowifh  red  Colour  is  call’d  Litharge  of  Gold,  when  paler. 
Litharge  of  Silver,  which  are  nearly  the  fame  both  in  Matter  and  Vertue.  The 
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foflil  Plumbage  too  don’t  differ  a  great  deal  from  all  thefe,  as  it  is  a  pretty  na¬ 
tural  leaden  Ore.  Lead  therefore,  though  it  exifts  under  thefe  various  colours, 
weights,  and  forms,  ftill  continues  to  be  truly  the  fame  Lead,  is  diffolv’d  by  the 
very  fame  Menftruums ,  and  what  it  yields  is  the  fame ;  nor  does  it  much  figni- 
fy  whether  you  corrode  Cerufs,  Litharge,  Minium ,  or  Plumbage,  with  Vinegar,, 
for  you  hence  have  always  the  fame  Salt  of  Lead.  Thefe  have  all  too  the  fame 
power  of  drying,  and  the  fame  poifonous  quality  is  always  found  to  continue  in 
them.  Minium  acquires  a  confiderable  weight  from  the  Fire.  Is  this  from  the  Acid 
of  thecombuftible  Matter  attratted  into  the  Lead,  or  from  an  addition  of  the 
fubftance  of  the  Fireitfelf?  See  Boyle,  Of  the  Ponder  ability  of  Flams, 

PROCESS  CLXXII. 

Vinegar  of  Lead. 

APPARATUS . 

i.  TV  OIL  Cerufs  for  the  fpace  of  four  hours,  with  20  times  as  much  ftrong 

&  diftill’d  Vinegar,  in  a  tall  Bolthead  plac’d  in  our  wooden  Furnace, 
often  lhaking  the  Glafs.  Let  the  whole  cool,  pour  off  the  pure  Liquor,  filter 
it,  upon  the  Refiduum  pour  frefh  Vinegar,  and  proceed  as  before,  and  repeat 
this  till  almoft  all  the  Cerufs  is  diffolv’d  into  a  limpid  form.  All  thefe  Vinegars 
then  being  mix’d  together,  are  found  to  have  loft  their  Acidity,,  and  to  be  fweer, 
naufeous,  and  ftyptic  :  Thefe  are  call’d  Vinegars  of  Lead,.,  and  Lac  Virginals , 
becaufe  the  Ladies  make  ufe  of  them  to  takeaway  any  red  Spots,  Puftules,  or 
little  Ulcers  in  the  Face.  If  thefe  Vinegars,  when  they  are  filter’d  till  they  are 
very  pure,  are  diftill’d  in  clean  Vefiels  till  only  one  quarter  remains,  there 
comes  off  a  naufeous  Water,  which  has  a  difagreeable  and  very  particular  Smell, 
but  is  not  acid,  all  the  acidity  of  the  Vinegar  being  retain’d  in  the  diffolv’d 
Cerufs.  Let  the  Refiduum  be  kept  under  the  Title  mentioned,,  and  be  look’d 
upon  as  having  the  fame  Vertues  with  Vinegar  of  Litharge. 

2.  If  inftead  of  Cerufs,  you  take  Litharge  of  Gold  or  Silver,  Minium ,  or 
Plumbage,  and  reduce  them  to  Powder,  and  then  boil  them  with  Vinegar  in 
the  manner  defcrib’d,  you  will  procure  from  all  of  them  a  Vinegar  of  Lead, 
that  cannot  be  diftinguifh’d  from  one  another.  There  is  one  thing  indeed  par?, 
ticular  in  it,  and  that  is,  that  when  it  is  cold,  it  is  filtered  with  more  difficulty, 
the  Paper  being,  clos’d  up  as  it  were,  though  it  pafies  through  eafy  enough 
when  it  is  hot. 

3.  If  upon  this  infpifiated  Liquor  of  diffolved  Lead  you  pour  frefh  diftill’d 
Vinegar,  and  boil  them  till  they  are  reduced  nearly  to  the  confidence  of  Honey, 
the  Vinegar  that  is  drawn  off  is  found  to  have  loft  a  great  deal  of  its  acid  qua¬ 
lity,  the  Acidity  being  retain’d  in  the  metalline  Liquor  that  is  left  behind,  which 
is  oily,  pinguious,  of  a  fweet  Tafte,  like  Sugar,  and  is  call’d  Oil  of  Lead, 
confifting  of  the  Metal  and  Vinegar.  And  the  oftner  this  affufion  of  frefh 
Vinegar  and  infpifiation  is  repeated,  the  more  pinguious  does  the  Liquor  grow 
m  proportion,  and  is  afterwards  dried  with  more  difficulty. 


US  E.. 
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HERE  then  we  have  a  new  method  of  calcining,  difTolving,  and  reducing 
to  a  liquid  form  a  very  heavy  metal.  And  by  this  union  of  it  with  the 
Vinegar,  we  fee  there  is  produced  a  new  Smell  and  Tafte,  the  acid  part  of  the 
Vinegar  being  attra&ed  and  feparated  by  the  Metal  till  it  is  impregnated  and 
faturated.  If  Bodies  are  immers’d  in  this  Vinegar  of  Lead  till  they  are  well 
penetrated  with  it,  and  are  then  dried,  they  are  fecured  from  Putrefa&ion,  and 
remain  incorruptible  for  a  great  length  of  time.  The  Humours  of  Animals  it 
coagulates  too,  and  fo  preferves  from  corruption.  If  it  is  diluted,  and  then 
ufed  as  a  Walh,  it  in  a  great  meafure  removes  Puftles,  Rednefs,  Eryfipelas’s* 
and  Phlegmons,  and  gives  the  Skin  a  beautiful  whitenefs,  but  at  the  fame  time 
often  proves  injurious  to  the  health,  at  laft  bringing  on  a  Confumption,  of  which 
there  have  been  melancholy  infiances.  But  when  the  condenfed  Oil  of  Vinegar 
of  Lead,  abovementioned,  is  mix’d  with  an  equal  quantity  of  Oil  of  Roles5 
it  makes  a  white  chemical  Balfam,  which  is  greatly  commended  by  the  Surgeons, 

PROCESS  CLXXIIL 

A  Salt  of  Lead  with  Vinegar . 
APPARATUS, .. 

r.  TAKE  fome  Vinegar  of  Lead,,  put  it  into  a  low  Cucurbit  with  a  very-' 
JL  wide  Mouth,  and  infpifiate  it  till  you  have  reduc’d  it  nearly  to  the  con- 
fiftence  of  an  Oil,  then  fet  it  by  in  a  cold  Hill  place,  and  there  will  be  form’d 
at  the  bottom  a  white  Mafs  inclining  to  grey,  confifiing  of  fine  Spicula ,  Hand¬ 
ing  upright.  Pour  off  all  the  liquid  part,  and  gently  dry  the  remainder,  and 
it  will  have  a  Sweetnefs  like  that  of  Sugar,  and  is  call’d  Sugar  of  Lead. 

2.  Let  this  common  Sugar  of  the  Shops  be  diffolv’d  in  very  firong  diftill’d 
Vinegar,  and  let  the  folution  by  Handing  quiet  be  depurated  from  its  Faces* 
and  then  be  infpiflated  to  the  thicknefs  of  an  Oil,  and  fet  in  a  cold  place,  and 
it  will  fhoot  at  the  bottom  into  thick  folid  CryHals,  exactly  refembiing.  thofc 
of  vegetable  Sugar,  and  having  a  faccharine  Tafie. 

3.  If  thefe  CryHals  again  are  diflblved  in  frelh  Vinegar,  and  depurated  and 
infpiffated  to  the  confifience  of  an  Oil,  as  before,  you  have  a  Liquor  that  is  not 
eafily  dried  with  a  fmall  Fire,  fo  as  to  become  hard,  but  is  fomewhat  of  a  more 
fix’d  nature,  and  with  a  gentle  Heat  melts  like  Wax.  And  the  oftner  it  is  thua 
impregnated  with  frelh  Vinegar,  and  dried,  the  more  fix’d  does  the  Matter  be¬ 
come  in  a  fmall  Heat,  nor  fumes,  but  eafily  melts.  And  if  this  is  then  expos’d 
to  a  moderate  Fire  a  confiderable  time,  and  whilH  it  continues  fluid  is  poured 
into  another  cold  Veflel,  it  furprizingly  coagulates,  even  whilH  it  is  pouring 
through  the  Air,  and  becomes  form’d  into  fine  Threads,  juH  like  thofe  of  a 
Spider’s  Web,  which  look  exactly  like  Silver,  and  make  a  pretty  appear¬ 
ance.  This  a  Jefuit  formerly  publiihed  as  a  Secret,  under  a  parcel  of  hard 
Words,  form’d  by  a  tranfpofition  of  their  Letters,  Phil  Tranf.  Abr,  Vol, 
III.  p.  325. 
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4.  As  foon  as  ever  the  Body  thus  coagulated  into  Threads  is  expofed  to  a 
fomewhat  greater  degree  of  Heat,  it  will  melt  again,  and  may  be  pour’d  out 
as  before.  And  if  it  is  thus  carefully  and  patiently  melted  and  infpiflated 
a  pretty  many  times,  the  Faces  being  every  time  thrown  away,  and  the  Mat¬ 
ter  is  then  foften’d  for  a  good  while  with  a  gentle  Fire  till  it  becomes  one 
concreted  Mafs,  it  will  eafily  from  its  look  pafs  upon  People  that  are  not  aware 
of  it  for  true  Silver.  Here  Ifaacus  Hollandus  deferves  to  be  confulted  concern¬ 
ing  the  Stone  prepar’d  from  Lead.  This  Procefs  may  at  pleafure  be  protra&ed 
by  thofe  Perfons,  who  are  pleas’d  with  fuch  appearances  of  Bodies  as  are  not 
common. 

USE . 

THIS  Preparation  is  call’d  a  Sugar,  Salt,  Mageftery,  and  Vitriol  of  Lead, 
and  teaches  us  how  Lead  may  be  fo  combin’d  with  a  fermented  vegetable 
Acid  as  to  form  a  Body  that  is  diffoluble  in  Water.  It  is  aftringent,  and  ftyp- 
tic,  and  coagulates  the  Blood  pretty  readily.  If  it  is  diffolv’d  in  Water  it 
makes  a  Vinegar  of  Litharge,  which  does  fervice  externally  in  Inflammations. 
Internally  it  is  commended  in  Spitting  of  Blood,  Haemorrhages,  Pifling  of  Blood, 
Gonorrhoea’s,  the  Whites,  and  fuch  kind  of  Diforders,  as  alfo  to  allay  and  fof- 
ten  any  fharpnefs  in  the  Blood.  But  for  my  own  part  I  confefs  I  never  dared 
to  make  Trial  of  it,  as  I  have  feen  no  very  happy  fuccefs  from  its  ufe  by 
•other  Perfons,  and  as  I  know  that  there  is  fcarcely  a  more  deceitful  or  deadly 
Poifon,  than  there  is  in  this  Lead,  which  will  immediately  return  to  Cerufs, 
as  foon  as  ever  it  meets  with  any  thing  that  will  abforb  its  Acid.  Hence 
you  introduce  a  Poifon  into  the  Body,  which  can  fcarcely  be  afterwards  ex¬ 
tirpated.  If  Salt  of  Lead  is  gradually  diltill’d  in  a  Retort,  and  at  laft  urg’d 
with  the  ftrongeft  degree  of  Fire,  there  comes  off  a  pinguious  inflammable  Spi¬ 
rit,  perfectly  of  another  nature  than  the  Vinegar  was  which  was  made  ufe  of,  and 
at  the  bottom  there  remains  a  kind  of  Glafs,  which  being  expofed  to  an  intenfe 
Fire  infmuates  itfelf  through  almolt  all  kinds  of  Vefiels,  and  caufing  all  other 
Bodies  but  Gold  and  Silver  to  vitrify,  carries  them  along  with  it. 

PROCESS  CLXXIV. 

A  Salt  of  Lead  with  Spirit  of  Nitre . 

APPARATUS.. 

i.TTPON  1  ounce  of  Shot,  Cerufs,  Litharge,  or  Minium ,  in  a  tall  Bolt- 
^  head,  pour  of  Spirit  of  Nitre  or  Aqua  Fortis  diluted  with  io  times  as 
much  Wateri  5  ounces,  upon  which  there  will  be  excited  a  violent  Ebullition  with 
a  white  Froth.  When  the  Effervefcence  is  over,  place  the  Vefiel  in  our  wood¬ 
en  Furnace,  and  let  the  Liquor  boil  for  five  or  fix  hours,  and  then  (land  quiet 
and  grow  cold.  Pour  off  the  pure  Liquor  at  top,  filter  it,  and  diftill  it  in  a  Cu¬ 
curbit  to  the  appearance  of  a  Pellicle,  and  there  will  come  off  a  Water  that 
is  naufeous,  but  not  acid.  Let  the  Remainder  be  fet  by  in  a  cold  place,  and  it 
will  Uhoot  into  folid  white  Cryftals,  that  are  very  heavy,  will  not  diffolve  in  the 
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Air,  but  are  pretty  durable,  and  are  of  a  fweetTafte,but  at  the  fame  time  rougher 
than  thofe  prepared  by  the  preceding  Procefs.  The  Liquor  too,  after  the  So¬ 
lution,  Diftillation,  and  Cryftallization,  has  a  faccharine  fweetnefs  like  that  of 
the  Salt. 

2.  If  upon  the  Salt  thus  prepared,  you  pour  frefli  Aqua  Forth,  diffolve  it,  and 
infpiffate  the  Solution,  you  may  thus  too  obtain  an  Oil  of  Lead,  which  is  not 
dried  without  a  pretty  deal  of  difficulty,  but  gradually  grows  fix’d,  fo  as  to 
melt  like  Wax  with  a  gentle  Fire. 

3.  It  this  Salt  is  thrown  dry  upon  a  live  Coal,  it  will  not  take  Fire,  but 
crackle  mod  violently,  and  being  impatient  of  the  Fire  flies  about  to  the  great 
danger  of  the  By-ftanders.  If  it  is  reduced  to  Powder,  it  may  be  melted  with 
a  ftrong  Fire. 


USE. 


TT  ERE  then  we  have  a  new  method  of  generating  a  metalline  Salt  and  its  Oil  5 
of  producing  a  fweet  Tafte  from  a  very  acid  and  an  infipid  one ;  and  .of 
procuring  Glafs  from  Metal :  And  here  we  fee,  that  Spirit  of  Nitre  does  not  pro¬ 
duce  an  inflammable  Salt  with  every  Metal,  as  it  does  with  Silver.  This  Salt 
has  the  fame  Vertues  as  the  preceding,  but  is  more  corrofive  and  aftringent. 

PROCESS  CLXXV. 

Salt  of  Lead  managed  with  Alcalts . 


APPARATUS. 

UPON  2  ounces  of  the  Cryftalline  Salt  of  Lead  of  Procefs  1 73,  174,  very 
carefully  dried,  and  finely  powdered,  pour  4  ounces  of  Oil  of  Tartar 
pr  Deliquiutn,  and  fet  them  a  digefting,  the  longer  the  better.  When  they  have 
flood  a  proper  time,  add  1  ounce  of  Sal-Ammoniac ,  mix  ’em  well  together, 
and  commit  them  to  digeftion  again  in  a  clofe  Veflfel.  The  faline  Liquor  that 
rifes  wliilft  they  are  thus  digefting,  pour  on  again,  and  digeft  as  before,  and 
when  you  have  repeated  this  three  or  four  times,  dry  the  Matter  perfectly  with' 
a  gentle  Fire,  expofe  it  to  a  moift  Air  that  it  may  bediflolved,  and  then  dry  it 
again,  and  diftill  it  in  a  glafs  coated  Retort  with  fuccefiive  degrees  of  Heat, 
till  you  come  to  the  greateft  that  it  is  poffible  to  excite  with  Sand,  applying, 
at  the  fame  time  a  large  Receiver  that  has  fome  clean  Water  in  it.  By  this  means 
then  there  will  come  off  a  threefold  Matter,  which  you  will  be  fomewhat  fur- 
priz’d  at,  and  there  will  remain  a  very  Angular  Body  at  the  bottom  of  the  Re¬ 
tort,  that  is  wonderfully  altered. 

USE. 

THEl-R  E  are  a  great  many  very  curious  things  learn’d  by  this  Experiment, 
which,  if  you’ll  give  yourfelves  the  trouble  to  try  it,  you’ll  obferve  with 
pleafure  :  For  the  Metal  being  fo  fucceffively  open’d  and  refolv’d  by  the  op- 
pofite  Salts,  and  then  dried  and  diffolved  in  the  Air,  is  greatly  chang’d,  at- 
%  tenuated,. 
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tenuated,  and  Separated  from  every  thing  that  is  not  a  metalline  Mercury,  f© 
that  it  may  by  this  means  give  us  the  true  metallic  mercurial  part  freed  from  all 
the  reft,  if  this,  by  a  diligent  application  to  the  Art,  can  be  at  laft  attained  tou 

PROCESS  CLXXVI. 

A  Calx  of  Vitriol  of  Lead. 

APPARATUS. 

TAKE  the  Vitriol  of  Lead  of  Procefs  173,  174,  dry  it  very  well  with  a 
gentle  Fire,  and  reduce  it  to  a  very  fine  Powder.  Put  this  Powder  into 
a  glaz’d  Plate,  fet  it  upon  the  Fire,  and  keep  itftirring  with  a  Tabacco-pipe 
till  in  a  ftrong  Heat  it  will  emit  no  more  Fumes.  By  this  means  you  will  have 
a  fine  and  almoft  infipid  Powder,  which  is  another  Calx  of  Lead  made  by  the 
afiiftance  of  a  Liquid. 


USE. 

AL  L  the  Acid  that  was  united  with  the  Lead  whilft  it  was  in  the  form  of 
Vitriol,  is  here  feparated  from  it  by  the  force  of  the  Fire,  except  that 
part  which  intimately  adhered  to  it  and  did  not  appear  externally,  which  is  by 
£his  means  ftill  much  more  clofely  combined  with  it. 

PROCESS  CLXXVII. 

A  Balfam  of  Lead  with  exprefsd  'Vegetable  Oils . 

APPARATUS. 

t.  TF  you  put  granulated  Lead,  any  of  its  Calx's ,  Cerufs,  Litharge,  or 
A  Minium ,  into  a  glaz’d  Pipkin,  and  add  to  it  twice  its  weight  of  any 
exprefs’d  Oil,  and  gradually  expofe  it  to  an  increafing  Fleat,  the  Lead  will 
begin  to  be  melted  before  the  Oil  boils.  And  if  you  then  continue  to  raife  your 
Fire  by  degrees  till  you  bring  the  Oil  to  boil,  the  Body  of  the  Lead,  or  Calx, 
will  dilappear,  and  will  be  l'o  accurately  mix’d  with  the  Oil  as  to  make  a 
true  Balfam,  which  by  farther  boiling  may  be  reduced  tp  a  Body  that  will  be 
very  thick,  and  of  fome  confidence  in  the  cold,  and  appear  of  a  femi-metalline 
nature,  but  will  melt  again,  and  grow  ductile  with  Heat. 

2.  If  inftead  of  Lead,  or  its  Calx,  you  take  that  Calx  that  is  prepared  by 
Procefs  1 76,  or  even  Salt  of  Lead,  fo  that  ic  is  but  well  dried,  by  mixing  an 
exprefs’d  Oil  with  it,  and  treating  it  in  the  manner  defcrib’d,  you  will  have 
juft  fuch  another  Balfam  of  Lead,  confiding  of  true  Metal  and  Oil. 

USE. 

TTENCE  then  we  fee,  that  a  true  Metal,  and  that  a  very  heavy  one  too, 
may,  by  the  afiiftance  of  Fire,  be  difiolved  by  a  vegetable  Sulphur,  and  be 

fo 


PraBice  of  the  ART.  321 

fo  mix’d  with  it,  and  difperfed  through  it,  as  to  lie  quite  concealed.  How  often 
therefore  may  we  be  at  a  lofs  about  the  admixture  of  Metals  with  other  Bodies? 
How  wonderfully  may  they  lie  hid  from  our  Obfervation  ?  How  frequently 
therefore  may  they  be  extracted  from  Bodies  in  which  one  wou’d  not  have  fuf- 
pefted  they  were  contained,  and  then  be  falfly  fuppofed  to  be  produced  by 
tranfmutation  ?  Let  us  hence  be  caution’d  to  be  aware  of  the  wiles  of  the  So- 
phifts.  Plaifters  made  with  thefe  Balfams  ftrengthen  and  cherifh  the  Parts, 
prove  difcutient,  and  by  their  abforbent  quality  draw  out  and  obtund  fharp 
Humours.  But  they  are  particularly  of  fervice  when  we  want  to  make  Vefiels 
capable  of  holding  Water  :  For  if  Minium  is  boil’d  in  Oil  to  a  proper  thick- 
nefs,  and  is  then  well  rubb’d  upon  a  Stone  Wall,  made  nearly  red  hot,  fo  that 
it  may  penetrate  into  it  intimately,  it  will  prevent  any  Water’s  foaking  through 
it,  as  well  as  if  it  had  been  built  with  Cement.  We  ufe  it  likewife  to  fatten 
Faucets  into  their  Cafks,  by  which  means  they  are  prevented  from  leaking. 

PROCESS  CLXXVIII. 

A  Balfam  of  Lead  with  a  di fill'd  vegetable  Oil. 

APPARATUS. 

TAKE  the  Sugar  of  Lead  of  Procefs  173,  dry  it  very  gently,  and  then  upon 
the  Powder  thus  produced  pour  four  times  as  much  aetherial  Oil  of  Tur¬ 
pentine,  and  boil  ’em  for  fome  time  in  a  tall  Bolthead,  which  may  be  eafily 
done  by  fetting  it  in  Linfeed  Oil,  and  heating  that  juft  enough  to  make  the 
Oil  of  Turpentine  boil,  which  will  happen  a  good  deal  fooner  than  the  Lin¬ 
feed  Oil  will  boil,  itfelf.  By  this  gentle  ebullition,  then,  almoft  all  the  Sugar 
of  Lead  will  be  diftolved  in  the  Oil  of  Turpentine,  and  thus  you  will  have  a 
Balfam  of  Lead  with  a  diftill’d  Oil. 

USE. 

TPIIS  Balfam  is  fit  for  the  fame  ufes  as  that  of  die  preceding  Pro- 
cej's. 


PROCESS  CLXXIX. 

Glafs  of  Lead. 

APPARATUS. 

1.  *"^AKEof  Minium  2  parts,  ofvery  clean  Sand  ground  to  a  farinaceous  Pow- 
der  1  part,  rub  ’em  very  well  together  till  they  are  thoroughly  mix’d, 
put  the  Mixture  into  a  clean  Crucible,  melt  it,  and  when  it  has  been  in  fufion  for 
lbme  time,  if  upon  dipping  a  Tobacco-pipe  into  it,  the  melted  matter  adheres 
to  it,  and  appears  pellucid,  pour  it  out  upon  a  Marble,  and  you  will  have 
an  infipid,  inodorous,  yellow,  pellucid,  brittle  Body,  which  will  grow  hard  in 
the  Cold,  but  will  melt  again  with  Heat.  This  therefore  has  acquired  the  name 
Vol.  II.  T  t  of 
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of  Glafs  of  Lead.  This,  when  it  is  in  fufion  in  the  Fire,  runs  through  all  the 
Veffels  we  know  of  in  the  World,  as  Water  does  through  a  Sponge.  And 
the  fame,  when  it  is  melted,  converts  almoft  all  the  Bodies  we  are  acquainted 
with  into  Glafs,  and  then  carries  them  along  with  it  through  the  Pores  of  the 
containing  Veffels,  leaving  Gold  and  Silver,  however,  unaffe&ed.  That  the 
Minium  and  Sand  may  fooner  run  into  Glafs,  fome  Perfons  add  Nitre,  others 
Sea-Salt,  and  then  urge  them  till  the  Salt  is  melted. 

2.  If  Sugar  of  Lead  is  expos’d  in  a  Crucible  to  a  Fire  gradually  increas'd,  the 
Vinegar  being  diffipated,  it  will  flow  and  be  converted  into  a  yellow  Glafs,  and 
at  the  fame  time  there  will  appear  in  the  Metal  fome  furprizing  beautiful  Colours, 
like  thofe  of  the  Rainbow,  or  a  Peacock's  Tail. 

3.  If  Lead  is  melted,  and  kept  a  good  while  in  fufion  in  the  Fire,  it  will  pro¬ 
duce  a  Spume,  and  by  degrees  be  almoft  all  converted  into  it,  and  if  this  is 
then  melted  with  a  ftronger  Fire,  the  Lead  will  by  this  means  be  converted  in¬ 
to  Glafs,  without  the  addition  of  any  thing  elfe,  though  not  without  much  la¬ 
bour,  and  that  prudently  directed  ;  whence  at  laft  the  Art  is  eafy. 

4.  Take  of  Minium  4  parts,  of  Sand  1  part,  and  of  Sea-Salt  decrepitated, 
and  very  dry,  2  parts.  Mix  them  well  together,  the  more  intimately  the  bet¬ 
ter.  Put  the  Mixture  into  a  Crucible,  cover  it  very  clofe,  fufe  it  thoroughly,  and 
then  let  it  ftand  quiet.  By  this  means  then  the  Salt  will  be  melted  into  a  Mafs 
at  top,  and  at  the  bottom,  upon  breaking  the  Crucible,  you  will  find  a  Glafs 
that  muft  be  carefully  feparated  from  the  other  Parts,  and  preferved  for  metal- 
lurgic  ufes,  for  there  it  is  of  vaft  fervice. 

5.  If  thej$  Glaffes  are  mix’d  with  a  little  Charcoal,  and  then  melted,  a  true 
Lead  is  eafily  recover’d  from  them  again. 

US  E. 

THUS  then,  by  the  help  of  Fire,  difiipating  a  very  poifonous  metallic 
Vapour,  we  fee  this  Metal  chang'd  from  its  perfectly  malleable  nature,  in¬ 
to  a  very  brittle  Mafs  that  is  truly  glaffy,  nay  which,  by  an  admixture  of  a 
Calx  of  Sand,  or  Flints,  becomes  perfect  Glafs.  In  what  furprizing  forms, 
therefore,  may  Metals  lie  concealed  ?  And  how  eafily  may  they  often  be 
brought  back  again  to  their  natural  ftate  ?  When  a  certain  fulphureous  part 
is  feparated  from  them,  do  Metals  vitrify  in  the  Fire?  A  proper  reflexion  on 
the  preparation  of  Glafs  of  Antimony,  and  other  Experiments,  wou’d  perfuade 
one  to  think  fo.  And,  upon  this  Sulphur’s  being  reftor'd  again,  do  they  re¬ 
gain  their  metalline  form  ?  This  feems  confirm’d  by  many  Obfervations,  efpe- 
cially  in  the  management  of  Lead.  Mem.  de  l' Ac .  Roy.  des  Sc.  1709.  p.218. 
£s?r.  This  Glafs  of  Lead  is  that  fevere  probationer  of  Metals,  which  in  the 
Fire  deftroys  every  thing  but  Gold  and  Silver,  and  leaves  them  exceeding  pure 
without  any  diminution  of  their  weight.  Upon  this  principle  depends  the  whole 
docimaftic  Art,  which  is  of  fuch  vaft  fervice  in  human  Life.  And  let  this  fufflce 
for  beginners.  Upon  this  head,  if  your  curiofity  leads  any  farther,  confult 
Meff.  Boyle ,  Bohn ,  Homberg ,  and  Geoffry.  But  before  I  pafs  on  to  the  next 
Metal,  let  me  once  more  caution  you,  to  beware  of  the  Fumes,  Powder,  and 
indeed  every  part  of  Lead,  for  it  alwavs  o roves  one  of  the  worft  of  Poifons. 
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PROCESS  CLXXX. 

The  folution  of  pure  Silver  in  Spirit  of  Nitre ,  or  Aqua  Fortis. 

APPARATUS. 

i.  TTAKE  i  ounce  of  Silver  purified  by  being  coppell’d  according  to  Art 
JL  with  ten  times  its  weight  of  Lead,  \yhich  I  melt  in  a  very  clean  Crucible,  and 
when  it  is  in  fufion  pour  it  into  fome  cold  Water  contained  in  a  cylindrical 
Vefiel,  holding  it  about  8  inches  above  the  Water.  The  Silver,  then,  you  hear, 
enters  with  a  hiding  noife,  and  falls  to  the  bottom  in  little  Grains,  and  is  now 
call’d  granulated  Silver.  This  I  put  into  a  clean  Urinal.  I  then  take  2  ounces 
of  Aqua  Fortis ,  into  which  I  throw  a  grain  of  pure  Silver,  and  if  I  find  that  it  is  in 
a  Ihort  time  intirely  difiolv’d,  fo  that  the  Liquor  is  quite  limpid,  I  know  that 
th t  Aqua  Fortis  is  good;  but  if  it  will  not  dififolve,  or  only  renders  th zAqua 
Fortis  turbid,  it  is  a  fign  that  the  Aqua  Fortis  is  not  pure.  The  firft  fort  is  call’d 
by  the  Afiayers  proved  Aqua  Fortis.  2  Ounces  of  this  then  I  pour  upon  the  ounce 
of  granulated  Silver  in  the  Urinal,  upon  which  th t  Aqua  Fortis  prefently  begins  to 
be  put  in  motion,  boil,  fmoke,  and  hifs  about  the  furface  of  the  Silver,  and 
then  to  grow  hot,  be  agitated  more  violently,  emit  red  Fumes,  and  dififolve  the 
Silver  in  fuch  a  manner  that  it  intirely  difappears.  By  this  means  then  you  have 
a  pellucid,  colourlefs  Liquor,  of  a  very  acrid,  bitter,  and  moft  violent  caufiic 
tafte.  At  the  bottom  of  the  Vefiel,  however,  there  is  always  fomewhat  of  a  very 
black  Powder;  and  this  is  pure  Gold,  which  is  either  conllantly  mix’d  with  the 
Silver,  or  elfe  perhaps,  according  to  Monf.  Homberf  s  opinion,  is  ea lily  produced 
by  the  Lead  and  Fire,  and  being  not  difloluble  in  the  Aqua  Fortis ,  is  precipi¬ 
tated  fron  the  difiolved  Silver.  Pour  out  the  limpid  Liquor  into  a  very  clean 
Glafs,  and  you  have  a  folution  of  Silver. 

2.  If  inftead  of  Aqua  Fortis  you  make  ufe  of  Spirit  of  Nitre  the  Solution  will 
be  more  violent,  and  fooner  effected,  but  the  Phenomena  will  be  all  the  fame: 
For  Aqua  Fortis ,  and  Spirit  of  Nitre,  either  prepared  with  Bole,  or  Oil  of  Vi¬ 
triol,  feem  fcarcely  to  differ  from  one  another,  except  in  a  greater  or  lefs  degree 
of  the  very  fame  kind  of  Acidity.  But  here  let  me  obferve,  that  if  the  fmalleft: 
quantity  of  Fountain-Salt,  Sal-Gem ,  Sea-Salt,  Sal-Ammoniac,  or  any  of  their 
acid  Spirits,  happens  to  be  mix’d  with  the  Spirit  of  Nitre,  or  Aqua  Fortisy 
either  during  the  Diftillation  of  them,  or  afterwards,  then  they  will  not  be  capable 
of  diffolving  Silver. 

USE . 

IF  this  Solution  is  pellucid,  and  without  Colour,  it  is  a  proof  that  the  Silver 
was  pure;  but  if  it  has  a  greenifh  calf,  it  is  a  fign  it  had  fomewhat  of  Cop¬ 
per  in  it,  and  then  the  Solution  is  not  fit  for  the  following  Procejfes.  Here  then 
we  fee,  that  the  Silver,  by  being  united  with  the  Acid  part  of  the  Nitre  keeps 
fufpended  in  the  watery  part  of  it.  If  a  drop  of  this  Liquor  is  applied  to  any 
foft,  warm  part  of  the  human  Body,  it  burns  and  confumes  it  in  an  inftant; 
and  hence  it  at  once  eats  down  the  hard  callous  Lips  of  Ulcers,  feparates  femi- 

T  t  2  putrid 


324  Elements  ^/Chemistry,  Part  III. 

putrid  parts,  and  immediately  extirpates  Marks,  Scars,  Warts,  and  final! 
Cancers.  It  may  be  diluted  with  pure  Water,  without  growing  turbid,  or 
caufing  a  Precipitation  •,  but  if  there  is  the  leaft  admixture  of  Salt  in  the  Water, 
itlofes°its  clearnefs.  This  diluted  Solution  is  one  of  the  greateft  Detergents',  but 
wherever  it  touches  the  Skin,  it  makes  a  black  fpot  that  cannot  be  removed  till 
the  Epidermis  itfelf  is  feparated.  How  wonderfully  therefore  may  pure  heavy 
Silver  lie  conceal’d  from  the  Eye  in  light  limpid  Water?  Its  Tafle,  however, 
which  is  exceeding  bitter,  will  difcover  it. 

PROCESS  CLXXXI. 

Vitriol  of  Silver . 

A  P  PARATUS: 

i.TF  into  the  Solution  of  the  preceding  Procefs,  you  throw  a  grain  of  pure 
X  Silver  at  a  time,  till  the  laft  grain  will  not  be  diffolved,  then  if  this  fa- 
turated  Solution  is  fet  by  in  a  cold  place,  there  will  foon  begin  to  appear  very 
thin,  white,  fmooth,  little  Lamella ,  applied  to,  and  lying  upon  one  another,, 
and  being  made  up  of  triangular  Spicula ,  as  it  were,  exceedingly  like  thofe  of 
Nitre.  When  thefe  are  formed,  pour  off  the  remaining  Liquor,  and  you  will 
have  Cryftals,  Salts,  or  Vitriols  of  Silver,  which  can  fcarcely  be  dried,  and 
which  on  account  of  their  exceeding  Acrimony,  are  quite  intractable. 

2.  And  if  the  former  Solution,  not  faturated  with  any  more  Silver,  is  a  lit¬ 
tle  infpiffated,  fo  as  to  lofe,  for  inftance,  about  -j-^th  part  of  it,  and  is  then  fet 
quiet  in  the  cold,  the  Silver  will  become  concreted  at  the  bottom  of  the  Veffel 
into  a  white  folid  Cryftal,  'mother  refpects  the  fame  as  the  preceding,  but  more 
acrid,  inafmuch  as  it  is  impregnated  with  a  greater  quantity  of  Acid.  This 
therefore  is  a  much  more  violent  Cauftic. 

US  E. 

•  •  / 

HENCE  then  we  learn  the  mutual  attraction  there  is  betwixt  Silver  and 
this  particular  Acid,  whereas  it  refills  alraoft  all  others,  growing  black, 
indeed,  when  it  is  expofed  to  them,  but  not  diflblving.  This  Vitriol  of  Silver 
is  the  molt  ready  Cauftic,  producing  a  black  fpot  on  the  Skin  if  it  does  but. 
lightly  touch  it,  which  will  not  be  remov’d  till  the  Cuticle  peels  off. 

PROCESS  CLXXXI  I. 

Hhe  Lunar  Cauftic ,  or  Lapis  Infernalis,. 
APPA.RA.ru  S. 

i.^Tp  AKE  a  piece  of  Potter’s  Clay  that  is  well  work’d,  ftiff,  and  not  very 
*  moift,  form  it  into  a  cubical  figure,  and  fet  it  on  a  Table,  and  with  "a 
conical  Iron  pierce  it  perpendicularly  in  feveral  places  from  the  upper  furface 
almoft  quite  through,  taking  care  that  the  Holes  are  fmooth  within,  that  the 
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Matter  which  is  pour’d  in  may  not  be  rough.  When  you  have  thus  made  as 
many  Holes  as  you  have  occafion  for,  prefs  the  tops  of  them  with  your  Fin¬ 
ger  in  fuch  a  manner  as  to  form  a  fpherical  Cavity  round  e^ch  of  them,  that 
you  may  the  more  eafily  pour  in  the  melted  Matter. 

2.  This  being  done,  take  the  bottom  of  a  glafs  Urinal,  cutout,  lay  upon  it 
the  firft  Cryftals  of  the  preceding  Procefs ,  and  fet  it  upon  a  live  Coal,  by  which 
means  the  Cryftals  will  fend  forth  a  noxious  Fume.  When  they  are  melted, 
and  do  not  fume  any  longer,  pour  them  out  cautioufly  into  the  conical  Cavities 
made  in  the  clay  Cube,  which  the  melted  Matter  will  enter  with  a  hiding  Noife. 
If  any  of  it  happens  to  harden  in  the  Glafs,  fet  it  on  the  Fire  again,  andfo- 
proceed  till  you  have  poured  all  your  Silver  into  thefe  moulds. 

3.  As  foon  as  ever  the  Matter  has  acquired  a  folid  Confidence,  break  the 
Clay,  take  out  the  filver  Cones,  lay  them  on  a  dry  hot  Paper,  and  on  thac 
dry  them  thoroughly.  As  foon  as  you  obferve  this  is  the  cafe,  wipe  thefurface 
of  them  with  a  dry,  hot,  Hare’s  Foot,  and  then  put  them  immediately  into  a 
dry  Vial,  which  ftop  as  clofe  as  poflible.  Thus  then  you  have  the  Lapis  In - 
fernalis ,  which  is  of  excellent  fervice  in  Surgery,  and  may  be  kept  good  for  ma¬ 
ny  years. 

USE. 

THE  Acid  of  the  Nitre,  whild  it  is  over  the  Fire,  has  its  Water  feparated- 
from  it  in  form  of  Vapour  ;  and  that  part  of  the  Acid  too  is  carried  off, 
which  is  more  than  what  the  Silver  in  the  Cryftals  is  capable  of  retaining. 
The  Silver,  however,  holds  faft  a  certain  portion  of  the  Acid  in  fuch  a  manner 
that  it  will  not  fume,  but  remains  fix’d  with  the  Metal,  even  when  it  is  in  Fti- 
fion.  This  Acid  being  retain’d  with  the  Body  of  the  pure  Silver,  conftitutes 
a  folid  Body,  and  is,  perhaps,  the  pureft  and  ftrongeft  Acid  that  can  be  any 
ways  prepared.  When  the  Acid  thus  adhering  to  the  Silver  in  a  folid  form,  is 
expofed  to  the  Air,  from  its  impatience  of  drynefs,  it  attracts  the  Moifture  out 
of  the  Air,  and  fo  diffolves.  This  Lapis  Infernalis ,  too,  may  be  intirely  dif- 
folved  in  Water,  and  then,  by  the  afliftance  of  Copper,  all  the  Silver  may  be 
recovered  from  it,  which  is  then  found  to  beinfipid,  inodorous,  inadtive,  neither 
acid  nor  corrofive,  but  exceeding  fimple,  pure,  and  perfectly  native,  without 
any  alteration  at  all.  The  Acid  therefore  adheres  only  to  the  furfaces  of  the 
Elements  of  the  Silver,  without  at  all  aftedting  their  proper  nature,  and 
hence  the  Silver  may  be  procured  from  it  again  in  its  original  form.  This 
Stone  is  an  exceeding  powerful  Cautery,  burning  the  warm  moift  parts  of  the 
human  Body  to  an  Efchar  in  an  inftant.  Under  this  Efchar,  Nature  will  of 
courfe  produce  an  Inflammation,  and  fo  throwing  off  the  Efchar  will  render  the 
crude  part  pure.  By  this  means,  therefore,  difagreeable,  fungous,  and  cance¬ 
rous  Excrefcences  on  the  furfice  of  the  Body  are  fuccefi  fully  removed.  Hence  the 
Surgeons  greatly  extoll  its  ufefulnefs.  The  Phyfician  too  may  hence  learn  the 
furprizing  power  of  this  Acid,  when  it  is  thus  colledted  and  fix’d  by  the  Silver. 
If  it  is  given  in  this  form  internally,  it  is  the  molt  immediate  elcharotic  Poifon  ; 
and  for  this  reafon  mult  never  be  made  ufe  of  upon  any  account  whatever.  I 
knew  a  Chemift  to  whom  this  produdtion  of  his  own  Art  prov’d  fatal.. 
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PROCESS  CLXXXIII. 

The  Silver  Hydragogue  of  Mr.  Boyle  or  Angelus  Sala. 

A  P  P  A  R  A  T  U  S. 

j  A  K  E  of  the  beft  Nitre  i  ounce,  which  diflolve  in  the  pureft  diftill’d 
J[  Water,  that  the  Solution  may  be  as  perfedt,  and  the  Liquor  as  limpid 
as  pofiible.  Then  take  of  the  choiceft  Cryftals  of  Silver,  prepared  according  to 
Procefs  iSi.  No.  i.  i  ounce,  which  difiolve  in  3  times  as  much  of  the  fame 
Water,  fo  as  to  have  a  perfe&ly  pellucid  Liquor,  without  theleaft  appearance 
of  any  thing  turbid.  This  being  done,  mix  thefe  two  Liquors  together,  and 
the  Mixture  will  be  clear,  homogeneous,  and  fimple,  nor  will  the  Silver  preci¬ 
pitate,  but  be  molt  accurately  combined  with  the  Nitre.  Put  this  pure  Liquor 
into  a  clean  Urinal,  and  with  a  Fire  that  is  not  at  all  fmoky,  and  in  a  place 
that  is  not  dufty,  evaporate  to  a  Pellicle,  and  the  Water  that  exhales  will  be 
pretty  pure.  Set  the  remainder  by  in  a  cold  ftill  place,  carefully  covering  the 
Glafs  that  no  Duft  may  fall  in,  and  it  will  fhoot  into  Cryftals  like  thofe  of  Ni¬ 
tre.  Gently  pour  off  the  fluid  part,  and  treat  this  as  before,  and  the  Silver  and 
Nitre  will  be  united  together  in  the  fimple  form  of  Cryftals.  Dry  thefe  very 
gently. 

2.  Have  in  readinefs  the  lower  part  of  a  Urinal,  cut  off  as  high  as  the  mid¬ 
dle  of  the  Belly,  upon  this  lay  the  Cryftals  thus  form’d  from  the  Silver  and  Ni¬ 
tre,  having  firft  dried  them  upon  a  Paper.  Set  the  Glafs  with  the  Cryftals  fo 
near  the  Fire,  that  it  (hall  make  them  fume,  and  dry  them,  but  {han’t  be  ftrong 
enough  to  melt  them.  This  then  being  carefully  guarded  againft,  keep  the 
Matter  conftantly  ft  irring  with  a  glafs  Rod,  that  by  this  means  the  whole  being 
fucceffively  expofed  to  a  pretty  ftrong  Fire,  it  may  be  dried  thoroughly,  and  fo 
be  intirely  freed  from  the  fharp  Acid  which  adhered  to  it,  and  rendered  it 
cauftic,  and  which  may  be  feparated  by  this  gentle  Calcination,  whereas  if  the 
Fire  is  ftrong  enough  to  melt  the  Mafs,  it  will  more  intimately  fix  it  with  its 
corrofive  Acrimony.  This  Calcination  muft  be  continu’d  a  good  while,  and 
the  Matter  muft  be  kept  conftantly  ftirring  till  it  will  emit  no  more  Fumes, 
tho*  the  Fire  is  almoft  ftrong  enough  to  melt  it  •,  for  towards  the  end,  if  it 
fhould  accidentally  be  put  in  Fufion,  it  is  not  of  fo  much  confequence,  as  the 
Fire  then  will  have  feparated  all  the  external  Acid.  Thus  then  you  have  a 
purging  Silver  of  an  exceeding  bitter  Tafte,  which  muft  be  kept  clofe  flopp’d 
in  a  dry  Vial. 

USE. 

*T«HIS  is  a  fecret  and  furprizing  Art  of  combining  Silver  with  Nitre.  By 
this  means,  defigning  Men  can  conceal  Silver  in  a  confiderable  quantity  of 
Nitre,  10  times  as  much,  for  inftance,  which  being  then  fpread  upon  an  equal 
quantity  of  Lead  in  Fufion,  will  remain  in  the  Cupel  after  all  the  reft  is  gone 
off,  and  thus  will  impofe  upon  the  unwary  Spectator,  who  will  hence  imagine, 
that  the  Lead  by  this  Art  has  one  10th  part  of  it  converted  into  Silver.  If  you 
1  have 


Pra&ice  of  the  ART.  327 

have  a  mind,  however,  to difcover  the  cheat,  diflolve  theMafs  of  Nitreand  Silver 
in  ten  times  as  much  pure  diftill’d  Water,  and  put  a  polifh’d  Plate  of  Copper 
into  the  Solution,  and  all  the  Silver,  not  a  Particle  excepted,  will  be  immediate¬ 
ly  precipitated  upon  the  Copper,  and  the  bottom  of  the  Veffel,  and  then  be 
perfectly  pure,  being  freed  both  from  the  Spirit  of  Nitre  and  the  Salt.  If  any 
of  thefe  Cheats,  therefore,  pretend  to  a  Salt  that  will  produce  Silver,  examine 
it  in  this  manner,  and  you  will  know  the  truth  of  it.  If  the  Matter,  now, 
thus  compofed  of  the  Salts  of  Silver  and  Nitre,  is  reduced  to  a  very  fubtil,  dry. 
Powder,  it  will  have  an  exceeding  bitter  Tafte,  but  will  by  no  means  be  fo 
cauftic  as  the  Cryftals  of  Silver  were  before.  If  a  little  of  it  is  applied  to  an 
Ulcer,  it  has  the  fame  effedt  as  the  Lapis  infernalis ,  but  in  a  much  lefs  degree. 
If  2  grains  are  rubb’d  very  fine  in  a  glafs  Mortar,  with  6  grains  of  Loaf-Sugar, 
and  this  Powder  is  made  into  nine  Pills,  with  io  grains  more  of  Crumb  of 
new  Bread,  and  taken  falling  by  a  grown  Perfon,  drinking  prefently  after 
them  4  or  6  ounces  of  warm  Water  and  Honey,  they  will  purge  very  gently 
by  Stool,  carrying  off  a  thin  Water,  which  is  often  ready  to  pafs  without  ones 
perceiving  it.  It  is  good  in  the  Worms,  killing  both  the  To; nits  and  Afcarides^ 
It  cures  many  inveterate  Ulcers  too  ;  and  it  does  fervice  in  dropfical  cafes, 
purging  without  any  confiderable  griping.  Beware,  however,  of  too  large 
Dofes,  or  the  too  frequent  ufe  of  it;  for  it  always  corrodes  and  particularly 
weakens  the  Stomach.  In  fuch  cafe  Rob  of  Juniper  Berries  do  great  fervice.- 

PROCESS  CLXXX1V. 

Burning  Silver . 

APPARATUS. 

TAKE  a  live  Coal  of  Butch  Turf  that  is  thoroughly  on  Fire  and  does 
not  emit  any  Smoke,  make  a  little  hole  in  its  upper  furface,  in  which 
lay  a  drachm  of  Lapis  infernalis  that  is  very  dry,  and  it  will  immediate¬ 
ly  melt,  take  fire,  burft  into  Flame,  crackle,  look  exceeding  bright,  and  in- 
every  refpedt  refemble  burning  Nitre.  When  the  Flame  is  gone  out,  there  will 
remain  juft  as  much  pure  Silver  in  the  cavity  as  was  made  ufe  of  in  preparing  the 
Stone,  out  of  which  therefore  it  may  be  taken  without  any  lofs. 

USE. 

'-pHIS  beautiful  Experiment  teaches  us,  that  Acids  adhere  only  to  the  furfaces 
of  the  Elements  of  Silver;  fhews  us  the  manner  in  which  Acids  adt  when 
they  are  united  with  Metals,  being  then  difpofed  only  round  the  heavy,  metal¬ 
line  Particles,  and  thus  arming  them  with  lharp  Spicula  ;  demonftrates,  that  Sil¬ 
ver  remains  abfolutely  immutable  whilft  it  is  corroded  by  an  Acid,  and  that  it 
may  lie  concealed  and  adt  under  a  great  many  various  forms  ;  and  points  out  to 
us  the  difference  there  is  betwixt  that  potable  Silver,  which  fubftfts  in  a  faline 
form  by  means  of  an  Acid  adhering  to  it,  and  that  other  of  the  Adepts,  where 
the  very  ultimate  Elements  of  Silver  are  fuppos’d  to  be  converted  into  a  Liquor 
that  will  mix  witn  our  Humours,  nor  can  afterwards  be  reduced  to  Silver  again. 

But 
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But  here  we  fee  particularly  that  the  acid  Spirit  of  Nitre,  whilft  it  is  combined 
with  the  Silver  in  a  folid  form,  is  as  inflammable  when  it  is  mix’d  with  com- 
buftible  Matter,  as  the  Body  of  the  Nitre  was  itfelf:  This  feems  owing  only 
to  the  Silver  which  is  immutable  by  the  Spirit  of  Nitre.  And  laflly,  this  is  the 
only  method  in  which  pure  Silver  can,  by  fimple  combultion,  be  feparated  from 
heterogeneous  Bodies  united  with  it.  It  appears,  therefore,  that  the  Acid  does 
not  aft  upon  the  mercurial  part  of  the  Silver,  nor  upon  its  fixing  Sulphur.  Ma¬ 
ny  more  things  might  be  laid  upon  this  head,  but  as  they  are  not  ablolutely  ne-' 
cgffary  to  our  prefent  purpofe,  I  omit  them. 

PROCESS  CLXXXV. 

The  recovery  of  Silver  from  its  folvent  S fir  it  of  Nitre. 

A  P  P  A  R  A  T  U  S. 

'TAKE  1  ounce  of  the  pureft  Silver  well  diffolved  in  Spirit  of  Nitre,  dilute 
it  with  20  times  as  much  diftill’d  Rain-water,  and  then  into  this  very 
limpid  Solution,  heated  in  a  cylindrical  Glafs,  put  fome  polifh’d  Plates  of  Cop¬ 
per.  As  foon  as  ever  this  is  done,  the  polifhed  furface  of  the  Plates  will  begin 
to  grow7  dull,  will  acquire  a  greyifh  Colour,  and  in  a  fnort  time  fprout  out  as 
it  were,  and  be  covered  all  over  with  a  kind  of  thick  Down  ;  and  at  the  fame 
time  too  the  L.iquor,  which  before  was  like  Water  without  any  Colour,  will  grow 
greenifh,  and  proportionably  deeper  and  deeper,  as  more  of  this  Down  fixes 
upon  the  Copper.  If  you  then  ftrike  the  Plates,  there  fall  off  flocculent 
Sheaths  to  the  bottom  of  the  Vefiel,  upon  which  others  will  be  again  prefent- 
ly  formed  from  the  Liquor,  exa&dy  like  the  former.  The  Liquor  too  will- 
become  Hill  greener,  and  the  Plates  will  be  diminifhed.  Thefe  being  (hook 
off,  you  have  again  more,  and  fo  on.  When  you  perceive  at  laft  that  nothing 
farther  will  fix  upon  the  Copper,  leave  the  Vefiel  for  fix  hours,  ftrike  off  the  grey¬ 
ifh  Down  from  the  Plates,  gently  pour  off  the  Liquor  from  the  fubfiding  Mat¬ 
ter,  and  filter  it,  and  it  will  be  of  an  exceeding  beautiful  green  Colour,  fharp, 
and  perfectly  copperifh.  The  Plates  at  the  fame  time  will  be  a  great  deal  dimi- 
niffied,  both  in  bulk  and  weight.  Let  the  Matter  that  remains  at  the  bottom 
of  the  Glafs  be  wafh’d,  by  frequent  additions  of  clean  hot  Water,  till  it  is 
render’d  very  pure.  Then  dry  it  thoroughly  over  a  clear  Fire,  and  you  will 
have  a  very  fine,  fhining,  filver  Powder,  which  will  give  you  back  again  almoft 
ail  your  Silver,  pure,  mild,  and  infipid,  containing  nothing  at  all  either  of  the 
Add,  or  the  Copper. 

USE. 

HERE  then  you  have  a  method  of  calcining  Silver  into  fuch  a  very  fine 
Powder,  as  you  can’t  eafily  equal  in  any  other  way.  If  this  is  rubb’d  with 
Mercury,  it  very  readily  produces  an  Amalgama ,  which  otherwife  is  fo  difficult, 
nor  can  be  obtained  without  a  confiderable  lofs  of  Mercury.  If  you  melt  this 
Powder  in  a  Crucible,  you  have  the  Silver  again  you  made  ufe  of  in  the  Solution. 
Hence  then  it  appears  how  farperficially  the  Acid  of  the  Nitre  adheres  to  the 

Silver, 
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Silver,  as  all  of  it  without  any  remainder  is  eafily  attracted  from  the  Silver  to 
the  Copper.  If  you  view  the  Liquor  with  a  Microfcope  during  the  Operation, 
you  evidently  fee  little  Mafles  of  Silver  carried  rapidly,  with  the  Acid  of  the 
Nitre,  to  the  immerged  Plates,  from  every  point  of  the  Solution.  But  when 
thefe  Spicula  come  to  the  polifhed  furface  of  the  Copper,  then  the  Acid  is  at¬ 
tracted  into  the  Copper,  and  the  particles  of  Silver,  now  deprived  of  their 
Acid,  remain  upon  the  furface,  and  being  there  continually  increafed  by  the 
application  of  new  ones,  form  a  fofc  kind  of  Sheath,  which  inclofes  the  Copper ; 
and,  which  is  pretty  furprizing,  this  attraction  is  carried  on  fo  efficacioufly,  that 
at  laft  there  don’t  remain  the  lead:  portion  of  Silver  in  the  Solution.  The  Cop¬ 
per  therefore  attracts  the  Acid  of  the  Nitre  more  powerfully  than  the  Silver 
does.  Hence  this  Operation  is  effected  by  the  attraction  and  cribration  of  the 
Acid  from  the  Body  of  the  Liquid,  the  Acid  paffing  on  through  the  Pores 
©f  the  Copper,  whilft  the  Particles  of  Silver  not  being  able  to  enter,  are  col¬ 
lected  upon  its  furface  :  Examine  thefe  Phenomena  with  a  Microfcope,  and  you’ll 
be  very  agreeably  entertain’d.  Here  then  the  Acid  of  the  Nitre  remains  unal¬ 
ter’d  in  the  Silver,  is  collected  perfectly  the  fame  in  the  Copper,  and  may  be 
procured  from  that  again. 

PROCESS  CLXXXVI. 

The  Luna  Cornea. 

APPARATUS. 

l.  T  NTO  the  pureft  Solution  of  Silver  made  with  Spirit  of  Nitre,  according 
J-  to  Procejs  1 8 1 .  No.  i.  and  then  diluted  with  4  times  its  quantity  of  pure 
Water,  and  put  into  a  large  glafs  VelTel,  drop  a  fmall  quantity  of  a  very  pure 
■ftrong  Brine  of  Sea-Salt,  made  almoft  fcalding  hot.  The  very  moment  then 
that  it  falls  in,  it  grows  white,  and  in  the  twinkling  of  an  eye  the  Liquor  be¬ 
comes  fo  thick  that  a  Perfon  that  was  not  aware  of  it,  wou’d  be  quite  fur- 
priz’d  at  it  :  But  there  does  not  appear  any  Effervefcence.  Proceed  to  drop 
moreof  the  Brine  in,  till  the  Liquor  will  not  grow  turbid  with  it  any  jonger  > 
and  then  let  it  ftand  quiet,  and  there  will  be  a  large  quantity  of  a  thick,  white 
Matter  collected  at  the  bottom,  and  you  will  have  a  limpid  Liquor  at  top.  Pour 
this  off  very  gently,  and  drop  into  it  a  little  more  hoc  Brine,  and  if  it  then  is 
not  difturb’d,  it  is  a  fign  you  have  obtained  your  end,  but  otherwife  there  will, 
ft  ill  remain  fome  Silver  to  be  feparated  from  it.  Upon  the  precipitated  white 
Matter  pour  very  clean  hoc  Water,  and  wafh  it  till  you  find  it  to  be  quite  in- 
iipid.  Then  put  it  into  a  Urinal,  boil  it  a. little  with  the  pureft  Water,  and 
fhaking  them  well  together,  pour  them  into  a  paper  faltering  Bag,  up¬ 
on  which  the  Water  will  pafs  through,  and  there  will  remain  a  white  Matter  in 
the  Paper,  which  muff  be  dried  with  a  gentle  Fire.  This  then  is  a  Calx- of  Sil¬ 
ver  precipitated  from  Spirit  of  Nitre,  or  Aqua  Fortis,  by  Sea-Salt  *,  and  the 
weight  of  this  is  found  to  be  nearly  one  fifth  more  -than  that  of  the  Silver 
made  ufe  of,  fo  much  being  added  to  it  by  thefe  Salts. 

2.  Let  thisCtf/x  of  Silver  be  put  into  a  clean  Crucible,  plac’d  in  a  wheel  Fire, 
and  ftand  till  it  is  melted,  which  is  eafily  effected.  As  foon  as  ever  it  is  in  fufi- 
Vol.  II.  *  U  u  on, 
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on,  pour  it  out  upon  a  Marble,  and  it  becomes  a  heavy,  fhining,  opake,  brown' 
Mafs,  which,  though  it  is  brittle,  yec  has  fome  degree  of  tenacity,  and  hence 
has  acquired  the  epithet  cornea ,  or  horny.  In  this,  now,  is  truly  contained  all 
the  Silver  that  was  diffolved  in  the  Spirit  of  Nitre,  together  with  the  Acid  of 
the  Nitre,  and  the  Sea-Salt,  which  are  become  furprizingly  concreted  with  it, 
nor  are  eafiiy  leparable  from  it  again:  For  if  with  the  intenfeft  Fire  you  en¬ 
deavour  to  force  out  the  Spirits,  which  was  fo  eafiiy  done  in  the  Lapis  Infernalis , 
the  greateft  part  becomes  volatile,  and  flies  off,  whillt  the  Refiduum  will  fcarcely 
be  recovered  to  Silver,  but  remains  altered  by  the  combination  of  thefe  Salts, 
fo  intimately  united  and  fixed  in  it,  nor  difcovering  themfelves  by  any  faline  qua¬ 
lity.  If  i  part  of  the  purelt  Silver,  calcined  according  to  Procefs  185,  is  mix’d 
with  2  parts  of  Mercurius  fublimatus ,  and  the  Compound  is  diftill’d  in  a  Retort^ 
at  laft,  with  the  ftrongeft  Sand  Heat,  there  will  a  Luna  Cornea  remain  at  the 
bottom  of  the  Retort,  which  will  be  perfedtly  the  fame  as  the  former.  If  in- 
ftead  of  Sea-Salt  too  you  mix  Spirit  of  Sea-Salt  with  the  folution  of  Silver,  you 
will  have  the  fame  likewife.  And  Mr.  Boyle  lays,  that  Silver  precipitated  from 
Spirit  of  Nitre  by  Oil  of  Vitriol,  and  then  walked  and  melted,  will  be  con¬ 
verted  too  into  a  tru z  Luna  Cornea .  Orig.  Form.  p.  203,  to  2.0 9. 

USE. 

THIS  Experiment,  which  is  of  infinite  ufe,  teaches  us,  that  the  fmalleft  dif¬ 
ference  of  fome  phylical  circumftance,  may  occafion  the  greateft  difference 
in  the  Body  phyfically  produced  :  For  if  Silver  is  expofed  to  Aqua  Regia ,  it 
will  not  unite  with  its  Acid,  and  yet  when  the  fame  is  diffolved  in  Spiric  of 
Nitre,  if  you  add  Sea-Salt  to  the  Solution,  and  thus  only  make  an  Aqua  Regiay 
the  Acid  of  this  will  be  intimately  combined  with  the  Silver,  and  that  with  fome 
very  furprizing  Phenomena.  Thus,  for  inftance,  if  to  2  parts  of  this  preci¬ 
pitated  Calx  of  Silver  you  add  1  part  of  Regulus  of  Antimony,  and  after  you 
have  ground  them  well  together,  diftill  the  Mixture  in  a  Retort  with  a  find 
Heat,  you  will  by  this  means  procure  a  Butter  of  Antimony  of  the  fame  weight 
with  the  Regulus  you  made  ufe  of,  the  Silver  at  the  fame  time  remaining  at  the 
bottom  with  part  of  the  Regulus ,  which  being  recover’d  again,  always  yields 
a  true  Gold.  Flence  then  we  are  certain,  that  the  additional  weight  of  the 
Calx  of  the  Silver  was  owing  to  the  Aqua  Regia  that  was  combin’d  wich  it,  be- 
caufe  here  we  fee  it  goes  into  the  mercurial  part  of  the  Antimony.  No  wonder 
therefore  that  fome  of  the  top  Makers  in  Chemiftry,  as  Becher ,  Boyle ,  Hombergr 
and  Stably  have  in  this  Experiment  fo  much  confidered  the  Power,  and  latent  ar- 
lenical  Nature,  as  it  were,  of  Metals  and  Salts.  Who  could  have  imagin’d,  that 
in  the  exceeding  infipid  Body  of  the  Luna  Cornea  4th  part  ftiould  be  the  vaftly 
corrofive  acid  of  Aqua  Regia?  But  what  a  lingular  power  has  Sea-Salt  upon 
Metals?  How  wonderfully  may  it  lie  concealed  among  them,  and  yet  at  laft 
be  recover’d  from  them  again  in  its  full  ftrength  ?  Nay  here  we  fee  that  Gold 
itfelf  may  be  procur’d  from  a  Matter,  in  which  no  Gold  could  be  difeovered 
before  by  any  docimaftic  Art  whatever.  So  that  here  again  the  Adepts  whifper 
into  their  Children’s  Ears,  in  Sale  (A  Sole ,  Nature  has  plac’d  the  utmoft  per- 
le£tion.  If  this  Calx  of  Silver  now  is  privately  mix’d  with  Nitre,  and  then 
thrown  into  melted  Lead,  it  will  yield  you  both  Gold  and  Silver,  which  will  then  be 

fall!  y 
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falfly  imagin’d  to  proceed  from  the  Lead:  Let  us  therefore  beware  of  fuch  im- 
pofitions.  But  the  Nature  of  our  prefent  defign  forbids  us  to  enter  into  thefe 
things  too  minutely;  and  therefore  I  leave  them  to  your  own  meditation.  Give 
me  leave  ro  add,  however,  that  Monfieur  Romberg  afferts,  that  by  the  affiftance  of 
Tartar,  Quick-lime,  Sal-Ammoniac ,  and  Whites  of  Eggs,  he  extra&ed  from 
4  a  pound  of  Silver,  3  drachms,  and  50  grains  of  true  Mercury.  But  thus 
much  of  the  nature  of  Silver  for  our  prefent  demonftrations.  This  Luna  Cor¬ 
nea  is  not  dilTolved  either  by  Aqua  Regia,  Aqua  Fords,  or  Fire. 

PROCESS  CLXXXVIL 

A  Solution  of  Tin  in  Aqua  Regia. 

APPARATUS . 

1.  T  F  to  Aqua  Forth ,  or  Spirit  of  Nitre,  you  add  a  6th  part  of  Sea-Salt,  Sal 

JL  Gem,  Fountain-Salt,  or  Sal  Ammoniac ,  or  Spirit  of  Sea-Salt,  it  by  this 
means  becomes  an  Aqua  Regia,  and  diffolves  Gold,  but  not  Silver.  And  again, 
if  by  Diftillation  you  draw  Aqua  Forth  off  of  Sea-Salt,  or  Spirit  of  Sea-Salt  off 
of  Nitre,  you  will  have  the  lame  Aqua  Regia.  And  laftly,  if  you  take  2  parts 
of  Nitre,  3  parts  of  Vitriol,  and  5  parts  of  Sea-Salt,  and  mixing  them  together, 
diftill  as  in  the  Diftillation  of  Aqua  Forth ,  you  will  by  this  method  procure 
the  beft  Aqua  Regia  likewife.  This  therefore  is  owing  to  a  Mixture  of  Nitre 
and  common  Sea-Salt. 

2.  Into  fome  Aqua  Regia  contained  in  a  clean  Urinal,  throw  a  fmall  quantity 
of  Tin,  and  there  will  appear  a  violent  Solution:  Proceed  in  this  manner  till  it 
has  diffolved  as  much  as  it  is  able,  and  you  will  have  a  thick,  and  kind  of 
oily  Solution.  If  this  is  then  diluted  with  20  times  as  much,  or  more  Water, 
there  will  be  precipitated  the  diffolv’d  Matter  of  the  Tin,  which  being  perfectly 
wafh’d  with  warm  Water,  and  then  dried,  produces  a  white  Powder,  called  a 
Mageftery  of  Tin. 

3.  If  Tin  is  thrown  into  Aqua  Forth ,  there  arifes  a  prodigious  Effervefcence, 
and  the  Tin  diffolves,  puffs  up,  and  appears  in  the  form  of  a  thick  Soap,  or 
the  White  of  an  Egg. 


U  S  E. 

'T’HIS  is  a  particular  manner  of  Solution.  The  diffolved  Matter  is  in  fome. 

meafure  bitterifh,  and  in  that  refpedt  refembles  a  Solution  of  Silver.  The 
Calx  prepared  according  to  No.  2.  is  prefcribed  by  many  Phyficians  as  a  Angu¬ 
lar  Remedy  in  hypochondriacal  and  hyfterical  Disorders.  But  I  confefs  I  am 
not  fond  of  this  metalline  preparation,  as  there  are  others  that  are  fafer,  which 
will  anfwer  the  fame  purpofe.  If  it  is  mixed  with  a  proper  quantity  of  Pomatum, 
it  makes  a  famous  Cofrnetic  for  Perfons  whofe  Faces  are  disfigured  with  little 
ulcerous  Puftles.  It  is  very  difficult,  with  the  intenfeft  Fire,  to  reduce  it  again 
to  Tin.  By  this  Experiment  it  appears,  that  of  all  Metals,  Tin  diffolves  with 
the  leaft  quantity  of  Acid.  It’s  furprizing  now,  that  this  Metal,  when  it  is  dif¬ 
folved  in  Aqua  Regia ,  does  not  fume  :  If  it  is  mix’d  however  with  double  its 
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quantity  of  Mercurius  Sublimatus  Corrof.vus ,  and  diftill’d  in  a  Retort,  the 
firft  Liquor  that  comes  off  always  emits  fumes,  and  exhales  till  none  of  it 
remains. 


PROCESS  CLXXXVIII. 

The  Solution  of  Copper  in  diflilTd  Vinegar, 

apparatus. 

i.  T  F  Plates  of  pure  Copper  are  difpofed  in  an  Alembic,  as  we  directed  fome 
time  ago  concerning  thofe  of  Lead,  Procefs  171,  then  the  Vinegar,  as  it 
diftills,  becomes  a  green  Liquor,  and  if  you  continue  the  Operation  long 
enough,  the  whole  fubftance  of  the  Copper  will  by  this  means  be  diffolved. 
The  Liquor  thus  procured  being  filter’d  and  infpififated  with  a  moderate  Heat, 
acquires  a  green  Colour  like  that  of  an  Emerald,  becomes  of  a  difagreeable 
naufeous  Smell,  and  the  very  fmalleft  drop  of  it  proves  infbantly  emetic.  The 
Plates  being  dried,  yield  an  AErugo  or  Flower  of  Copper,  but  not  the  true  Ver- 
degreafe  of  Copper,  which  is  made  only  at  Montpelier  in  a  very  particular  manner, 
by  the  help  of  the  Vapour  of  red  Wine,  digefted  with  Grapes  that  have  been 
prefs’d :  Hence  this  Menjlruum  is  fcarcely  acid,  as  the  former  is,  but  oily, 
pinguious,  and  un&uous. 

1.  If  the  common  Alrugo  of  the  Shops  is  boil’d  in  a  tall  Bolthead  with  pure 
diftill’d  Vinegar  till  you  have  a  Tindture,  and  you  then  pour  that  off  and  add 
frefh  Vinegar,  and  boil,  and  fo  proceed  till  the  laft  Vinegar  by  boiling  will  be 
tinged  no  longer,  there  willthen  remain  a  good  deal  of  indiffoluble  Matter  at 
the  bottom,  and  thus  demonftrate  that  it  is  not  corroded  Copper  alone  that  pro¬ 
duces  this  AErugo.  If  all  thefe  ting’d  Liquors  are  depurated  by  Filtration,  and 
are  then  diftill’d  till  there  remains  only  i-th  part  they  make  a  ftrong  Liquor 
of  Copper.  See  Procefs  53.  From  this  by  infpifiation  you  have  green  Cryf- 
tals,  which  being  too  much  dried  have  their  Acid  expell’d,  and  hence  grow 
blackifh. 

U  S  E. 

THIS  Procefs  then  demonftrates  the  eafy  folubility  of  Copper,  (hews  us  the 
origin  of  Flowers  of  Copper,  or  the  common  AErugo ,  explains  to  us  why 
polifh’d  Copper  grows  black  fo  readily,  and  by  Copper’s  thus  growing  fo  very 
eafily  green  with  Acids,  will  help  us  to  difcover  this  Metal,  (which  has 
a  furprizing  emetic  and  purgative  quality,)  when  it  lies  conceal’d  in  Silver.  If 
watery,  loofe,  fanious,  virulent  Ulcers  are  touch’d  with  this  Liquor,  it  helps 
to  quicken,  contract,  dry,  and  cleanfe  them.  «■ 
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PROCESS  CLXXXIXJ 

The  Solution  of  Copper  in  Sal  Ammoniac* 

A  P  P  A  R  A  T  U  S. 

WIT  H  i  part  of  Filings  of  the  pured  Copper,  mix  3  parts  of  Sal  Ammo¬ 
niac,  and  4  parts  of  clean  Water,  and  with  a  moderate  Fire,  in  a  Cucur¬ 
bit  cut  for  the  purpofe,  dry  the  Pade,  and  then  fuffer  it  to  diflolve  again  in 
the  Air.  Repeat  this  Refolution  and  Exficcation  fome  number  of  times,  and  you 
will  at  lad  obtain  almoft  an  intire  Solution  of  the  Copper.  Boil  this  Mixture  in 
Water,  filter  it,  and  infpiflate  it  a  little,  and  you  will  have  a  blue  Tindture, 
and  if  according  to  art  you  bring  this  to  crydallize,  you  will  have  fome  agree¬ 
able  faline  Crydals  of  Copper. 


USE. 

HERE  then  you  fee  how  Copper  and  Salts  adt  upon  and  unite  with  one 
another.  This  Liquor  is  the  famous  Anti-epileptic  for  Children.  If  a 
few  drops  of  it  are  given  to  them  fading  in  Mead,  it  moves  by  Stool,  excites  a 
Naufea,  and  has  a  wonderful  effedt  upon  their  tender  Stomachs,  quickens  them, 
brings  away  any  Water  or  Mucous  lodg’d  in  the  Stomach  and  Intedines,  and 
dedroys  Worms.  By  this  means  therefore  it  cures  fome  bad  habits  of  Body, 
and  fome  kinds  of  Epilepfies. 

PROCESS  CXC. 

The  Solution  of  Copper  in  Aqua  Fortis, 

A  P  P  A  RAT  U  S. 

INTO  common  Fords ,  or  Spirit  of  Nitre  in  a  clean  Urinal,  throw  a 
fmall  quantity  of  very  fine  Filings  of  pure  Copper.  Upon  this  there  will  be 
excited  a  prodigious  Effervefcence  with  red  Fumes,  and  in  an  indant  the  whole 
Liquor  will  acquire  a  pleafant  green  Colour.  Proceed  in  this  manner  till  the 
lad  Portion  thrown  in  will  not  grow  green  any  longer.  When  the  Liquor  is 
depurated  by  danding  quiet,  and  being  filtered,  infpiflate  it  to  one  half. 

USE. 

HE  N  C  E  we  fee  the  effedl  of  this  Acid  of  Nitre  upon  Copper.  This  prove* 
an  Emetic  in  the  very  fmallefl  quantity.  It  kills  all  Infedts,  and  hence  if  it 
is  diluted  with  a  good  deal  of  Water,  it  expeditioufly  dedroys  Fleas,  and  Lice, 
both  the  common  and  Crab-lice.  It  has  the  fame  effect  upon  Ulcers  as  the  Vine¬ 
gar  of  Copper  5  but  mud  beufed  with  prudence. 
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PROCESS  CXCI. 

A  he  Solution  of  Copper  in  Aqua  Regia. 

A  P  P  A  R  A  T  U  S. 

JNTO  Aqua  Regia,  or  Spirit  of  Nitre,  throw  Filings  of  Copper,  and  pro- 
ceed  as  in  the  former  Procefs ,  and  the  effect  will  be  juft  the  lame. 

USE. 

AQua  Forth,  therefore,  and  Aqua  Regia,  equally  diffolve  Copper.  There  is 
Al  no  ground  therefore  for  the  Opinion  of  thole  Chemifts,  who  from  any  di- 
verfity  in  them,  have  pretended  to  account  for  one’s  diffolving  Gold  only,  and  the 
other  Silver.  This  certainly  arifes  purely  from  the  fingular  reciprocal  difpofition 
of  Bodies  to  one  another,  nor  can  be  come  to  the  knowledge  of  but  by  Expe¬ 
riments  alone.  And  for  the  fame  reafon  they  argue  as  unreafonably  concerning 
the  refemblance  of  the  nature  of  Metals,  from  their  being  dilfolved  by  the  fame 
Menftruutn.  Sound  Chemiftry  proceeds  very  cautioufly  in  things  of  this  nature, 
and  is  afraid  of  Univerfals,  unlefs  when  collected  from  Obfervations  alone. 

PROCESS  CXCII. 

The  Solution  of  Copper  in  a  volatile  Alcali. 
APPARATUS. 

i.TTPON  i  drachm  of  Filings  of  Copper  in  a  clean  gfafs  Velfel,  pour  12 
^  times  as  much  of  a  good  alcaline  Spirit  of  Sal  Ammoniac.  Stop  the  Vef- 
fel,  fhake  it  about  frequently,  and  you  will  have  a  Tin&ureat  firft  of  an  azure,  and 
afterwards  of  a  violet  Colour,  which  will  be  extremely  beautiful.  Pour  off  the 
Tindture,  upon  the  Refiduum  put  frefh  Spirit,  and  by  this  means  almoft  all  the 
Copper  will  be  gradually  diffolv’d  and  converted  into  a  Tindture. 

2.  If  Filings  of  Copper  are  moiften’d  with  3  times  their  quantity  of  Oil  of 
Tartar  perDeliquiuum,  and  then  digefted,  dry’d,  and  diffolv’d,  and  this  is  re.- 
peated  lome  number  of  times,  and  then  the  Matter  is  boil’d,  filter’d,  and  infpiffa- 
ted,  you  will  by  this  means  obtain  fuch  another  Liquor,  but  a  fix’d  one. 

USE. 

'T'HIS  volatile  alcaline  Tindture  beautifully  contains  the  fubftance  of  the 
JI  diffolved  Copper.  If  a  Perfon  takes  it  faffing  in  a  little  Mead,  and  walks 
gently  after  it,  beginning  at  firft  with  3  drops,  and  afterwards  doubling  the 
dofe  every  morning,  and  then  repeating  the  laft  dofe,  viz.  24  drops  for  fome 
days,  it  opens,  attenuates,  warms,  and  proves  the  moft  powerful  and  fpeedy 
Diuretic.  By  the  help  of  this  alone,  I  formerly  cured  a  perfect  Afcites ,  fuch  a 
prodigious  difeharge  of  Urine  being  excited,  that  it  run  as  out  of  an  open’d 
Cock,  upon  which  the  Integuments  of  the  Abdomen  became  fo  loofe  that  they 
might  be  wrapt  over  one  another.  I  then  only  ordered  a  dry  reftorative  Re¬ 
gimen, 


PraSiice  of  the  ART.  335 

gimen,  and  the  Patient  grew  perfedlly  well,  and  enjoy’d  a  good  date  of  health 
many  years  after.  This,  as  it  happen’d  in  my  younger  days,  gave  me  great 
encouragement,  but  upon  trying  the  fame  Medicine  afterwards  in  like  cafes,  the 
ineffe&ual  ufe  of  it  gave  a  check  to  my  vanity,  and  taught  me  that  Nature  has 
a  great  hand  in  thefe  happy  events.  Now  I  am  convinced,  that  among  the  va¬ 
rious  kinds  of  Dropfies,  fome  may  be  cur’d  by  different  methods,  and  fome  not 
at  all.  In  acid,  watery,  weak,  cold,  mucous,  pituitous  Diforders,  the  fame 
Tindture,  however,  is  often  ufed  with  fuccefs.  But  it’s  time  for  us  now  to  pafs 
on  to  the  examination  of  Mercury,  and  therefore  I  fhall  only  add  here,  that 
the  Solution  of  Copper  in  all  acid,  alcaline,  and  compound  Salts,  either  latent 
or  open,  appears  by  every  kind  of  trial  to  be  very  eafy for  even  the  exprefs’d 
Oil  of  Olives,  and  the  diftill’d  Oil  of  Turpentine,  and  others,  which  always- 
contain  a  latent  Acid,  will  by  being  digefted  with  Copper,  acquire  a  green 
Colour,  and  at  the  fame  time  be  rendered  fit  for  fome  chirurgical  ules. 

PROCESS  CXCI1I. 

Fhe  Purification  of  Mercury. 

A  P  P  A  R  A  r  U  S, 

1.  AKE  fome  Mercury  bought  of  the  Company  at  Amfierdam ,  put  it  into 
X  a  Bag  made  of  a  round  piece  of  Leather,  which  tie  as  clofe  as  poflible 
with  a  piece  of  ftrong  Packthread.  Lay  this  Bag  with  the  Mercury  upon  a 
large  glaz’d  Difh,  and  then  prefs  it  with  a  good  deal  of  force,  and  the  Mercury- 
will  run  out  pure  through  all  the  parts  of  the  Bag.  When  it  is  almoft  all  out, 
twift  the  Bag  round,  and  if  you  manage  it  artfully,  you  will  be  able  to  prefs  It 
all  through.  Upon  treating  the  Mercury  of  Amjlerdam  in  this  manner,  I  have 
not  found  any  foulnefs  in  the  Leather. 

2.  I  took  2  pounds  of  the  fame  Mercury,  and  putting  it  into  a  clean- glafs 
Retort,  with  a  fand  Heat,  diftill’d  it  into  a  glafs  Vefiel  that  was  open  at  both 
ends,  and  at  bottom  had  an  orifice  that  lay  under  Water  ;  and  the  whole  Body 
of  the  Mercury  rofe  without  any  Faeces.  This  Diftillation  I  repeated  three  times 
with  the  fame  Retort  j  and  I  recover’d  my  2  pounds  of  Mercury.  In  the  Retort,  in¬ 
deed,  there  remained  a  very  fmall  quantity  of  a  fine  red  Powder,  but  it  did 
not  weigh  any  thing  worth  taking  notice  of;  even  then,  however,  there  appear¬ 
ed  nothing  feculent.  So  that  this  Mercury,  even  by  this  method  of  treatment, 
gave  no  fign  of  being  at  all  foul,  which  is  an  excellent  proof  of  the  goodnels  of 
the  Commodity. 

3.  Take  of  the  fame  Mercury  t  pound,  put  it  into  a  Retort,  and  add  of  pure 
Lime  flack’d  in  the  Air  2  pounds,  and  then  diftill  with  a  fand  Heat  in  a  Re¬ 
tort,  and  you  will  have  your  pound  of  Mercury  again  ;  nor  even  by  this 
means  will  you  have  any  Faces,  which  had  there  been  any,  would  in  this  way 
certainly  have  difcovered  themfelves. 

US  E. 

THESE  are  the  common  methods  of  purifying  Mercury,  in  order  to  fit  it 
for  the  following  Operations.  From  this  Procefs  then,  welearn  the  vola- 
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tility  of  Mercury,  and  the  degree  of  it ;  and  hence  appears  the  great  purity  of 
that  which  is  fold  by  the  Company  at  Amjlerdam.  Concerning  the  Alchemifti- 
'cal  Purification  of  it,  perhaps  I  may  treat  in  another  place. 

PROCESS  CXCIV. 

The  Solution  of  Mercury  in  Aqua  Fortis. 

APPARATUS. 

nr  AKE  of  pure  Mercury  4  ounces,  of  Aqua  Fortis  6  ounces,  put  them  into 
JL  a  clean  Urinal,  which  furround  with  a  fmall  Fire,  that  the  whole  may  grow 
hot.  The  globular  Body  of  the  Mercury  then  at  the  bottom  will  begin  to  dif- 
cover  an  Effervefcence,  and  will  confume  with  exceeding  red  Fumes,  and  a 
production  of  Heat.  When  this  is  all  difiolved,  add  a  little  frefh  Mercury, 
and  fo  proceed,  till  there  at  laft,  in  this  Heat,  remains  fome  part  undifiolved. 
Let  the  Liquor  grow  cold,  and  pour  it  into  another  Veflel,  and  you  will  then 
find  the  Mercury  difiolved  into  a  pellucid  Liquor,  even  to  a  Microfcope  ap¬ 
pearing  homogeneous,  which  has  an  abominable  rough  Tafte,  the  Smell  of  Spi¬ 
rit  of  Nitre  or  Aqua  Fortis ,  and  the  Colour  of  Water. 

USE. 

HERE  then  we  fee  Mercury,  which  is  one  of  the  opakeft  of  Bodies,  grow- 
pellucid  with  AquaFortis,  or  Spirit  of  Nitre.  This  Body,  therefore,  which 
is  14  times  heavier  than  thefe  fluids,  continues  fufpended  in  the  middle  of  them, 
without  producing  any  effect  at  all  from  its  greatly  fuperior  fpecific  gravity. 
And  even  here  it  remains  perfedt  Mercury,  ablolutely  unchang’d,  being  only 
furrounded  by  the  Acid,  as  will  appear  hereafter.  And  again,  it  is  fo  equably 
diftributed  through  every  part  of  the  Solution,  that  if  you  take  only  one  drop 
of  it,  and  examine  it  according  to  Art,  you  will  find  the  Mercury  in  it  bear  the 
fame  proportion  to  the  whole  Mercury  difiolved,  as  the  drop  does  to  the  whole 
Solution.  Here  then  is  Matter  of  meditation,  both  for  the  Lovers  of  Chemi- 
ftry,  and  Hydroftatics.  How  minutely  muft  the  Mercury  be  here  divided  ?  How 
equably  muft  the  Acid  be  united  with  every  Particle  of  it  ?  And  how  equably  muft 
the  acid  part,  now  it  is  united  with  the  Mercury,  be  diftributed  with  that,  through 
its  own  watery  Phlegm  ?  This  Solution  is  very  cauftic,  and  almoft  intradtable, 
burning  all  the  parts  of  the  Body  it  is  applied  to  with  very  great  Pain,  and  ex- 
cefiive  Heat.  Hence  it  proves  efficacious  in  extirpating  Warts.  If  a  very  fmall 
Particle  of  it  touches  the  Skin,  it  foon  turns  it  of  a  red  purple  Colour.  Aqua 
Regia  now  does  noteafily  diflolve  Mercury,  nor  Spirit  of  Salt ;  and  yet  corrolive 
fublimate  of  Mercury  is  a  true  Salt  of  Mercury  difiolved  by  Spirit  of  Sea-Salt, 
or  Aqua  Regia ,  for  it  produces  all  the  proper  effedts  of  Aqua  Regia ,  and  being 
poured  upon  Salt  of  Tartar,  gives  back  again  the  Sea-Salt.  If  it  is  firft  pre¬ 
cipitated,  it  may  be  difiolved  by  Aqua  Regia.  With  Sea-Salt  alone  it  may  be  fub- 
limed  into  a  mercurial  Salt. 
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PROCESS  CXCV. 

Vitriol  of  Mercury. 

A  P  P  A  R  A  T  U  S. 

i.  T  F  fuch  a  Portion  of  Mercury  is  diffolv’d  in  hot  Spirit  of  Nitre,  or  Aqua 

J.  Fortis ,  that  it  will  at  laft  take  up  no  more  but  leaves  a  fmall  Portion  un- 
diflblved,  then,  if  this  Solution  is  pour’d  into  a  cold  Veffel,  there  will  fpontane- 
oufiy  concrete  a  faline,  pellucid,  whitifh  Matter  at  the  bottom.  And  if  you  then 
pouroif  the  Liquor  at  top,  there  will  remain  an  exceeding  acrid,  moift,  faline 
Body,  that  will  diffolve  in  Water,  but  that  is  intractable. 

2.  If  the  remaining  Liquor  is  infpifTated  to  one  half,  and  then  fet  in  a  cold 
place,  it  will  fhoot  again  into  Cryftals  like  the  former. 

3.  But  if  you  take  1  part  of  Mercury,  and  2  parts  of  the  purefl  decrepita¬ 
ted  Sea-Salt  reduced  to  Powder,  and  put  them  into  a  Cucurbit,  and  expofe 
them  for  five  or  fix  hours  to  a  very  ftrong  Fire;  then,  if  after  they  are  grown 
cold,  you  break  the  Cucurbit,  you  will  have  a  folid  dry  fublimate  of  Mercu¬ 
ry  in  a  true  vir riolic  form.  The  common  fublimate  of  Mercury  fpo  is  a 
true  Vitriol  of  Mercury,  but  a  femi- volatile  one. 

USE. 

ERCURY,  therefore,  by  Spirit  of  Nitre,  is  reduced  to  an  imperfeCt 
Vitriol,  by  Spirit  of  Salt,  to  a  perfect  one :  But  at  the  fame  time,  the  Vi¬ 
triol  from  the  Spirit  of  Nitre  is  fixed,  that  from  the  Spirit  of  Sea-Salt,  volatile; 
which  is  a  confiderable  difference.  The  Acrimony  top  from  the  Spirit  of  Salt  'is 
greateft. 

PROCESS  CXCVL 

White  Precipitate  of  Mercury. 
APPARATUS. 

INTO  a  folution  of  Mercury  fo  ftrong,  that  the  Aqua  Fortis  or  Spirit  of  Ni¬ 
tre  will  take  up  no  more,  and  which  confequently  contains  no  more  Acid 
than  what  is  juft  requifite  to  diffolve  the  Mercury,  pour  twice  as  much  clean 
Water.  At  the  fame  time  take  care  to  have  by  you  a  ftrong  Brine  of  the  pureft 
Sea-Salt  made  hot,  which  drop  into  this  diluted  folution  of  Mercury.  By  this 
means  then  the  Liquor  in  thofe  places  where  the  Brine  falls  in,  will  immediately 
become  white,  opake,  and  turbid.  Shake  the  Veffel  about,  and  the  whole  will 
grow  white  and  thick,  and  a  white  Powder  will  be  precipitated  to  the  bottom. 
Proceed  thus  as  long  as  the  Solution  is  affeded  by  the  Brine  in  the  fame  manner, 
and  by  this  means  it  will  be  feparated  into  a  white  Precipitate,  which  will  fall 
to  the  bottom,  and  a  clear  Liquor  fwimming  at  top.  When  the  Brine  will  ren¬ 
der  the  Liquor  no  longer  turbid,  let  the  Veffel  ftand  quiet  a  little,  and  all  the 
white  Powder  will  fubfide.  Gently  pour  off  the  limpid  Liquor,  and  keep  it  by 
Vol.  II.  X  x  itfelf. 
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itfelf.  Shake  about  that  part  of  the  Liquor  that  remains  at  the  bottom  with  the 
Powder,  pour  them  together  into  a  paper  filtering  Bag  placed  in  a  Funnel  Hand¬ 
ing  in  a  Bottle,  and  there  will  drop  through  a  pellucid  Liquor,  which  you  may 
add  to  the  former.  In  the  filtering  Bag  then  will  remain  a  white  Powder,  upon 
which  pour  fome  Water,  made  very  hot,  and  it  will  pafs  through  the  Paper, 
faline,  and  acid.  Proceed  in  this  manner  till  the  lad  Water  comes  off  as  infipid 
as  it  was  put  on,  and  then  there  will  be  a  white,  and  almoft  infipid  Powder  left 
in  the  Bag.  Dry  the  Paper  and  Powder  with  a  gentle  Fire,  and  keep  the  Powder 
under  the  Title  of  Mercurius  prcecipitatus  albus. 

USE. 

THE  acid  Spirit  of  Nitre,  attracted  into  the  Mercury,  and  now  diluted 
with  Water,  as  foon  as  ever  the  Sea-Salt  is  mix’d  with  it,  becomes  an  Aqua 
Regia.  But  Aqua  Regia  does  not  diffolve  Mercury  as  Spirit  of  Nitre  does,  and 
hence  the  Body  of  the  Mercury  is  expell’d  from  its  former  Solvent,  and  falling 
to  the  bottom  makes  a  precipitate  •,  and  then  the  hot  Water  wafhes  away  the  - 
Aqua  Regia  that  externally  adheres  to  this  Powder.  There  is  fome  of  the  Acid, 
however.  Hill  remains  united  here  with  the  fubftance  of  the  Mercury,  and 
hence  it  has  a  particular  Vertue,  as  appears  by  many  Experiments.  This  Pow¬ 
der,  if  it  is  rightly  made,  of  all  the  preparations  of  Mercury  that  we  are  ac¬ 
quainted  with,  for  internal  ufe,  is  perhaps  the  vei  y  belt for  it  adds  efficacioufly, 
and  fafely  enough.  If  it  is  rubb’d  with  three  times  its  weight  of  Loaf-fugar, 
it  furnifhes  us  with  a  Medicine,  which,  may  be,  better  deferves  the  name  of  a 
Panacea  Mercurialise  than  any  other  prepar’d  from  Mercury  in  the  mod  labo¬ 
rious  manner.  For  treat  Mercury  in  what  way  foever  you  will,  its  medicinal 
Vertue  will  principally  depend  upon  the  quantity  of  Acid  that  adheres  to  it  : 
If  this  Acid,  therefore,  is  in  greater  abundance,  and  adheres  to  the  Mercury 
more  externally,  it  then  acts  rougher,  and  not  fo  fafe-,  if  there  islefs  of  it,  and 
it  is  more  intimately -combined,  its  effect  is  milder,  and  lefs  dangerous-,  but  this 
is  the  cafe  in  this  precipitate.  If  the  Powder  with  the  Sugar  abovementioned  is 
given  faffing  to  an  adult  to  the  quantity  of  9  grains,  it  purges  by  Stool,  gently 
provokes  Vomiting,  deftroys  Worms,  opens,  frees,  and  purges  the  chylopoietic 
fyftem,  and  attenuates  a  pituitous  Matter,  and  thus  cures  Gonorrhoea’s,  the  Itch, 
venereal  and  other  Ulcers,  and  many  other  Diforders.  If  this  dofe  is  repeated 
once  a  day  for  fome  time,  it  brings  on  a  gentle  Salivation.  If  you  accurately 
mix  a  drachm  of  this  precipitate  with  an  ounce  and  a  half  of  Unguentum  Poma¬ 
tum,  or  Rofatum,  it  makes  a  fafe  and  efficacious  Ointment  for  extirpating  Infects 
in  the  Skin,  and  cures  the  Itch,  Ulcers  in  the  Face,  and  other  veryftubborn  ones. 
You  won’t  wonder  therefore  that  I  wou’d  fubftitute  it  in  the  place  of  the  boafted 
Panacea's.  If  you  lay  this  precipitate  upon  a  glafs  Plate,  expofe  it  to  a  fofc 
Fire,  and  keeping  it  conffantly  ftirring  with  a  glafs  Pipe,  calcine  it  gently  for 
a  confiderable  time,  it  becomes  fo  mild  that  it  will  neither  vomit  nor  purge  any 
longer,  nor  will  fcarcely  raife  a  Salivation.  Hence  ifit  is  given  internally,  it  acts 
exceeding  mildly  ;  and  then  the  Chemifts  extoll  it  for  a  Diaphoretic,  and  Cor¬ 
rector  :  But  indeed  it  is  then  fo  mild,  that  it  often  does  but  little  good.  If  this 
Powder  is  rubb’d  upon  hot  polifh’d  Brafs,  it  makes  it  look  exactly  like  Silver  ; 
but  the  Colour  is  prefently  deftroyed  again  by  the  Fire,  or  will  wear  away  of 
itfelf. 


PROCESS 
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PROCESS  CXCVIL 

Red  Precipitate  of  Mercury. 

APPARATUS. 

I.  ^TAKE  half  a  pound  of  the  liquid  folution  of  Mercury  of  Procefs  194, 
put  it  into  a  Retort  that  will  hold  twice  the  quantity,  and  then  applying 
a  Receiver,  diftill  almoft  to  a  drynefs  in  our  wooden  Furnace,  taking  care  that  your 
Fire  is  fo  gentle,  that  it  fhall  never  boil.  At  the  bottom  then  you  will  have  a 
folid,  white,  heavy  Mafs,  which  is  vaftly  corrofive,  igneous,  and  quite  in¬ 
tractable.  About  the  fides  of  the  Retort,  too,  you  will  here  and  there  have 
lomewhat  red,  yellow,  and  white,  arifing  from  the  Mercury,  beginning  there 
to  be  dried,  and  making  an  agreeable  appearance.  The  Liquor  that  is  drawn 
off  is  a  pretty  pure  weak  Spirit  of  Nitre,  and  may  be  kept  for  cleaning  Glades, 
or  other  ufes.  This  then  is  a  fort  of  reduction  of  diffolved  Mercury  into  a 
Vitriol. 

2.  Place  the  Retort  in  a  Sand  Furnace,  lute  on  a  Receiver,  and  diflill  with  a 
gentle  Fire  that  there  may  be  fo  much  time  betwixt  the  drops,  that  one  may 
moderately  tell  four  or  five,  and  proceed  in  this  manner,  till  you  begin  to  per¬ 
ceive  fome  red  Fumes:  Then  immediately  apply  another  large  Receiver.  The 
Liquor  that  thus  comes  off  is  a  good  Spirit  of  Nitre,  flronger  than  the  former, 
which  you  muft  fave  for  its  proper  ufes.  Urge  the  Refiduum  with  a  gradually 
increafed  Fire,  and  there  will  continue  to  rife  red  Fumes,  which  at  laft  will  be 
exceeding  red,  and  fiery,  and  fill  the  Receiver.  Then  raife  your  Fire  to  the 
greateft  degree,  and  keep  it  up  for  the  fpace  of  two  or  three  hours,  and  you 
will  have  a  vaftly  ftrong  yellow  Spirit  of  Nitre,  which,  if  it  is  immediately 
ftopt  up  in  a  glafs  Veffel,  will  after  years  emit  gold- colour’d  Fumes  ;  fo  that 
this  is  one  method  of  preparing  the  ftrongeft  Spirit  of  Nitre,  or  a  kind  of  recti¬ 
fication  of  it.  It  muft  be  confefs’d,  however,  that  its  nature  is  by  this  means 
fomewhat  altered  ;  for  it  won’t  fo  readily  excite  a  Flame  with  diftill’d  Oils  as 
other  Spirit  of  Nitre  does.  When  all  is  grown  cold,  at  the  bottom  of  the  Re¬ 
tort  you  will  have  a  folid  Mafs  of  a  bright  fcarlet  colour,  and  betwixt  this 
and  the  Neck,  and  in  the  Neck,  there  will  be  a  great  variety  of  very  beauti¬ 
ful  Colours,  arifing  from  a  white,  yellowifh,  yellow,  greenifh,  red,  and  very 
red  Matter  that  is  lodged  there.  Break  the  Retort  cautioufly,  and  take  the 
red  Mafs  out  of  the  Belly,  carefully  ieparating  that  part  that  lies  at  top,  and 
is  not  of  fuch  a  fine  fcarlet  Colour  •,  for  that  is  very  corrofive.  The  very  red 
Mafs  keep  under  the  Title  of  Mercurius  prcecipitatus  ruber. 

3.  The  Chemifts  being  fur  prized  at  the  beautiful  bright  Colour  of  this  mer¬ 
curial  Powder,  and  the  remarkable  fixity  of  it  now,  though  it  was  volatile  be¬ 
fore,  took  it  into  their  heads,  that  by  proceeding  on  in  the  fame  manner,  they 
cquIcI  convert  this  fix’d  Matter  into  Gold.  Upon  this  Precipitate,  therefore, 
they  pour’d  frefh  Spirit  of  Nitre,  and  drew  it  off  again,  and,  by  repeating  this 
a  great  number  of  times,  they  thought  Gold  would  be  generated,  which  Sylvius, 
in  his  Pojlhumous  Works ,  afierts,  did  actually  fucceed.  To  Perfons,  however, 
who  think  coolly  of  thefe  things,  this  does  not  at  all  appear  to  be  credible. 

X  x  2  Paracelfus 
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Paracelfus  himfelf,  in  the  preparation  of  his  precipitate,  orders  Spirit  of  Nitre 
to  be  drawn  a  good  many  times  from  the  Mercury. 

USE. 

HENCE  then  we  learn  the  mutable  nature  of  Mercury,  which  here  we  fee 
chang’d  from  a  fluid  form  to  a  folid  one,  from  a  volatile  Difpofition  to 
a  fix’d  one,  from  a  foft  to  a  corrofive  one,  and  from  its  own  proper  Colour,  to 
almoft  all  others.  Manage  it  however  in  what  manner  foever  you  will,  by 
the  afliftance  of  an  alcaline  Salt,  Quick- lime,  or  Filings  of  Iron,  and  Diftilla- 
tion  in  a  Retort,  it  always  returns  in  its  original  form,' and  weight,  without 
any  alteration  at  all.  This  which  is  call’d  Vigo's  Precipitate,  is  acrid,  corrofive, 
excites  pain  if  it  is  applied  to  parts  that  lie  bare,  produces  an  Efchar,  and  gene¬ 
rates  a  thick  white  Pus,  and  fo  cleanfes  the  Lips  and  Bottoms  of  femi-putrid 
Ulcers,  and  difpofes  them  to  an  eafy  cure.  Internally  it  is  not  given  without  dan¬ 
ger,  as  by  its  cauftic  quality  it  is  ready  to  inflame  the  Vifcera ,  producing  very  great 
pains,  and  both  vomiting  and  purging  with  extreme  Gripings,  as  well  as  provok¬ 
ing  a  difcharge  both  by  Sweat  and  Urine.  If  it  is  given  in  too  great  a  dofe,  which 
fhould  never  exceed  3  grains,  or  if  it  is  repeated  too  often,  it  raifes  a  Salivation 
with  all  its  Symptoms,  and  then  cures  many  Difeafes  that  are  not  eafily  cured 
by  any  other  method.  It  is  rougher  and  more  dangerous  than  the  white  Pre¬ 
cipitate.  Paracelfus  and  Van  Helmont  teach  us  to  corred  it,  by  drawing  Al¬ 
cohol  off  of  it  fome  number  of  times  by  Diftillation,  and  by  this  means,  as  a 
good  deal  of  the  Acid  is  feparated  from  it,  it  does  grow  milder,  and  muft  then 
be  given  in  a  larger  dofe.  And  they  made  ufe  of  the  Water  of  the  Whites  of 
Eggs  for  the  fame  purpofe,  and  with  the  fame  fuccefs.  Others  by  boiling  it  in 
ftrong  diflill’d  Vinegar,  diflblve  it,  and  by  filtering  it,  depurating  it,  and  di- 
ftilling  the  Vinegar  from  it  a  pretty  many  times,  procure  a  milder  Powder.  But 
what  do  we  get  by  this?  The  white  Precipitate  is  fuch  a  medicine  as  this  alrea¬ 
dy,  without  all  this  trouble.  In  a  word  then,  it  is  the  corrofive  Acid  that  is 
combin’d  with  the  Mercury,  that  makes  it  operate  powerfully  in  a  fmall  dofe. 
The  more,  therefore,  there  is  of  it,  and  the  more  external ly  it  adheres  to  the 
Mercury,  the  more  violently  it  ads ;  as  the  lefs  there  is,  and  the  more  intimate¬ 
ly  it  is  united,  it  is  milder,  and  muft  be  taken  in  a  larger  quantity  to  produce 
the  fame  efted.  If  this  Precipitate  is  put  into  a  thin  glafs  Plate,  and  fet  upon 
the  Fire,  and  kept  continually  ftirring  with  a  Tabacco-pipe,  it  becomes  of  a 
deeper  Colour  ;  and  if  you  continue  this  Calcination  for  a  good  while,  it  atlaft 
becomes  fo  mild  that  it  will  fcarcely  operate  at  all. 

PROCESS  CXCVIII. 

t 

Sublimate  of  Mercury . 

APPARATUS. 

DISSOLVE  half  a  pound  of  Mercury  in  a  fufficient  quantity  of  Aqua  For - 
tis ,  according  to  Proccfs  194,  and  then  cautioufly  infpifiate  it  to  a  white  dry 
Mafs,  according  to  Procefs  197.  No.  1.  Take  of  decrepitated  Sea-Salt  10 
ounces,  and  the  fame  quantity  of  common  Vitriol  calcin’d  till  it  is  white  ;  rub 

4  thefe 
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thefe  by  themfelves  very  ftrongly,  and  for  a  good  while  in  a  marble  or  glafs 
Mortar,  with  a  glafs  Peftil,  and  in  a  dry  hoc  place,  and  then  mixing  them 
nicely  together,  add  the  Mercury,  which  muft  be  mixed  intimately  with  them 
Jikewife.  Put  the  Powder  into  a  glafs  Bolthead,  the  Belly  of  which  is  fo  large 
that  the  Mixture  will  but  one  third  fill  it,  and  the  Neck  of  which  is  cut  off  lb 
low,  that  it  is  not  above  7  inches  long.  Place  the  Bolthead  in  a  fand  Furnace, 
taking  care  that  the  bottom  of  the  Cucurbit  touches  the  iron  Pot,  and  that  the 
Sand  rifes  juft  as  high  about  it  as  the  furface  of  the  included  Powder,  and  no 
higher.  Then  give  a  very  gentle  Fire,  which  increafe  by  the  flowed  degrees, 
till  a  Vapour  begins  to  exhale  ouc  of  the  Mouth  of  the  Cucurbit,  of  which  be¬ 
ware,  for  it  is  prejudicial  to  the  Lungs.  When  all  the  Moifture  is  perfectly 
evaporated,  cover  the  Mouth  with  a  Paper,  and  then  increafe  your  Fire  to  fuch 
a  degree  as  to  make  the  Pot  red  hot,  and  the  Matter  will  rife  upon  the  fides  of 
the  Cucurbit  into  femi-pellucid  white  Cryftals,  which  go  by  the  name  of  Mer- 
ctirius  Jublimatus  corrofivus.  When  the  Cucurbit  is  grown  cold,  break  it,  and 
take  out  the  fublirnate,  feparating  it  carefully  from  the  Faces ,  and  the  foft  Pow¬ 
der  that  lies  upon  it,  and  keep  it  in  a  dry  Vial.  Concerning  the  Venetian's  me¬ 
thod,  fee  Fachenius  in  Hippocr.  Chem. 

USE. 

*T'HE  white  mercurial  Mafs  confifts  of  Mercury  and  Aqua  Forth  Combin’d 
together:  The  white  Calx  of  Vitriol  being  mix’d  with  the  Sea-Salt,  endea¬ 
vours  to  expell  its  Spirit,  viz.  a  Spirit  of  Sea-Salt :  Whilft  therefore  thefe,  by 
the  afiiftance  of  the  Fire  a£t  upon  the  mercurial  Powder,  from  the  Spirit  of 
Nitre  which  is  in  the  Mercury,  and  the  Spirit  of  Sea-Salt  which  is  diflodged  by 
the  fuperior  Acid  of  the  Vitriol,  there  is  produced  an  Aqua  Regia.  The  Phlegm 
of  this  is  carried  off  by  the  firft  gentle  Heat,  and  then  its  ftrong  Acid  unites 
with  the  Mercury,  and  corrodes  ic.  But  as  Aqua  Regia  is  of  the  Nature  of  Sea- 
Salt,  and  the  Spirit  of  that  does  nof,  like  the  Spirit  of  Nitre,  fix  Mercury,  but  ra¬ 
ther  renders  it  femi-volatile,  hence  the  Mercury  is  here  fublim’d.  This  fublirnate, 
now,  is  a  true,  folid,  dry.  Vitriol  of  Mercury,  which  is  confiderably  durable  even  in 
the  Air  itfelf.  Its  Bafts  is  a  very  pure  Mercury,  and  the  other  partis  theftrongeft 
Spirit  of  Salt  that  can  be  obtain’d  by  any  Art,  and  which  here  exifts  in  a  folid 
form.  And  with  regard  to  this  acid  Spirit  of  Sea-Salt,  it  is  a  Lapis  Infernalis 
of  Mercury,  and  is  the  molt  powerful  corrofive  we  know  of,  confuming  all 
the  parts  of  the  animal  Body  it  does  but  touch,  and  producing  an  Efchar  which 
quickly  feparates.  Hence  it  eats  down  the  molt  ftubborn  Lips  of  Ulcers,  and 
extirpates  Warts  and  indurated  Glands.  This  that  famous  Surgeon  Joannes  a 
Vigo  knew  very  well,  as  appears  from  his  Frochifii  de  Minio ,  which  is  an  incom¬ 
parable  Remedy  for  confuming  and  eradicating  fcrophulous  Humours  by  fup- 
puration.  The  Tafte  of  this  Vitriol  is  horribly  rough.  A  grain  of  this  dilu¬ 
ted  in  an  ounce  of  Water,  is  a  Cofmetic,  if  it  is  ufed  with  prudence.  By  fim- 
ply  walking  with  it,  it  proves  a  Poifon  to  all  Infedts  in  the  Skin.  If  a  drachm 
of  fuch  a  Mixture,  foftened  with  Syrup  of  Violets,  is  taken  two  or  three  times 
a  day,  it  performs  wonders  in  many  Dileafes  efteemed  incurable.  But  it  muft 
be  caut'ioufly  adminiftred  by  a  prudent  Phyfician.  Beware,  if  you  don’t  under- 
ftand  the  proper  method.  This  corrofive  fuolimate  of  Mercury,  when  it  is  mix¬ 
ed  with  Metals,  has  a  very  beautiful,  nay  inimitable  effect  upon  them,  and  in¬ 
deed} 
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deed,  which  the  Chemift  may  a  little  wonder  at,  it  furprifingly  changes  even 
Silver  itfelf.  Boyl.  Orig.  Ferm.  p.  196,  to  203.  Certainly,  this  Preparation  of 
Mercury  is  a  Key  that  lets  us  into  an  infinite  number  of  profound  chemical  fe- 
cre-ts.  By  means  of  this,  poffibly,  Silver  has  fome  part  of  it  converted  into 
Gold,  no  ways  difcoverable  in  the  Silver  before.  See  Procefs  186.  Ufe.  Hence 
is  prepared  the  Menfiruum  Peracutum  of  Mr.  Boyle ,  as  well  as  many  others. 

■  And  I  may  venture  to  fay,  no  Chemift  will  ever  repent  of  the  labour  he  em¬ 
ploys  upon  this  corrofive  fublimate  of  Mercury.  Here  you  fee  that  Aqua  Re- 
gia  diffolves  Mercury,  firft  diffolv’d  in  Aqua  Fortis ,  more  beautifully  than  any 
Aqua  Forth  can  ;  and  that  the  Spirit  of  Sea-Salt  fublimes  it,  tho*  it  was  before 
fix’d  by  the  Spirit  of  Nitre.  Sublime  this  Mercurius  Sublimatus ,  according,  to 
Mr.  Boyle’s  advice,  with  an  equal  quantity  of  Sal  Ammoniac ,  and  you  will  have 
a  furprizing  Salt. 


process  cxcix. 

\ 

F urbith  of  Mercury. 

APPARATUS. 

1.  *TAKE  of  the  pureft  Mercury  4  ounces,  put  it  into  a  clean  Urinal,  and 
-i-  pour  upon  it  of  the  choiceft  Oil  of  Vitriol  8  ounces.  Heat  the  Veffel 
very  gradually,  and  when  it  is  grown  hot,  fet  it  upon  live  Coals,  that  the  in¬ 
cluded  Matter  may  boil  very  gently,  and  it  will  emit  Fumes  which  are  poifonous, 
for  which  reafon  let  the  Urinal  be  placed  under  a  Chimney,  that  the  Vapour  may 
not  be  difperfed,  and  come  at  your  Lungs.  The  Mercury  then  that  has  col ledled 
itfelf  at  the  bottom  of  the  Oil  of  Vitriol  will  begin  to  be  diffolv’d,  and  if  you 
keep  up  the  fame  Fire,  the  Solution  will  at  laft  be  compleat.  By  this  means 
you  will  have  a  very  white  Mafs,  which,  by  continuing  the  Fire,  calcine  till  it 
will  fume  no  longer.  The  Powder  then  will  be  exceeding  white,  perfectly  like 
Snow,-  and  horribly  corrofive  and  intradfable,  and  is  called,  a  white  Calx  of  Mer¬ 
cury,  prepared  with  Oil  of  Vitriol.  This  may  be  made  in  the  manner  defer ibed, 
but  fcarcely  in  the  common  ones. 

2.  Reduce  the  dry  hot  Mafs  to  a  very  fine  Powder  in  a  glafs  Mortar,  and  at  the 
fame  time  have  by  you  a  glafs  Veffel  with  fome  very  pure  hot  Water,  at  left  20 
times  as  much  as  your  Mercury.  Throw  the  powder’d  Calx  into  the  Water, 
and  the  inftant  it  is  in,  as  it  falls  to  the  bottom,  it  lofes  its  white  Colour,  and 
acquires  a  very  beautiful  lemon  Colour.  Shake  the  Veflel  well  about  for  a  good 
while,  that  the  Powder  may  be  thoroughly  mix’d  with  the  Water,  and  then 
let  it  fettle,  and  pour  off  the  Liquor  into  another  Veffel.  Wafh  the  Matter 
that  remains  at  the  bottom  till  it  is  become  abfolutely  infipid,  and  then  dry  it 
thoroughly  with  a  gentle  Fire,  and  you  will  have  an  agreeable  lemon-colour’d 
Powder,  which  is  the  Turbith  Mineral  we  want. 

3.  Let  the  firft  Liquor  pour’d  off  ftand  quiet  for  fome  time,  and  then  filter 
and  infpiffate  it  to  fth,  and  you  will  have  a  mercurial  Water  ;  for  if  you  drop 
into  it  a  little  Oil  of  Tartar  per  Feliquium ,  there  will  be  precipitated  a  reddifh 
Powder.  This  Liquor  therefore  may  be  kept  under  this  Title. 
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USE. 

^TpHUS  the  exceeding  drong  Acid  of  Vitriol,  being  united  with  the  Mercu" 
ry,  produces  a  very  fix’d  white  Powder  that  will  bear  a  great  degree  of 
Heat  ,  for  it  is  really  much  more  fix’d  than  anyone,  not  verfed  in  thefe  things, 
wou’d  be  aware  of.  How  different  now  is  the  effedt  of  various  Acids,  with  re¬ 
gard  to  their  production  of  Colours?  With  the  greateft  degree  of  Fire  this  white 
Colour  is  not  altered,  which  happened  fo  eafily  with  Spirit  of  Nitre.  This 
white  Powder,  by  Calcination,  becomes  extremely  corrofive,  and  hence  poifon- 
ous.  But  in  what  a  fingular  manner  does  this  acquire  a  new  Colour,  by  only 
coming  into  contact  with  Water?  For  if  this  Powder  prepared  in  a  right  man¬ 
ner,  is  but  expofed  to  the  open  Air,  its  furface  in  a  ffiort  time  becomes  ycl- 
lowifh,  with  the  moifture  it  attracts  out  of  it.  This  Powder  feems  to  be  the 
Medicine,  by  the  prudent  ufeof  which,  Paracelfus  performed  fuch  very  extra¬ 
ordinary  cures.  This  appears  from  that  little  Treatile  of  his  called  Nofocomium , 
and  is  fufficiently  confirm’d  by  Oporinus ,  who  tells  us  that  he  frequently  made  it. 
But  he  rendered  it  milder  by  burning  Spirit  of  Wine  upon  it  according  to  the 
method  of  the  ancient  Chemifts,  who  ufed  by  this  means  to  free  metalline  Calx’s 
from  the  Salts  that  adhered  to  them  externally,  and  hence  were  tooacrid,  leav¬ 
ing  thofeonly  behind  that  were  combined  more  intimately.  The  judicious  Syden~ 
ham ,  who  was  very  fparing  of  his  commendations  of  the  Chemilts,  gratefully 
acknowledges  in  his  Treatife  De  Lue  Venerea ,  that  by  the  help  of  this  Medicine, 
fome  Difeales  are  cured,  which  are  otherwife  infuperable.  The  great  Boyle 
tells  us  too,  that  by  ufing  it  as  a  Sternutatory  in  a  gentle  dofe,  the  whole  Body 
has  undergone  fuch  an  alteration,  that  Catarads  have  been  truly  refolved  by  it. 
And  a  Woman  formerly  at  Paris ,  is  faid  with  it  to  have  cured  Perfons  whofe  cafes 
were  quite  defperate.  This  Medicine  therefore  is  a  match  for  dubborn  Difeafes, 
but  requires  the  diredion  of  a  fkilful  Plead,  nor  fhould  be  made  ufe  of,  except 
when  the  Malady  won’t  yield  to  gentler  Methods.  In  Dropfiesit  is  not  lefs  effica¬ 
cious,  nor  in  venereal  Diforders  of  the  Glands.  Van  Helmont  fays,  that  the 
Oil  of  Vitriol,  by  fimple  contad  with  the  Mercury,  is  converted  into  Alum  y 
but  this  fure  is  either  talking  improperly,  or  not  confident  with  truth.  But 
when  that  famous  Man  orders  the  Fire  of  Vitriol  of  Copper  to  be  pour’d  upon 
the  red  Precipitate  of  Joannes  a  Vigo,  and  to  be  thence  diddl’d  in  order  to  pre¬ 
pare  the  purging  Arcanum  of  Paracelfus,  then  certainly,  if  1  underftand  any 
thing  of  the  matter,  we  fhall  have  the  fame  Medicine  we  have  here  :  For  iffby 
the  Fire  of  Vitriol  of  Copper,  he  means  an  exceeding  ftrong  Oil  of  Vitriol,  then 
as  foon  as  ever  this  is  poured  upon  the  red  Precipitate,  it  immediately  didodges 
the  Spirit  of  Nitre  from  the  fix’d  Mercury,  and  renders  it  volatile,  and  at  the 
fame  time  taking  poffeffion  of  its  place  itfelf,  produces  fuch  a  Calx  of  Mercury 
as  we  are  here  talking  of-,  and  when  from  this  the  Water  of  the  Whites  of  Eggs 
is  diddled  fome  number  of  times,  the  external  Acid  is  feparated,  and  the  Pow¬ 
der  becomes  milder,  and  yet  works  very  well,  and  often  effects  what  is  fcarc.e- 
ly  within  the  power  of  any  thing  elfe.  If  by  Fire  here,  however,  we  are  to 
underdand  fomething  elfe  of*a  more  fubtil  nature,  I  conlefs,  I  know  nothing 
of  the  matter  j  but  by  comparing  Helmont  and  -Paracelfus  together,  I  think  it  is 
no  more  than  what  I  have  mention’d:  This  you  yourfelves  may  examine.  Me¬ 
tals  now,  when  they  are  alone,  ad  very  little  upon  our  Bodies,  except  by  their 
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fize,  figure,  and  weight ;  but  by  being  combined  with  exceeding  acid  Salts, 
they  acquire  new  powers  that  are  frequently  very  furprizing,  and  very  various, 
according  as  the  Acids  are  more  intimately  fix’d  within  them,  or  adhere  to  them 
more  externally.  Inform  of  a  Vitriol  they  ad  exceeding  violently.  If  this  is 
calcin’d,  the  Calx  grows  by  degrees  more  and  more  mild;  and  indeed,  by  a 
flrong,  and  long  continued  Calcination,  as  the  Acids  are  gradually  expell’d,  the 
roughed  Preparations  of  this  kind  become  mild,  as  happens  even  in  Turbith  it- 
felf:  But  at  the  fame  time  that  their  Operation  is  gentler,  it  becomes  proporti- 
onably  lefs  efficacious  ;  and  hence  thofe  Chemiflsand  Phyficians  have  been  mif- 
taken,  who  obferving  the  wonderful  effeds  of  Turbith,  but  feeing  it  work  vio¬ 
lently,  have  endeavoured  to  foften  it,  which  iseafily  done,  and  then  expeded  the 
fame  good  from  it,  when  it  was  mild,  as  they  had  before  experienced  when  it 
was  rough.  The  Methods  now  of  mitigating  its  Acrimony,  are  feparating  its 
Acid,  by  wafhing  it  thoroughly  with  Water  ;  by  Diflillation  of  fimple  Water 
from  it,  repeated  a  good  many  times,  and  always  to  a  drynefs  ;  by  treating  it  in 
the  fame  manner  with  Alcohol  ;  by  burning  Alcohol  upon  it ;  by  rubbing  it 
with  a  good  deal  of  a  metalline  Matter  as  in  the  Preparation  of  Mercurius  Dulcis ; 
by  the  addition  of  alcaline  Salts,  which  abforb  the  Acid  out  of  Metals  calcin’d 
with  Acids ;  by  grinding  it  with  Chalk,  Lapis  Cancrorum,  Oyfler-fhells,  or  the 
like  fubflances  which  are  true  Sponges  to  Acids  ;  by  calcining  it  with  a  flrong 
Fire,  and  for  a  long  time  ;  and  laflly,  by  fixing  it  in  the  Fire,  by  beginning 
with  a  gentle  degree,  and  gradually  increafing  to  as  great  a  one,  as  the  Glals 
will  bear  without  melting. 

•  * 

PROCESS  CC. 

An  igneous  Oil  of  Mercury . 

APPARATUS . 

UPON  Mercury  calcined  with  Oil  of  Vitriol  into  a  fnowy  dry  Calx ,  ac¬ 
cording  to  the  preceding  Procefs ,  and  grown  cold,  I  pour  in  this  clean  Uri¬ 
nal  an  equal  quantity  of  Oil  of  Vitriol.  I  boil  then  to  a  drynefs  as  before,  iffing 
all  poffible  caution  to  keep  clear  of  the  Fumes;  and  I  find  that  it  is  now  dried 
with  more  difficulty  than  it  was  before,  requiring  both  a  ftronger  Fire,  and  a 
longer  time  to  effedl  it.  When  the  Powder  at  lafl  becomes  dry,  I  add  again 
the  fame  quantity  of  Oil  of  Vitriol,  and  proceed  as  before,  and  by  this  means 
it  will  at  lafl  fcarcely  be  dried  by  an  intenfe  and  long  continued  Fire,  but  be¬ 
gins  to  remain  in  form  of  a  fix’d  Oil,  which  is  vaflly  corrofive  and  cauilic,  fo 
as  to  be  perfedlly  intradlable,  like  Paracelfus’s  Infernal  Fire.  The  Mercury, 
therefore,  by  this  management,  becomes  1b  fix’d  with  the  Oil  of  Vitriol,  that 
it  will  not  rile  with  a  prodigious  Heat. 

USE. 

'T-'HIS  Procefs  ferves  to  demonflrate  the  impregnation,  faturation,  and  in- 
ceration  of  Metals  by  Acids,  to  any  degree,  as  well  as  the  fixation  of  vola¬ 
tile  Mercury  by  Acids,  as  far  as  it  is  poffible.  By  this  means,  however,  it  will 
never  be  converted  into  any  Metal ;  for  let  Mercury  be  render’d  ever  fo  fix’d 

by 


Pt'a&ice  of  the  A  R  T.  345 

by  Acids  in  the  mod  artful  manner  pofiible,  do  but  grind  it  with  twice  as  much 
Filings  of  iron,  and  then  diftill  the  Mixture  in  a  glafs  Retort  with  the  greaceft 
fand  Heat,  and  the  Mercury  will  be  fet  at  liberty,  and  recover  its  original  form, 
the  Acid  being  attracted  into  the  Iron. 

PROCESS  CCL 

JEthiops  of  Mercury. 

A  P  PAR  A  T  U  S. 

TO  1  drachm  of  the  choiceft  Flowers  of  Sulphur,  in  a  glafs  Mortar,  add  3 
drachms  of  Mercury,  and  rub  them  well  together  for  a  good  while,  and 
the  Mercury  will  begin  to  vanifh,  the  Sulphur  at  the  fame  time  acquiring  a  grey- 
ifh  Colour:  Proceed  in  this  manner,  and  the  Mercury  will  intirely  difappear,  and 
you  will  have  a  black  Powder,  which  will  be  proport  ionably  more  fo,  as  it  islonger 
rubb’d.  By  this  method  you  may  eafily  prepare  what  quantity  of  it  you  pleafe. 
When  this  Preparation  has  flood  by  fome  time,  it  hardens  fpontaneoufly  into  a  folid 
black  Mafs,  which  however  may,  by  rubbing,  be  eafily  reduc’d  again  to  a  Powder. 

'*  USE. 

HERE  then  we  fee  how  eafily,  by  a  fimple  mechanical  attrition,  Mercury 
is  combin’d  with  crude  cold  Sulphur,  and  that  in  fuch  a  manner,  that  the 
union  becomes  confiderably  ftrong,  nor  to  be  afterwards  very  eafily  dififolv’d. 
The  Powder  prepar’d  in  this  manner,  is  inodorous,  infipid,  by  no  means 
acid,  nor  is  it  difpos’d  to  be  intimately  mix’d  with  any  thing.  When  it  is  taken  into 
the  human  Body,  it  is  not  capable  of  entering  either  the  venous,  chyliferous,  or 
lymphatic  Vefiels,  but  being  carried  on  diredlly  through  the  Inteftines,  paffes 
off  by  Stool,  and  perhaps  in  its  paffage  may  deftroy  Worms.  Every  perfon 
therefore,  I  imagine,  will  be  deceived,  who  expedls  any  better  effedts  from  it, 
which  I  have  never  yet  been  able  to  obferve.  And  I  can’t  but  think,  that 
thofe  Perfons  adl  fomewhat  imprudently,  who  order  fuch  large  quantities  of  this 
fofiil  Matter  to  Infants,  and  People  of  very  tender  Conftitutions,  as  it  is  foreign, 
and  not  to  be  fubdued  by  their  natural  powers,  and  is  fo  much  the  more  to  be 
fufpedted,  as  it  is  of  a  more  fluggifh  nature,  and  remains  longer  in  the  Body. 
Who  knows  the  effedt  of  a  fubftance,  which  fo  long  as  it  remains  compounded, 
don’t  feem  more  adlive  than  any  other  heavy  infipid  Earth  ?  That  the  Acid  of 
the  Sulphur,  now,  is  not  attradled  from  the  oily  part  into  the  Mercury  in  this 
Operation,  we  are  fufliciently  convinced,  as  there  is  nothing  produc’d  by  this 
means  but  a  homogeneous,  infipid,  inert  Mafs,  that  difcovers  no  degree  of  Acri¬ 
mony  at  all. 

PROCESS  CCII. 

Factitious  Cinnabar . 

APPARATUS. 

j  Take  4  ounces  of  the  belt  Flowers  of  Sulphur,  and  putting  them  into  a  tall 
X  earthen  Veffel  that  runs  out  into  a  rim  at  top,  melt  them  with  a  clear  gentle 
Vol.  II.  Yy  Fire, 
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Fire,  talcing  care  that  the  upper  part  of  the  VefTel  fhall  be  at  a  confiderable 
diftance  from  the  Fire,  for  fear  it  fhould  fet  fire  to  the  Sulphur,  which  lights 
with  a  vaft  deal  of  eafe  when  it  is  in  fuflon.  This  being  done,  I  take  12  oun¬ 
ces  of  Mercury  made  hot,  but  not  to  fuch  a  degree  as  to  begin  to  fume,  and 
by  means  of  a  VefTel  with  a  fpout  to  it,  pour  a  little  of  it  into  the  melted  Sul¬ 
phur,  which  immediately  begins  to  grow  fomewhat  tenacious.  I  then  keep 
them  conftantly  ftirring  with  a  thick  Tabacco-pipe,  and  pour  in  the  Mercury 
a  little  at  a  time,  till  the  whole  is  made  ufe  of,  and  intimately  mix’d  with  the 
Sulphur.  There  then  ulually  arifesa  great  hilling  with  denfe  red  Fumes,  and 
the  Matter  takes  fire  with  a  confiderable  noife.  Cover  the  mouth  of  the  VefTel 
with  a  Tile,  and  let  the  whole  grow  cold,  and  you  will  have  a  black  Mafs. 

2.  This,  which  is  like  the  .CEthiops  of  Mercury,  Procefs  201,  put  into  a 
HeJJian  Cucurbit,  and  lute  on  an  Alembic  very  clofe  with  a  Lute  made  of  Clay 
and  Lime,  or  elfe  cover  it  with  an  inverted  Cucurbit  fmall  enough  to  Hand  in 
the  mouth  of  the  former.  Set  the  Cucurbit  in  afand  Furnace,  taking  care  that 
the  bottom  of  it  Hands  upon  the  iron  Pot,  and  that  the  Sand  about  it  rifes 
a  little  higher  than  the  included  Matter.  Raife  a  Fire  gradually,  from  the 
gentleft  degree  to  the  greateft,  and  there  will  firft  come  off  a  fmall  quantity  of 
an  infipid  Water  ;  then  a  few  whitifh  Flowers ;  and  at  laft  fomewhat  black. 
When  the  Fire  has  been  kept  up  at  its  height  for  the  fpace  of  three  hours,  let 
the  whole  gradually  cool,  and  you  will  find  a  denfe  fubftance  adhering  to  the 
fides  of  the  Cucurbit,  which  will  be  black! fh  on  the  outfide.  Take  the  mafs 
out,  and  brufh  off  the  black  with  a  Hare’s  Foot,  and  then  when  it  is  reduc’d  to 
Powder,  it  is  of  a  fcarlet  Colour,  and  is  called  Factitious  Cinnabar.  At  the 
bottom  of  the  Cucurbit  there  will  remain  fomewhat  of  Faces. 

USE. 

HERE  then  we  at  firft  have  an  ^Ethiops  by  Fire,  as  we  had  by  rubbing  in 
the  preceding  Procefs.  The  Cinnabar  is  the  Mercury  and  Sulphur  com¬ 
bin’d  together  by  Fire  into  the  form  of  a  fimple  Fofiil,  fuch  a  one  as  we  find 
prepared  by  nature  in  a  great  many  Mines,  without  any  confiderable  difference. 
Its  vertues  in  the  human  Body  are  nearly  the  fame  with  thofe  of  the  .Ethiops. 
The  great  Crato  indeed  calls  it  the  Magnes  Epilepfue,  but  for  my  part,  I  never 
faw  any  fuch  extraordinary  effeCls  from  it.  If  it  is  join’d  with  Purgatives,  then 
it  is  carried  fooner  through  the  Inteftines,  and  does  no  more  than  we  mention’d 
of  .Ethiops  Procefs  201.  If  it  is  mixed  with  Pomatum,  it  makes  a  Cofmetic 
that  gives  a  red  Colour.  It  is  ufed  for  Fumigations  in  venereal  Diforders  of  the 
Nofe,  Mouth,  and  Throat,  but  frequently  with  little,  and  often  with  unhappy 
fuccefs.  The  Mercury  may  be  recovered  again  from  the  Cinnabar  exceed¬ 
ing  pure,  by  only  rubbing  it  with  twice  as  much  Filings  of  Iron,  and  then  diftil- 
ling  with  a  Retort  into  Water  with  the  ftrongeft  fand  Heat. 
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PROCESS  CCIII. 

An  Amalgama  of  Mercury  with  Lead ,  and  other  Metals . 

'  APPARATUS. 

i.  TL  yT  ELT  fome  pure  Lead  in  a  clean  iron  Ladle,  and  then  put  into  it  an 

JYlL  equal  quantity  of  hot  Mercury,  and  ftir  them  about  with  an  iron  Rod. 
Let  them  grow  cold,  and  you  will  have  a  homogeneous  Mafsof  a  filver  Colour, 
which  will  beconfiderably  hard,  but  by  rubbing  will  grow  fofter  and  fofter.  Put 
this  Mafs  into  a  glafs  Mortar,  rub  it,  and  then  add  to  it  what  quantity  of 
Mercury  you  pleale,  and  it  will  mix  with  it  as  Water  with  Water. 

2.  An  Amalgama  of  Tin  you  may  prepare  too  exaddy  in  the  fame  manner, 
and  this  likewise  may  be  diluted  by  the  addition  of  more  Mercury. 

3.  Take  a  folution  of  the  beft  Copper  in  Aqua  Forth,  faturated  to  that  de¬ 
gree  that  it  is  capable  of  diffolving  nothing  more,  dilute  this  with  12  times  as 
much  clean  Water,  heat  the  Liquor,  and  put  into  it  plates  of  polifh’d  Iron, 
and  the  Copper  will  be  precipitated  to  the  bottom  in  form  of  a  Powder,  and  the 
Iron  will  be  diffolv’d:  Proceed  in  this  manner  till  all  the  Copper  is  precipitated : 
Pour  off  the  Liquor  at  top,  and  wafh  the  precipitated  Powder  with  hot  Wa¬ 
ter,  till  it  is  grown  perfedly  infipid.  Dry  the  Powder  thoroughly,  put  it  into 
a  glafs  Mortar,  and  by  rubbing,  mix  with  it  an  equal  quantity  of  hot  Mercury, 
and  you  will  have  an  Amalagma ,  in  which  the  Copper  will  be  combin’d  with  the 
Mercury,  and  which  may  then  be  diluted  by  a  farther  addition  of  it.  An 
Amalagma  of  Copper  in  any  other  manner,  upon  trial,  you’ll  find  fufficiently 
difficult. 

4.  Pure  Silver,  precipitated  from  Aqua  Fortis ,  may  in  the  fame  manner  be 
reduced  to  an  Amalgama ,  as  I  took  notice  in  our  Hiftory  of  Silver,  to  which  there¬ 
fore  I  refer  you. 

5.  Diffolve  the  purefl  Gold  in  Aqua  Forth ,  till  it  will  take  up  no  more  *,  di¬ 

lute  the  Solution  with  12  times  as  much  pure  Water  ;  put  into  it  fome  Plates 
of  polifh’d  Copper,  and  a  Powder  of  Gold  will  be  precipitated  to  the  bottom, 
and  upon  the  Copper.  Let  it  hand  hot  till  the  Copper  you  put  in  will  be  no 
longer  affeded,  fhake  the  Plates  that  all  the  Gold  may  fall  to  the  bottom,  pour 

off  the  Liquor  at  top,  waffi  the  precipitated  Powder  with  Water,  dry  it,  and 

then  in  a  glafs  Mortar  you  may  reduce  it  to  an  Amalgama  with  Mercury,  and 
afterwards  dilute  it  with  more  as  you  pleafe.  Or  take  a  mixture  of  Gold  and 
Silver,  coppel  it  with  Lead,  and  by  means  of  a  good  affaying  Aqua  Fortis,  fepa- 
ratethe  Silver.  Then  wafh  the  black  Powder  of  Gold  that  remains  at  the  bot¬ 
tom,  dry  it,  andwhilft  it  is  hot,  rub  it  with  Mercury,  and  it  will  prefently  be 
reduced  to  an  Amalgama ,  which  will  bear  dilution  as  before.  All  Amalgam (f  s 
now  are  white,  prepare  them  from  whatever  Metal  you  pleafe. 

USE. 

*0  Y  thefe  methods  then,  you  may,  without  any  lofs,  make  an  Amalgama  from 
D  all  Metals  but  Iron.  There  are  other  ways  of  doing  it  likewife,  but  not 

without  lofing  a  good  deal  of  your  Mercury,  and  being  in  danger  from  the 

Y  y  2  Fumes. 
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Fumes.  Hence  we  fee  that  Mercury  is  the  true  folvent  Water  of  Metals.  Thefe 
now,  when  they  are  thus  reduced  to  an  Amalgama ,  may  be  mix’d  and  blended  to¬ 
gether,  and  lie  concealed  among  one  another.  This  folution  of  Metals  by  Mercu¬ 
ry,  I  look  upon  to  be  the  Bafis  of  Alchemy.  Hence  fome  of  your  avaritious 
Trickfters  adulterate  Mercury  with  Lead  ;  but  by  exhaling  a  grain  or  two  of 
it,  the  cheat  is  eafily  difcovered.  And  hence  perhaps  happens  the  coagulation 
of  Mercury,  afcrib’d  both  by  Paracelfus  and  Van  Helmont ,  to  the  fixing  fume  of 
Lead,  and  a  wonderful  fixing  metalline  Spirit  ;  For  if  you  melt  fome  Lead, 
and  when  it  is  beginning  to  cool,  but  is  not  harden’d,  you  make  an  impreflion 
on  the  furface  with  a  Stick,  and  gently  drop  a  little  cold  Mercury  into  it,  in  a 
fhort  time  it  will  acquire  a  folid  confiftence.  But  does  not  this  happen  from 
the  hot  Lead’s  being  receiv’d  into  the  Mercury,  and  fo  amalgamated,  and  of 
confequence  forming  a  pretty  hard  Mafs?  Certainly,  if  you’ll  take  a  little  of 
this  fix’d  Mercury,  and  putting  it  into  a  fmall  Veflel,  expofe  it  to  the  Fire, 
you’ll  be  convinc’d.  This  Art  now,  of  making  Amalgama? s,  has  given  rife  to  a 
common  Cheat;  for  if  you  combine  Gold  or  Silver  with  Mercury  in  this  man^ 
ner,  by  only  adding  Lead  to  them  in  the  Fire,  you  may  recover  them  again,  and 
thus  make  a  plaufible  fhewof  producing  thefe  Metals.  But  only  take  a  little 
of  this  Mercury,  put  it  into  an  iron  Ladle,  and  fet  it  on  the  Fire,  and  then  the 
Mercury  flying  off,  and  leaving  the  Metal,  will  at  once  difcover  the  fraud. 
On  thefe  principles  depends  the  Art  of  gilding  with  Gold  and  Silver. 


PROCESS  CCIV. 

The  Ablution  of  Metals  by  Mercury * 

A  P  P  A  R  A  T  U  S. 

TAKE  an  Amalgaina ,  rub  it  in  a  glafs  Mortar,  the  longer  the  better,  and  it  will 
begin  to  grow  black.  Pour  clean  Water  upon  it,  and  continue  to  rub  it  and  the 
Water  will  grow  black  and  turbid.  Pour  this  out,  add  more  Water,  and  rub 
again,  and  this  will  be  changed  as  the  former.  Repeat  this  till  the  laft  Water,  af¬ 
ter  rubbing,  remains  clear.  You  will  then  have  a  pure  Amalgama  thatlooks  like 
Silver.  And  here  all  Amalgama?  s,  treated  in  this  manner,  make  the  Water  thus 
black,  more  or  lefs,  that  of  Gold  however  leaftofalL  The  Powder  that  come3 
away,  when  it  is  dried,  is  neither  found  to  be  Mercury  nor  Metal.  In  the  other 
Metals  try  if  you  can  find  any  end  to  this  work  :  I  am  apt  to  believe  you 
fcarcely  will. 

USE. 

TTENCEwe  learn  that  pure  Mercury,  by  being  mixed  with  Metals,  becomes  fo 
-El  united  with  them,  that  fomething  which  lay  concealed  in  one  or  borh  of 
them  before,  is  now  by  this  means  expelled.  If  in  this  manner  you  procure  a 
good  deal  of  this  Powder  from  Gold  and  Silver,  as  the  Matter  both  of  one  and 
the  other  remains  exaftly  the  fame  in  Weight,  without  the  leaft  addition  or  di¬ 
munition,  the  Powder  mud  neceflarily  in  this  cafe  be  produced  from  the  Mer¬ 
cury.  But  this  is  a  matter  of  deep  fpeculation,  concerning  which  I  hope  to  pub- 
lifh  my  thoughts  elfewhere,  and  therefore  here  I  add  nothing  farther. 


PROCESS. 
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PROCESS  CCV. 

The  Solution  of  Gold. 

A  P  P  A  R  A  T  U  S. 

TAKE  of  Aqua  Forth  4  parts,  of  the  pureft  Sea-Salt  1  part,  mix  them  to¬ 
gether,  and  you  will  have  a  yellow  Liquor.  Pour  this  into  a  clean  Urinal, 
put  into  it  of  the  pureft  Gold  beat  into  Plates  1  part,  fet  the  Urinal  upon  the 
Fire,  that  they  may  be  thorough  hot,  and  the  Gold  will  diffolve.  Then  throw 
in  2  or  3  grains  of  Gold  at  a  time,  till  at  laft,  whilft  it  ftands  thus  hot,  fome 
part  remains  undiflolved.  Then  pour  out  the  Liquor,  and  you  will  find  it  of 
a  golden  Colour.  If  there  remains  nothing  black  at  the  bottom,  it  is  a  fign 
there  was  no  Silver  intermixed  with  the  Gold  •,  for  if  this  had  been  the  cafe,  it 
would  have  precipitated  in  form  of  a  black  Powder.  This  then  is  a  folution  of 
Gold,  which  will  be  brought  about  by  every  Aqua  Regia  prepared  in  what  man¬ 
ner  foever  you  pleafe,  as  we  have  taken  notice,  and  explained  already. 

USE. 

HENCE  we  fee  the  reafon  of  the  name  Aqua  Regia.  If  this  Solution  touches 
the  Skin,  it  changes  it  of  a  purple  Colour.  It  is  cauftic,  and  taken  inter¬ 
nally  has  a  poifonous  quality.  By  a  fixed  or  volatile  alcaline  Salt  the  Gold  is 
precipitated,  and  falls  all  to  the  bottom.  If  the  Powder  is  then  thoroughly 
wafhed  and  dried  very  carefully  with  a  gentle  Heat  of  80  degrees,  it  will  weigh 
more  than  the  Gold  that  was  difiolved.  If  you  heat  this  gradually,  when  it 
comes  to  be  hot  to  a  certain  degree,  it  on  a  fudden  is  difcharged  with  a  great 
report,  and  difappears.  Hence  it  is  called  Aurum  Fulminans ,  or  Aurum  Tonitru - 
ans.  This  now  is  a  furprizing  Phenomenons  nor  explicable,  as  I  conceive,  either 
a  priori ,  or  by  analogy  ;  at  leaft  all  the  endeavours  hitherto  to  explain  it,  appear 
to  me  to  be  inefficient.  When  this  has  gone  off  in  this  manner  in  a  very  large 
glafs  Veftel,  there  has  a  vaftly  fubtle  Powder  of  Gold  been  recovered  from  it. 
They  who  under  the  notion  of  an  arcanum  have  given  it  internally,  at  extrava¬ 
gant  prices,  promifing  extraordinary  things  from  it,  have  brought  great  Pains* 
Gripings,  and  other  Diforders  upon  their  Patients.  What  beautiful  difcoveries 
therefore  may  be  made  in  the  chemical  Art  that  do  no  manner  of  fervice  to  Phy- 
Tick  ? 

IV.  Upon  SEMI-METALS. 

I.  Upon  fatine  ones. 

PROCESS  CCVI. 

The  Analylis  of  Vitriol ,  or  Refolution  of  it  into  a  Spirits  Oil,  and  Coke - 

thar . 


APPARATUS. 


^TAKE  of  the  common  green  Gofelar  Vitriol  8  pounds,  put  it  into  two 
earthen  Long-necks,  each  of  which  will  hold  4  pounds,  cover  both  of 
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thefe  with  a  Tile,  and  fet  them  upon  the  Hearth  under  the  Chimney.  Place 
Fire  round  them,  that  they  may  grow  gradually  hot  quite  through,  and  the  Vi¬ 
triol  will  begin  to  fume.  Bring  the  Fire  nearer,  and  increafe  it,  and  then  the 
Vitriol  will  melt,  and  become  liquid,  but  upon  railing  it  ftill  higher,  it  will 
thicken,  and  acquire  a  greyifh  Colour.  Then  place  the  Fire  all  about  the  Long- 
necks  in  fuch  a  manner  as  quite  to  furround  them,  that  the  included  Matter  may 
o-row  yellowiih,  and  about  the  Sides  begin  to  grow  reddifh.  When  you  fee 
this  is  the  cafe  let  the  Fire  go  down,  and  you  will  find  the  Long-necks  fplit. 
Take  out  the  Vitriol,  and  reduce  it  to  Powder,  which  will  be  of  a  yellowifli 
Colour.  This  then  is  the  Calcination  of  Vitriol,  for  the  Diftiilation  of  the  Spi¬ 
rit,  and  Oil.  And  this  indeed  is  very  convenient,  for  otherwife  in  order  to  le- 
parate  the  Phlegm  fafely,  the  Operation  will  be  exceeding  tedious,  or  elfe  by 
its  rifing  hot  the  Receiver  will  be  broke;  and  then  the  diftilling  Veffel  being 
prefs’d  by  the  melted  Matter,  will  be  cracked  likewife.  Hence  the  Vitriol  muft 
be  calcined  till  it  won’t  any  longer  melt  in  the  Fire.  In  this  firft  part  of  the  Ope¬ 
ration  there  is  generally  loft  5  pounds  out  of  the  8. 

2.  Take  the  remaining 5  pounds  of  Vitriol,  thus  calcin’d,  put  it  into  a  ftrong 
earthen  Long-neck  that  is  big  enough  to  contain  twice  the  quantity,  and  place  it 
in  the  fame  Furnace  that  is  ufed  for  drawing  Spirit  of  Nitre,  and  Salt,  which, 
together  with  the  Long-necks,  you’ll  find  defcribed  in  the  Diftiilation  of  Spirit 
of  Nitre,  and  Spirit  of  Sea-Salt,  with  Bole.  When  this  is  well  fecured  in  the 
Furnace  with  Bricks  and  Mortar,  fix  a  cylindrical  Segment  into  the  Mouth, 
and  with  a  ftilff  Lute  made  of  Clay  and  Lime,  very  clofely  fecure  it  all  round. 
About  the  other  end  of  the  Segment  wrap  a  wet  Cloth,  andthen  infert  that  in¬ 
to  a  very  large  glafs  Receiver,  taking  care  that  it  fits  it  as  exadtly  as  poflible, 
anddoes  notgo  in  above  two  inches.  And  here  you  muft  take  care  that  the  axis 
of  the  Receiver,  the  cylindrical  Segment,  and  the  Long-neck  are  in  the  fame 
right  line,  for  fear  either  the  Neck  of  the  Receiver  or  the  Segment  fhould  be 
broke.  Let  this  laft  Joint  be  clos’d  as  nicely  as  poflible  with  the  fame  Lute  as 
the  former,  and  then  wrap  round  it  a  Cloth  daubed  with  the  fame.  This 
being  done,  let  the  whole  be  left  four  and  twenty  hours,  that  the  Lute  may  be 
dried. 

3.  Raife  a  Fire  with  exactly  the  fame  cautions  as  you  find  given  Procefs  141, 
144,  and  there  will  firft  come  off  a  white  Fume,  and  the  Receiver  will  grow 
hot,  upon  which  keep  up  the  Fire  in  the  fame  degree  for  the  fpaceof  fix  hours. 
Then  increafe  it,  and  there  will  begin  to  appear  Stria  of  Spirits,  running  like  an 
Oil  down  the  fides  of  the  Receiver ;  proceed  with  this  Fire  for  fix  hours  more. 
And  laft  of  all  urge  the  Matter  another  fix  hours,  fo  that  the  Long-necks  fhall 
be  all  the  time  perfectly  red  hot  all  over,  and  you  will  then  have  the  laft  thick 
Oil.  And  here  if  any  Vapour  perfpires  through  the  Lute,  you  my  cover  the 
Crack  with  a  little  bit  of  Cloth,  daub’d  over  with  the  fame,  and  made  hot, 
and  by  this  means  it  will  be  fufficiently  fecured.  Continue,  now,  your  Ope¬ 
ration  ever  fo  long,  you  will  always  find  a  Vapour  coming  off,  though  the  Li¬ 
quor  it  produces  won’t  pay  for  the  trouble  and  Charge,  and  therefore  I  think 
it  fhould  not  be  protrafted  above  eighteen  hours.  Let  the  Fire  then  gradually 
fink,  til!  the  middle  Segment  has  not  much  Heat  in  it,  and  the  Receiver  is 
grown  intirely  cold. 

4.  Have  by  you  a  Bottle  with  a  large  bottom,.and  narrow  Neck,  with  a  pret- 
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ty  large  Funnel  (landing  in  it.  Very  cautioufly  wet  the  Cloth  and  Lute  about 
the  Mouth  of  the  Receiver,  and  when  it  is  fufficiently  moiftened,  draw  it  off  ve^ 
ry  gently  in  a  horizontal  direction,  for  fear  of  cracking  it,-  and  take  care  that 
the  Fumes  don’t  come  at  you,  nor  any  of  the  Lute  fall  into  the  Receiver.  When 
it  is  off,  wipe  the  Neck  of  the  Receiver,  and  then  cautioufly  inverting  it,  pour 
the  Liquor  into  the  Funnel,  and  fo  into  the  Bottle,  which  flop  clofe,  and  fet 
the  Receiver  by  for  the  fame  ufe  another  time.  By  this  method  then  I  gene¬ 
rally  have  21  ounces  of  a  black,  thick,  ffrong,  fuming  Oil  of  Vitriol,  there 
remaining  in  the  Long-neck  a  light,  powdery,  rough,  red  Calx ,  fomewhat 
blackifh,  to  the  quantity  of  52  ounces  ;  fo  that  7  ounces  are  diffipated  and 
loft. 


USE. 

T  N  this  manner  then  is  drawn  Oil  or  Spirit  of  Vitriol,  which  is  of  very  great 
and  extenfive  ufe  both  in  Chemiftry  and  Phyiick  •,  for  it  is  the  moft  powerful, 
heavieft,  and  moft  antifeptic  Acid,  but  a  cauftic  one.  Vitriol  therefore  confifts 
of  this  Acid,  Colcothar,  and  the  Phlegm  that  was  firft  expelled  in  the  Calci¬ 
nation  of  it.  This  Oil  of  Vitriol  cannot  be  brought  to  boil  with  a  lefs  Heat  than 
one  of  600  degrees.  If  it  is  put  into  a  clean  glafs  Cucurbit,  and  urged  with  a 
Sand  Heat  of  500  degrees,  it  gives  out  a  fylveftrian,  fuffocating  Spirit,  and  a 
Water,  and  then  from  black  it  becomes  limpid,  exceeding  heavy,  and  igneous, 
and  if  it  is  poured  into  a  wet  glafs  Veffel,  it  inftantly  produces  fuch  a  Heat,  as 
to  make  it  fly,  and  like  a  Magnet  attrads  the  Water  out  of  the  Air.  If  you 
take  4  ounces  of  this  Oil,  put  it  into  a  clean  fmall  Retort  that  has  a  long  Neck, 
very  much  bent,  and  diftill  with  a  Sand  Heat,  directing  your  Fire  in  fuch  a 
manner  that  there  lhall  be  about  6  feconds  betwixt  the  Drops,  which  mult  fall 
into  clean  Water  in  the  Receiver,  then  you  will  have  an  exceeding  pure  Oil  of 
Vitriol,  which  will  be  as  good  as  Spirit  of  Sulphur  per  Campanam :  But  this  re¬ 
quires  a  fkilful  Operator.  Every  drop,  as  it  falls  into  the  Water  makes  a  hilling 
noife,  as  if  it  was  Fire.  If  one  of  thefe  Drops  falls  upon  the  bare  Glafs,  it 
immediately  flies  with  the  Heat  of  it,  as  if  it  were  cut  with  a  Diamond.  And 
if  you  urge  it  with  too  ftrong  a  Fire,  you  break  the  Neck  of  the  Retort,  and 
lofe  your  labour,  and  there  exhales  a  pernicious  fuffocating  Vapour.  If  ever 
therefore  there  is  caution  neceffary,  it  is  here.  But  otherwife  this  is  an  elegant 
Procefs,  both  with  regard  to  the  nicety,  and  the  ufe  of  it,  as  by  a  prudent  pradice 
in  the  chemical  and  medicinal  Arts  you  yourfelves  may  experience.  Paracelfus 
tells  us,  the  belt  method  of  preparing  this  Oil  is  to  diftill  the  Vitriol  in  a 
Heffian  Veffel  to  a  drynefs,  and  then  pour  the  Liquor  back  again  upon  the  Re- 
fiduum ,  and  draw  it  off  again,  and  to  repeat  this  a  great  number  of  times,  the 
oftner  the  better.  And  then  he  promifes  you,  that  you  will  havekt  Liquor 
that  is  greatly  ufeful  if  it  isjufed  with  judgment.  But  here  you  muft  take  care 
that  the  Veffel  is  not  broke  by  the  too  great  quantity  of  the  calcined  Vitriol, 
which  is  guarded  againft  by  making  ufe  of  but  a  fmall  quantity  at  a  time  in  pro¬ 
portion  to  the  Veffel. 


PROCESS 
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PROCESS  CCVII. 

Em  Veneris . 

APPARATUS . 

I.^AKE  the  Colcothar  that  remains  in  the  preceding  Prscefs ,  put  it  into  a 
-L  large  Crucible,  which  cover  clofe  with  a  Tile,  and  place  in  the  hotteft 
part  of  the  Furnace,  viz.  under  the  Chimney,  where  there  will  fome  more  Oil 
of  Vitriol  (till  be  expelled.  Let  it  be  kept  thoroughly  red  hot  during  the  whole 
time,  and  by  this  Calcination  the  Colcothar  will  become  exceeding  red.  Boil  it 
in  Water  in  a  glafs  Veffel^Jtirring  it  well  about,  let  it  fettle,  pour  off  the  Li¬ 
quor  at  top,  filter  it  boiling  hot,  and  it  will  have  the  Tafte  of  Vitriol.  Upon 
the  Refiduum  pour  more  Water,  boil,  decant  the  Liquor,  and  throw  it  away, 
and  fo  proceed  till  the  laft  Water,  by  being  boiled  with  the  Colcothar,  will  ac¬ 
quire  no  manner  of  Tafte.  You  will  at  laft  then  have  remaining  a  fine  red 
Powder,  which  keep  under  the  title  of  a  fweet  Calx  of  Vitriol.  If  the  firft  Li¬ 
quor,  after  it  is  rendered  pure  by  Filtration,  is  infpiffated,  it  will  yield  a  kind 
of  yellow  Vitriol,  whence  we  learn  what  a  furprizing  Body  Vitriol  is  in  regard 
of  its  fixity  in  the  Fire,  even  in  the  faline  part  of  it. 

2.  Take  of  the  fweet  Calx  of  Vitriol,  and  the  drieft  Flowers  of  Sal  Ammoniac , 
of  each  equal  parts,  put  them  into  a  hot  glafs  Mortar,  and  with  a  glafs  Peftil 
rub  them  very  ftrongly,  and  for  a  good  while,  till  they  are  thoroughly  mixt 
and  work’d  together,  taking  care  at  the  fame  time  that  they  don’t  acquire  any 
moifture,  for  which  reafon  this  fliould  be  done  on  a  clear  dry  day,  and  in  a  hot 
place.  Put  this  Powder  into  an  earthen  Cucurbit,  not  too  high,  fix  on  a  broad 
Alembic  with  a  wide  Beak,  hang  on  a  fmall  Receiver,  and  then  place  the  Cu¬ 
curbit  in  a  fand  Furnace,  fo  that  the  bottom  of  it  fhall  almoft  touch  the  iron  Pot. 
Then  cover  the  Cucurbit  with  Sand  to  half  its  height,  and  give  a  gradual  Fire. 
In  the  firft  place  then  there  will  come  off  an  acrid,  volatile,  yellowifh  Liquor, 
of  an  intolerable  Smell,  and  a  very  corrofive,  igneous  Tafte,  nearly  as  it  hap¬ 
pen’d  in  the  fublimation  of  Iron,  Procefs  169,  for  the  phyfical  Ratio  is  pretty 
much  the  fame.'The  Fire  being  increafed  after  the  Liquor  is  expell’d,  there  rifes 
into  the  Alembic  fome  white  Flowers,  then  yellow  ones,  and  in  a  fhort  time 
exceeding  red  ones.  Keep  up  the  Fire  for  the  fpace  of  6  hours,  and  at  laft  let 
it  be  fo  ftrong  as  almoft  to  make  the  Pot  red  hot.  Then  let  the  Fire  fink, 
and  you  will  find  in  the  Alembic,  and  about  the  upper  part  of  the  Cucurbit, 
a  fublimate  of  a  very  beautiful  red  Colour,  which  is  fait  and  aftringent,  and 
very  much  like  Flowers  of  Iron.  This  being  carefully  taken  out,  and  put  im¬ 
mediately  into  a  dry  Vial,  you  will  have  at  the  bottom  of  the  Cucurbit  a  red 
Matter  of  a  rough  Tafte,  which  in  the  Air  readily  puffs  up,  and  in  fome  mea- 
fure  diffolves.  It  is  necefiary  however  to  obferve  here,  that  thefe  productions 
will  be  different,  according  as  you  make  ufe  of  Vitriol  of  Copper,  or  Iron. 

'USE. 

THE  moft  fix’d  metalline  part  of  the  Vitriol,  by  the  affiftance  of  the  Sal 
Ammoniac ,  and  the  Fire,  is  here  render’d  volatile.  And  the  qualities  of 
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the  Iron  in  the  Flowers  prepared  from  this  calcined  Vitriol,  are  nearly  the  fame 
as  in  tnofe  made  from  the  crude  Iron,  Procefs  169.  This  Preparation,  there¬ 
fore,  if  we  muft  ufe  thefe  terms,  fhould  rather  be  called  the  Ens primum  Martis, 
and  that  from  the  blue  Vitriol,  the  Ens  Veneris.  Hence  then  we  underhand  the 
death  and  refufcitation  of  Metals,  talked  fo  much  of  by  Paracelfus.  One  grain 
of  this  Sublimate  turns  a  large  quantity  of  an  Infufion  of  Galls  into  Ink.  Mr. 
Boyle  promifes  prodigious  things  from  this  Medicine,  in  thofe  Diforders  that  arife 
from  too  great  a  laxity  and  weaknefs  of  the  folid  Stamina ,  as  in  the  Rickets,  and 
the  like  ;  and  there  it  is  of  great  fervice.  And  hence  Helmont ,  in  his  Treatife 
called  Butler ,  fays  a  great  many  pretty  things  of  fomething  of  the  fame  nature. 
Since  we  fee  now,  that  after  the  extremeft  torture  of  the  Fire,  fuftain’d  both  in  a 
clofeand  open  Veffel,  there  ftill  remains  fomething  vitriolic  here,  it  is  no  wonder 
at  all  that  Vitriol  will  continue  to  emit  Fumes,  tho’  you  diftill  it  ever  fo  long. 
This  wonderful  Body  certainly  defervesthe  moft  careful  examination. 


II.  Upon  fulphureous  Semi-Metals . 

PROCESS  CCVIII. 

P’he  Solution  of  Antimony  in  Aqua  Regia. 
APPARATUS. 

TAKE  of  the  pureft  Antimony,  colledted  from  the  tops  of  the  Cones,  half 
a  pound,  reduce  it  to  Powder,  and  put  it  into  a  glafs  Veffel  that  is  low 
and  pretty  large,  and  cut  off  in  fuch  a  manner,  as  to  have  a  wide  Mouth.  Set 
the  Veffel  with  the  Antimony  under  a  Chimney  that  will  carry  the  Fumes  up 
without  difiipating  them,  and  then  pour  upon  it  half  a  pound  of  Aqua  Regia.  By 
this  means  there  will  be  excited  an  incredible  Effervefcence,  with  a  prodigious 
Heat,  Noife,  and  very  red  and  denfe  Fumes,  all  which  willfoon  be  over.  There 
will  then  remain  at  the  bottom  a  moift,  thick,  pappy  Matter,  of  a  greyifh 
and  yellowifh  Colour.  Dry  this  with  a  very  gentle  Fire,  keeping  it  now  and 
then  ftirring  with  a  Stick. 

USE. 

This  is  called  an  immerfive  or  humid  Calcination  of  Antimony,  by  which 
this  Foffil,  which  before  was  neither  emetic,  nor  purgative,  acquires  the 
moft  virulent  qualities.  The  yellow  Matter  interfperfed  through  this  Calx,  is 
a  true  Sulphur  of  Antimony,  which  the  Acid  not  being  able  to  diffolve,  is  dis¬ 
charged  from  the  other  metalline  part  of  the  Antimony,  which  is  corroded  by 
the  Aqua  Regia.  Hence  therefore  in  this  Operation,  there  is  both  a  Calcination 
and  Separation.  This  Procefs  is  neceffary  to  thofe  that  follow. 
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PROCESS  CC1X. 

-  'True  Sulphur  of  Antimony . 

APPARATUS. 

UPON  the  Calx  of  the  preceding  Procefs  pour  fome  clean  Water,  fhake  them 
together,  and  pour  off  the  turbid  Liquor  into  another  Veffel ;  add  more 
Water,  fhake  and  decant  as  before,  and  proceed  in  this  manner  till  the  yellow, 
lighter  part  .being  thus  difperfed  through  the  turbid  Waters,  is  feparated  from 
the  heavier  metalline  one.  Mix  the  decanted  Waters  together,  pour  off  the 
whitifh  Water  at  top  from  the  fulphureous  Matter  that  falls  to  the  bottom,  which 
dry  with  a  very  gentle  Fire,  and  it  will  be  a  true  Sulphur  in  every  character. 
If  you  put  larger  lumps  of  Antimony  into  Aqua  Regia,  and  fo  perform  the  Solu¬ 
tion,  then  the  Maffes  of  Sulphur  will  be  larger  •,  for  the  Aqua  Regia  penetrating 
to  the  bigger  portions  of  the  Metal  that  lie  concealed  in  the  Sulphur,  will  dif- 
folve  and  extract  them,  and  fo  render  the  Maffes  of  Sulphur  more  remarkable. 

USE. 

HENCE  then  it  appears  how  intimately  Sulphur  may  lie  concealed  under 
the  appearance  of  a  fhining  Metal  ;  and  how  furprizingly  the  Aqua  Regia 
can  find  out  the  metalline  part  amongft  the  Sulphur.  But  how  wonderfully 
does  the  Sulphur  here  retain  its  proper  nature  without  any  alteration?  This  is 
that  Sulphur  of  Antimony  which  Van  Helmont  orders  to  be  extradted,  and  which 
he  fays  fcarcely  differs  from  the  common,  except  that  it  is  a  little  more  upon 
the  greenifh  ;  and  indeed  there  is  hardly  any  difference.  Nor  perhaps,  does 
the  Cinnabar  that  is  made  with  it,  in  regard  of  its  Vertues,  deferve  fo  much 
trouble  :  Certainly,  the  fubliming  it  feven  times,  as  he  diredts,  is  not  fo  eafily 
done  as  diredted.  In  this  Operation,  however,  we  have  an  ocular  demonftra- 
tion,  that  Antimony  confifts  of  a  fulphureous  and  a  metalline  part. 

PROCESS  CCX. 

Glafs  of  Antimony . 

APPARATUS. 

i.  AKE  of  the  pureft  Antimony  reduced  to  Powder  2  pounds,  put  it  m- 
■**  to  a  large  earthen  Difh  that  is  not  glazed,  and  in  the  open  Air  place  it 
over  a  Fire,  in  fuch  a  manner,  that  the  Powder  fhall  fume,  but  not  melt.  On 
hitting  this  nicely  depends  the  whole  Operation.  Keep  the  Powder  continually 
ftirring  with  an  earthen  Rod,  and  there  will  rife  a  white,  thick,  fetid  Fume, 
which  is  prejudicial,  and  therefore  muff  be  cautioufly  avoided  by  the  Operator’s 
ffanding  lo  that  the  Wind  fhall  blow  it  from  him.  Carefully  continue  this  Cal¬ 
cination  in  an  equable  manner  till  the  Matter  fumes  no  longer.  Then  increafe 
your  Fire  a  little,  and  if  it  begins  to  fume  again  keep  it  up  till  it  ceafes,  and 
Chen  make  your  Fire  pretty  ftrong  till  the  Difh  begins  to  be  red  hot,  and  the 
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included  Matter  emits  no  more  Fumes,  and  you  will  by  this  means  have  a  Calx 
of  a  greyifh  Colour.  If  you  proceed  to  calcine  this  with  a  dill  greater  degree 
of  Fire,  till  the  Powder  grows  red  hot  likewife,  you  will  then  have  a  yellow 
Calx,  which  is  more  purified  from  the  volatile  part.  If  in  the  beginning  of  the 
Operation  your  Fire  fhould  happen  to  be  fo  drong  as  to  melt  the  Antimony, 
and  make  it  run  into  Lumps,  you  mud  immediately  llacken  your  Fire,  and  re¬ 
duce  thefeagain  to  Powder.  This  is  the  calcination  of  crude  Antimony  by  means 
of  Fire  alone,  and  it  is  of  great  ufe. 

2.  Put  this  Calx  into  a  Crucible,  round  which  place  fire  at  a  didance,  gra¬ 
dually  bringing  it  nearer  and  nearer,  that  the  Crucible  may  gently  and  equably 
grow  warm,  hot,  very  hot,  and  at  lad  red  hot,  it  being  all  the  time  clofe  co¬ 
vered  with  a  Tile,  that  no  Coals  or  Afhes  may  fall  into  it.  Increafe  your  Fire 
till  the  Calx  is  put  in  fufion,  in  which  date  let  it  dand  for  half  a  quarter  of  an 
hour,  and  then  pour  it  out  upon  a  very  hot,  dry  Marble,  and  you  will  have  a 
brittle,  fub-pellucid,  hard  Cake,  of  a  dark  yellow  Colour,  which  is  called  Glafs 
of  Antimony,  and  is  fo  much  clearer,  as  it  dands  longer  in  the  Fire. 

USE. 

ANTIMONY  confids  of  common  Sulphur  {Procefs  209),  and  a  metalline 
glebe.  All  the  Sulphur  becomes  volatile  by  the  Fire  made  ufe  of  for  this 
calcination  [Procefs  150),  but  the  metalline  part  bears  a  melting  Fire,  as  ap¬ 
pears  when  it  is  melted  into  Cones,  but  then  it  always  yields  a  white  fuffocating 
Fume.  Hence  then  we  underdand,  that  when  Powder  of  Antimony  is  udulated 
with  fuch  a  Fire  as  is  not  able  to  melt  it,  then  the  external  Sulphur  is  gradually 
expelled,  by  which  means  the  metalline  part  is  purified,  and  at  lad  is  converted 
into  a  torrified  Calx,  which,  though  the  Antimony  was  harmlefs  before,  is  a 
mod  virulent  emetic.  How  this  fhould  happen,  now,  is  not  hitherto  well  ex¬ 
plained.  This  Calx ,  being  put  in  fufion,  is  Antimony  converted  into  Glafs,  as  we 
formerly  faw  in  Lead.  And  indeed  the  Adepts  fay,  that  there  is  a  great  Agree¬ 
ment  betwixt  Lead  and  Antimony,  which  is  confirmed  by  the  melting  this  Calx 
into  Glafs.  This  is  almod  a  fatal  Emetic.  And  why?  If  it  is  infus’d  in  a  foft 
Wine,  not  too  acid,  it  yields  an  Emetic  with  very  little  lofs  of  its  Subdance. 
The  Vertue  however  may  be  pretty  foon  drawn  out  by  repeating  the  infufion. 
This  makes  the  emetic  Wine  every  where  fufficiently  known.  This  Glafs  of 
Antimony  confumes  almod  all  metalline  Bodies  in  the  Ted,  but  to  Gold  it 
gives  a  beautiful  Colour. 

PROCESS  CCXI. 

A  Regulus  of  Antimony  with  Salts . 

A  P  P  A  RA  T  U  S. 

i.  A  Regulus  is  procur’d  from  Antimony  by  every  method  in  which  the  metalline 
part  isfeparated  from  the  fulphureous  one  ;  and  the  more  accurate  this  re¬ 
paration  is,  the  purer  always  is  th eRegulus  In  order  to  this  then,  the  foffil  Antimony 
in  its  native  Glebe,  is  lometimes  put  into  conical  earthen  Pots,  and  melted  with  a 
moderate  Fire  that  only  makes  it  lightly  red,  and  thus  is  formed  into  Cones,  the 
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lower  parts  of  which,  or  thofe  towards  the  Vertex ,  are  heavy,  purer,  and  more 
metalline,  whilft  the  broader  parts  towards  the  Bafe,  are  lefs  folid,  darker,  and 
more  fulphureous.  In  this  manner  is  Antimony  depurated  to  a  Regulus  by  Fu- 
fion  alone. 

2.  Takeofcommon  crude  Nitre  2  parts,  of  good  Tartar  3  parts,  and  of  pure 
Antimony  4  parts,  dry  thefe  well,  and  feparately  reduce  them  to  a  fine  Pow¬ 
der,  and  whilft  they  are  exceeding  dry,  by  rubbing,  mix  them  intimately  to¬ 
gether.  Make  the  Mixture  moderately  hot,  by  all  means  very  dry.  Take  a 
large  Crucible,  heat  it  gradually  in  the  Fire  till  it  is  perfectly  red  hot,  and  then 
throw  into  it  2  drachms  of  this  dry,  hot  Powder,  which  will  take  fire  violently, 
and  with  a  great  noife,  and  throw  out  Sparks  on  every  fide.  When  every 
thing  is  quiet,  throw  in  the  fame  quantity  more,  and  you  will  again  have  the 
very  fame  Phenomena.  Proceed  in  this  manner  till  you  haveconfumed  all  your 
Powder.  And  here  the  following  cautions  are  abfolutely  neceffary:  Let  the 
Crucible  be  a  large  one,  that  the  Matter,  when  it  is  violently  agitated,  may  not 
run  over  :  Throw  in  but  a  little  at  a  time,  left  the  Mixture,  when  it  takes  fire, 
fhould  fly  in  large  Sparks  out  of  the  Veflel :  Let  the  preceding  portion  be  al¬ 
ways  thoroughly  on  fire,  come  to  reft,  and  be  perfectly  red  hot  before  you  throw 
in  another,  for  fear  the  matter  being  hotter  underneath,  and  colder  at  top, 
fhould  form  a  Cruft,  under  which  the  Fire  being  confin’d,  wou’d  caufe  an  ex- 
plofion  much  louder,  and  more  violent  than  that  of  a  Canon  for  you  have 
here  a  true  Pulvis  tonitruans ,  from  the  Nitre,  Tartar,  and  Sulphur  of  the  An¬ 
timony  r  And  laftly,  let  the  Crucible  be  thoroughly  red  hot  for  fear  of  the 
fame  terrible  accident.  If  a  young  Beginner,  not  aware  of  thefe  things,  goes  about 
to  make  a  Regulus  according  to  the  common  directions,  he  runs  a  rifque  of  his 
Life  ;  ifheobferves  thefe  cautions,  he  may  perform  the  Operation  fafely.  Af¬ 
ter  the  detonation  is  compleated  in  the  manner  defciibed,  cover  the  Crucible  with 
a  Tile,  and  increafe  your  Fire  till  the  Matter  flows  like  Water.  Have  by  you 
at  the  fame  time  a  metal  melting  Cone,  perfectly  dry,  a  little  warm,  and  rubb’d 
over  on  its  infide  with  Tallow,  into  which  pour  the  melted  Matter  with  one 
ftream,  and  immediately  ft rike  the  Cone.  Upon  pouring  in  the  Matter,  a  hid¬ 
den  Flame  will  burft  out  from  the  lighted  Tallow.  Let  the  whole  ftand  quiet  and 
cool,  and  then  invert  the  Mould,  and  with  a  Hammer  ft  rike  it  at  the  Bafe,  and 
the  Cone  will  drop  out,  the  lower  or  vertical  part  of  which  will  be  the  metalline 
part  of  the  Antimony,  whilft  that  towards  the  Bafe  will  confift  of  the  Salts  and 
Sulphur.  The  upper  furface  of  the  metalline  Mafs,  where  it  is  cover’d  with  the 
Sconce ,  will  be  mark’d  with  the  figure  of  a  Star.  The  Sconce  will  melt,  and 
puff  up  in  the  Air. 


U  S  E. 

AS  this  Procefs  difcovers  to  us  the  true  principles  of  the  metallurgic  Art,  it  is 
worthwhile  to  confider  it  a  little  attentively.  In  AC.  1.  then,  the  foflil  an- 
timonial  Glebe  being  melted  with  a  proper  Fire,  becomes  liquid  and  heavy: 
Hence  the  lighter  Bodies  that  are  in  it,  as  Stones  and  the  like,  and  which  do 
not  adhere  to  the  metalline  part,  according  to  the  Laws  of  Hydroftatics  are 
call  upwards,  and  fo  the  heavier  metalline  part  is  rendered  purer.  And  thus 
in  the  metallurgic  Art,  the  metalline  Matter  is  often  by  fufion  feparated  from 
ihe  reft.  But  in  No,  2.  by  another  metallurgic  Operation,  the  metalline  part  of 
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the  Antimony  is  now  freed  from  that  fulphureous  one  from  which  it  could 
not  be  freed  by  fimple  fufion,  but  which  ft  ill  remained  clofely  combin’d  with  it  ; 
and  this  is  done  by  the  help  of  the  Powder  of  Tartar  and  Nitre,  which  is  there¬ 
fore  called  a  Pulvis  Fuforius.  And  this  we  may  conceive  of  in  the  following 
manner.  When  the  Antimony,  which  confifts  of  a  fulphureous  and  metalline 
part  208,  209.)  is  mixed  with  the  Nitre  and  Tartar,  and  committed  to 

the  Fire,  then  the  Nitre,  Tartar,  and  Sulphur  of  the  Antimony  take  fire  with 
a  prodigious  Impetus,  ( Procefs  130,  132),  and  by  this  means  there  is  produced 
a  fix’d  Alcali  from  the  Nitre  and  Tartar  ( Procefs  130):  But  this  fix’d  Alcali, 
being  agitated  with  this  intenfe  Fire,  greedily  attracts  the  Sulphur,  and  intimate¬ 
ly  unites  it  with  itfelf  {Procefs  152),  and  then  the  metalline  or  mercurial  parr, 
as  it  is  called,  which  is  unaffected  by  an  Alcali,  being  freed  from  its  Sulphur, 
and  put  in  fufion,  lubfides  from  the  lighter  parts,  and  collects  itfelf  at  the  bot¬ 
tom  into  a  Mafs,  which  goes  by  the  name  of  Regulus.  And  as  the  long  (harp 
Spicula  of  the  Antimony  difpofe  themfelves  horizontally  from  the  center  to  the 
furface,  hence  they  form  a  Star,  which  the  Alchemiftical  Magi  call  a  Stella  Sig~ 
nata>  and  have  in  great  veneration.  This  Regulus  now,  tho’  it  appears  pure, 
will  upon  being  fufed  again  with  an  Alcali,  produce  frefh  Scoria.  Nor  perhaps 
can  it  be  ever  intirely  freed  from  its  Sulphur,  and  hence  may  be  it  always  re¬ 
mains  brittle,  for  Sulphur  will  render  Metals  fo.  The  Sconce  are  the  fulphur  of 
the  Antimony,  diffolv’d  in  a  fix’d  Alcali  ( Procefs  152) ;  and  hence  their  vertues 
are  eafily  underftood.  The  Regulus  is  emetic  as  the  Glafs  is  ( Procefs  210),  and 
by  infufion  yields  an  emetic  Wine  in  the  fame  manner.  This  then  is  another 
method  of  purifying  Metals,  by  the  help  of  Salts,  from  every  thing  fulphure¬ 
ous,  oily,  and  arfenical,  which  render  the  metalline  Glebes  brittle  and  volatile, 
and  which  being  intirely  feparated,  the  Metals  become  pure  and  fix’d. 

PROCESS  CCXII. 

A  Regulus  of  Antimony  with  Iron  and  Nitre. 

APPARATUS. 

TAKE  of  frefh  Filings  of  Iron  8  ounces,  make  them  red  hot  in  a  Cruci¬ 
ble,  and  then  gradually  add  of  Antimony  very  finely  powder’d,  and  made 
hot  and  dry  16  ounces.  Keep  thefe  in  a  ftrong  Fire  till  they  are  thoroughly 
melted,  and  whilft  they  are  in  this  Fate,  throw  in  gradually  of  the  pureft,  drieft 
fine  Powder  of  Nitre  made  very  hot  likewife,  4  ounces.  Urge  this  mixture  with 
the  ftrongeft  Fire  till  it  flows  like  Water,  and  keep  it  in  that  condition  for  a 
quarter  of  an  hour,  and  then,  whilft  it  is  perfectly  fluid,  pour  it  into  a  melting 
Cone,  exactly  as  in  the  preceding  Procefs.  By  this  means  I  have  had  a  ftarry 
Regulus  as  bright  as  Silver,  to  the  quantity  of  74  ounces.  The  Scoria  are  of  a 
very  different  nature  from  the  former,  dry,  hard,  irony,  fulphureous,  faline, 
and  acrid,  and  fcarcely  diffolve  in  the  Air. 

USE . 

THE  Sulphur  of  the  diffolved  Antimony  here  greedily  unites  itfelf  with  the 
ignited  iron  {Procefs  170),  and  hence  produces  fulphureous.  Sconce  of  Iron. 

Upon 
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Upon  adding  the  Nitre,  this  is  ftrongly  deflagrated  with  fome  portion  of  the 
fame  Sulphur {Procefs  132,  133),  and  hence  the  whole  is  made  to  flow  by  the 
intenfnefs  of  the  Fire.  When  the  Matter  then  is  in  this  very  liquid  ftate,  the 
metalline  part  of  the  Antimony,  which  is  heavieft,  finks  by  its  proper  weight  to 
the  bottom,  whilft  the  Sulphur  of  the  Antimony,  the  corroded  Iron,  and  Nitre, 
are  caft  to  the  top.  Paracelfus  aflerted,  that  Iron  would  more  intimately  fepa- 
rate  the  fulphureous  part  of  Antimony  from  the  mercurial  one,  than  could  be 
effedled  by  a  vegetable  Alcali;  and  hence  that  this  Regulus  was  much  the  fitted: 
to  furnifh  us  with  the  Mercury  of  Antimony,  for  the  profounder  chemical  Ope¬ 
rations.  And  certainly  we  fee  by  this  Experiment,  that  Iron  is  capable  of  beau¬ 
tifully  extrading  the  Sulphur  from  metalline  Glebes,  and  giving  them  fixity  and 
malleability.  Henc t  Alexander  Suchtenius,  a  Scholar  of  Paracelfus ,  has,  upon 
this  head,  wrote  two  whole  Treatifes  of  Antimony,  from  which  is  borrowed 
the  following  Procefs. 


PROCESS  CCXI1I. 

Tloe  Alchemijlical  Regulus  of  Antimony. 

A  P  P  A  R  A  T  U  S. 

1.  *“pAKE  of  Iron  Nails  8  ounces,  put  them  into  a  ftrong,  large,  found 
-l  Crucible,  cover  it  with  a  Tile,  place  it  in  a  wind  Furnace,  and  cauti- 
oufly  raife  a  Fire  tilLhe  Nails  are  perfedly  ignited.  Then  by  a  little  at  a  time, 
add  of  the  beft  powder’d  Antimony,  made  very  dry  and  hot  16  ounces,  and  co¬ 
ver  the  Crucible  a  little  with  the  Tile.  As  foon  as  ever  the  Antimony  is  thrown 
in,  it  emits  a  white  Fume,  and  not  a  great  while  after  is  put  into  fufion,  and  at 
the  fame  time  caufes  the  Iron  to  melt  likewife.  When  they  are  reduced  to  a  ve¬ 
ry  liquid  ftate,  which  may  be  examin’d  by  a  long  Tabacco-pipe,  throw  in  gra¬ 
dually  of  the  hotteft,  drieft  Powder  of  Nitre  3  ounces.  Upon  every  injedion 
then,  there  is  excited  a  prodigious  ebullition,  noife,  and  conflid,  andfometimes 
a  crackling  ;  and  if  a  Perlon  (hould  unwarily  throw  in  the  Nitre  damp,  the 
whole  would  fly  about  with  eminent  danger  to  the  Operator.  When  they  have 
flood  in  this  condition  fome  time,  the  Matter  cafts  out  lucid  Sparks.  Let  it 
flow  like  Water  for  the  fpace  of  four  or  five  minutes,  and  then  pour  it  out  into 
a  melting  Cone,  which  ftrike  gently,  and  when  the  Mafs  is  grown  cold,  knock 
it  out.  In  this  manner  I  have  had  x  1  ounces  6  drachms  of  Regulus ,  and  1 1 
ounces  of  Sconce,  fo  that  with  what  ftuck  to  the  Crucible  whilft  it  was  pouring 
out,  there  were  loft  4  ounces  2  drachms. 

2.  Put  this  Regulus  into  another  Crucible,  fet  it  in  the  Fire,  melt  it,  and 
when  it  is  in  fufion,  add  to  it  3  ounces  of  Antimony  reduced  to  Powder,  and 
made  very  hot  and  dry,  and  when  this  is  melted,  throw  in  by  degrees  3  ounces 
of  Powder  of  Nitre,  very  hot  and  dry  likewile,  and  then  fufe  them  with  an  in- 
tenfeFire,  and  keep  the  Matter  in  a  perfect  liquid  ftate  for  the  fpace  of  five  mi¬ 
nutes,  after  which  pour  it  into  a  melting  Cone  as  before.  By  this  means  I  have 
procured  10  ounces  and  6  drachms  of  Regulus,  which  were  purer  than  the 
former. 

3.  Take  this  fecond  Regulus ,  put  it  into  a  frefh  Crucible,  melt  it  again,  and 

throw 
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throw  into  it  3  ounces  more  of  Nitre  with  the  fame  caution  as  before.  Melt  the 
Mixture  with  a  very  intenfe  Fire,  for  otherwifeit  will  not  flow,  and  then  pour 
it  into  a  Cone.  By  this  third  fufion  I  have  had  9  ounces  2  drachms  of  an  ex¬ 
ceeding  white  filvery  Regulus ,  that  was  furprizingly  ftarry,  and  2  ounces  7 
drachms  of  Sconce  ;  fo  that  there  was  loft  1  ounce  5  drachms. 

4.  And  once  more  melt  this  third  Regulus  in  another  Crucible,  and  then 
add  3  ounces  of  Nitre  as  before,  which  will  then  require  a  prodigious  ftrong 
Fire  to  melt  it,  tho’  the  Regulus  flows  at  the  bottom  of  the  Crucible  like  Water. 
Keep  them  in  perfedt  fufion  for  the  fpace  of  an  hour,  and  then  pour  them  into 
a  Cone.  Thus  then  I  have  obtained  7  ounces  3  drachms  of  an  exceeding  pure 
and  beautiful  ftarry  Regulus,  that  look’d  juft  like  Silver,  together  with  2  ounces 
7  drachms  of  Sconce  of  a  golden  Colour,  and  a  perfedt  fiery  Tafte  j  which  is  a 
pretty  extraordinary  Phenomenon. 

5.  For  this  Operation,  the  Crucibles  muft  be  very  found,  ftrong,  and  large, 
and  muft  be  heated  very  gradually  :  The  Fire  muft  be  equably  kept  up  to  its 
greateft  ftrength,  for  otherwife  the  Nitre  will  not  melt:  And  the  Cones  muft 
be  moderately  warm,  very  clean,  and  perfedtly  dry,  and  within  rubb’d  over 
with  Tallow.  If  you  attend  to  thefe  cautions,  you  will  meet  with  fuccefs. 

USE. 

THERE  are  many  ufeful  things  to  be  learned  from  this  Operation.  Iron* 
which  is  vaftly  difficult  of  fufion,  melts  in  Antimony  as  all  other  Metals 
do  in  Lead,  and  then  the  Iron  being  corroded  by  the  melted  Antimony,  becomes 
combined  with  its  Sulphur,  whilft  both  the  mercurial  part  of  the  Iron  and  the 
Antimony  are  expell’d,  and  uniting  into  one  Mafs  fall  to  the  bottom,  and  the 
Sulphur  of  them  both  rifes  together  to  the  top.  The  Nitre  that  is  thrown  in 
burns  furioufly  with  thefe  fulphureous  Bodies,  agitates  the  melted  Elements  to 
their  very  inmoft  parts,  and  hence  unites  thofe  that  are  fimilar,  and  feparates 
the  heterogeneous.  By  the  power  of  the  Antimony  the  Iron  is  deftroy’d,  and 
its  metallic  Sulphur,  which  is  the  Gold  of  the  Alchemifts,  unites  with  the  inter¬ 
nal  metallic  Sulphur  of  the  Antimony,  and  thus  both  remain  combined  with  the 
mercurial  part  of  the  Antimony,  and  hence  you  have  \x  Regulus,  which  is  beauti¬ 
fied  with  a  Star,  and  by  its  fine  filver  Colour  teaches  us  the  exceeding  purity 
of  its  Mercury.  The  Scorie  contain  Iron,  Sulphur  of  Antimony,  and  Nitre, 
united  together,  and  chang’d  into  a  wonderful  Body,  whofe  fecret  medicinal 
Vertues,  when  it  is  properly  manag’d,  and  rightly  apply’d,  thofe  who  are  ac¬ 
quainted  with  thefe  things  greatly  extoll.  Thefe  Sconce  puff  up  furprizingly  in  the 
Air.  But  let  this  l'uffice  concerning  the  firft  fufion.  In  the  fecond,  the  exter¬ 
nal  Sulphur  is  ftill  farther  extracted,  and  the  metalline  Sulphurs  of  the  Iron  and 
Antimony  are  more  fix’d  with  their  Mercuries  into  a  purer  Regulus.  In  the 
third  fufion,  the  furprizing  power  of  the  fulphureous  metallic  Fire  that  lies  con¬ 
ceal’d  in  the  Regulus ,  begins  to  difcover  itfelf,  which  by  fixing  the  Nitre,  ren¬ 
ders  it  exceeding  difficult  of  fufion,  tho*  of  all  native  Salts  it  was  before  melted 
with  thegentleft  Fire,  imprefting  upon  it  a  remarkable  igneous  quality,  fo  that 
upon  being  applied  to  the  Tongue  it  truly  burns  it,  tho’  its  proper  Tafte  is 
naturally  exceeding  cold,  making  it  alcalefcent,  without  the  addition  of  any  ve¬ 
getable  Subftance,  and  caufing  it  to  run  fpontaneoufly  m  the  Air,  tho’  it  would 
remain  dry  in  it  before.  The  fourth  fufion  difcovers  the  fame  things  more  evi¬ 
dently  2 
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dently  :  Here  the  pure  Sulphur,  only  by  Its  odorous  exhalation,  as  it  were,  and 
fimple  contact,  changes  the  Nitre  more  powerfully,  and  thus  demonftrates  the 
fecret  power  of  metallic  Sulphurs.  This  Regulus  has  almoft  turn’d  the  Heads  of 
fome  of  the  profoundelt  Chemifts.  Confult  Paraceljus ,  Suchtenius,  Philaletba , 
Pantaleon ,  Becher ,  and  Stahl.  And  for  my  own  part,  when  I  refledt  upon  the 
Time  and  Pains  I  have  employed  in  the  examining  into  the  nature  of  this  Re¬ 
gulus,  I  can’t  help  being  furprized  at  my  own  Patience,  and  can  hardly  help 
blufhing,  to  think,  that  fo  great  a  part  of  my  Life  fhould  have  been  fpent  in 
this  Inquiry  •,  but  trahit  fua  quemque  voluptas.  The  Colour  of  Gold,  now,  as 
in  the  fame  manner  exalted,  or  reftored  by  means  of  this  Regulus ,  as  the  ex¬ 
ceeding  white  Nitre,  by  being  thrown  into  this  Regulus  in  fufion,  is  immediate¬ 
ly  diftinguifhed  by  a  golden  one.  The  Regulus ,  depurated  even  in  this  manner, 
will  vomit.  The  Sconce  give  a  beautiful  Tindture  to  Alcohol. 

process  ccxiv. 

Golden  Sulphur  of  Antimony. 

A  P  P  A  R  A  T  U  S. 

BOIL  the  Sconce  of  Procejs  212*,  till  they  are  all  diffolved.  Into  the 
inodorous  Liquor  drop  Vinegar,  and  there  will  inftantly  arife  a  moft 
noifome,  ftercoraceous  Stink,  and  the  Liquor,  which  before  was  thin,  will  become 
very  thick.  Drop  in  more  Vinegar,  liir  the  Mixture  about,  and  proceed  in 
this  manner,  till  nothing  more  will  precipitate.  Let  the  VefTcl  ftand  quiet, 
and  there  will  a  Matter  gradually  fubfide  to  the  bottom,  which  will  be  re¬ 
duced  to  a  much  lefs  compafs  than  one  would  expedt.  Pour  off  the  Liquor 
that  fwims  at  top,  wafh  the  Precipitate  with  Water  till  it  is  abfolutely  in- 
fipid,  dry  it  gently,  and  keep  it  under  the  title  of  Auratum  Sulphur  Anti - 
monii. 

'U  S  E. 

THE  Sconce  of  Procejs  212  •  confift  of  Sulphur  of  Antimony,  and  an  Al- 
cali:  Thefe  boil’d  in  various  Waters  make  a  fulphureous  Lixivium  ;  and 
from  this,  by  the  Acid,  is  precipitated  the  Sulphur.  Thishas  an  emetic  qua¬ 
lity,  but  a  milder  one.  If  this  is  rubbed  upon  Silver,  it  makes  it  of  the 
Colour  of  Gold,  and  hence  it  is  called  Auratum. 

PROCESS  CCXV. 

Crocus  of  Antimony. 

APPARATUS. 

TAKE  of  Antimony  and  Nitre  equal  parts,  and  reduce  them  to  a  very 
x  fine  Powder.  Set  an  Iron  Ladle  on  the  Fire,  and  make  it  almoft  red  hot, 
and  throw  into  it  a  little  of  this  Powder,  which  will  take  Fire  like  Gun- powder. 
When  all  is  grown  quiet,  throw  in  a  little  more,  which  will  go  off  like  the  for¬ 
mer. 


*  Should  not  this  be  tui 
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mer,  and  fo  proceed  till  the  whole  Mixture  is  deflagrated.  You  will  then  have 
a  Matter  of  a  brown  yellowifh  Colour,  the  bottom  of  which  will  fomewhat  re- 
femble  Glafs,  upon  which  there  will  be  fome  lighter  Scoria.  Reduce  the  whole 
to  a  fine  Powder,  and  then  wafh  it  with  hot  Water,  till  the  Calxy  of  the  Co¬ 
lour  juft  mentioned,  remains  infipid.  The  Waters  this  is  walhed  with  being 
filtered,  are  pellucid,  but,  upon  dropping  a  little  Vinegar  into  them,  become  of 
an  Orange  Colour,  and  let  fall  a  fine  Powder,  very  much  like  that  of  the  pre¬ 
ceding  Procefs,  but  more  fubtil. 

USE. 

THE  Sulphur,  Nitre,  and  black  Antimony  make  a  fort  of  Gun-powder,- 
which  therefore  goes  off  in  the  fame  manner.  The  metalline  part  is  by 
this  means  calcined  into  Glafs  and  Scoria ,  both  which  are  violently  emetic,  and 
being  infufed  in  Wine  will  give  that  the  fame  quality.  The  change  of  the  Co¬ 
lour  is  here  remarkable.  If  this  Operation  is  performed  in  a  large  Crucible, 
with  an  intenfe  Fire,  and  a  large  quantity  of  Ingredients,  and  the  Matter  is 
then  made  to  flow,  you  will  have  an  extemporaneous  Glafs  at  the  bottom,  which 
being  feparated  from  the  Scoria ,  has  the  fame  medicinal  effects  with  the  labo¬ 
rious  Preparation  of  Procefs  210. 

process  ccxvi. 

A  milder  Emetic  of  Antimony . 
APPARATUS. 

MIX  1  part  of  Powder  of  Antimony  with  1  of  Nitre,  and  throw  them  a 
little  at  a  time  into  a  red  hot  Crucible,  and  you  will  have  the  fame  detona¬ 
tion  as  in  Procefs  21 5,  but  the  Matter  will  be  white,  which  being  thoroughly 
wafhed,  gives  you  a  white  infipid  Calx  of  Antimony.  If  the  Water  that  it  is 
walhed  with  is  filtered,  you’ll  find  it  fait. 

USE. 

TH  E  proportion  of  the  Nitre  here  being  increafed  produces  another  Co¬ 
lour,  though  the  deflagration  happens  in  the  fame  manner.  This  Calx  is 
much  milder  than  the  preceding,  often  exciting  Naufeays  only,  and  flight  Vo¬ 
mitings,  with  a  difcharge  of  a  good  deal  of  Saliva ,  and  a  thick  Urine  from  the 
ftimulated  Vifcera.  The  Lixivium  of  this,  upon  dropping  in  of  Vinegar,  pre¬ 
cipitates  a  white  Calx  nearly  of  the  fame  Vertues. 

PROCESS  CCXVII. 

A  diaphoretic  nitrated  Antimony. 

A  P  P  A  R  A  T  U  S. 

TAKE  of  Antimony  1  part,  of  Nitre  3  parts,  reduce  them  to  Powder, 
throw  a  little  of  the  Mixture  into  a  red  hot  Crucible,  and  it  will  deflagrate 
Vol.  II.  A  a  a  as 
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as  before.  Proceed  in  this  manner  till  you  have  ufed  all  your  Powder,  takings 
great  deal  of  care  not  to  throw  in  any  of  it  till  the  preceding  Portion  is  per¬ 
fectly  deflagrated.  Keep  the  Matter  in  the  Fire  for  the  fpace  of  a  quarter  of  an 
hour,  the  Crucible  all  the  time  being  perfectly  red  hot,  and  then  let  it  cool, 
and  you  will  find  in  it  a  hard,  white  Mafs.  Take  this  out,  powder  it,  and 
keep  it  under  the  Title  AntimomumDiaphoreticum  Nitratum. 

USE. 

IF  you  take  4  a  drachm  of  this  Medicine  well  prepared,  it  produces  fcarce 
any  fenfible  alteration,  except  that  on  account  of  the  fixing  Nitre  that  ad¬ 
heres  to  it,  it  moderately  opens,  and  hence -in  acute  Diftempers  does  fome  fer- 
vice.  Then  the  Chemifts  call  it  a  Diaphoretic,  and  think  that  thearfenical  Poi- 
fon  of  the  Antimony  is  fix’d  by  means  of  the  greater  quantity  of  Nitre.  But 
in  the  Antimony  there  was  at  firft  nothing  emetic,  tho’  you  took  it  without  any 
preparation,  or  the  addition  of  any  Nitre  j  and  yet  an  equal  quantity  of  Nitre 
gave  it  an  emetic  quality  :  As  we  may  conclude  fafely  therefore  from  Experi¬ 
ments,  let  us  not  give  too  much  into  hypothefes.  Let  the  Followers  of  Bafil  Va¬ 
lentine  here  learn,  that  there  is  no  need  of  fo  much  caution  to  free  this  diapho¬ 
retic  Antimony  nicely  from  its  fixing  Nitre  ;  for  it  neither  produces  anxieties* 
naufed’s ,  or  vomiting,  but  {Emulates  kindly  ani  fafely.  There  is  more  to  be 
feared  from  the  wa fil’d  Calx. 

PROCESS  CCXVIII. 

*fhe  common  Diaphoretic  Antimony,  called  Sweet  Antimony ■„ 

A  P  P  A  R  A  TU  S. 

TAKE  the  calcined  Antimony  of  Procefs  217,  reduce  it  to  a  fine  Powder, 
pour  hot  Water  upon  it,  and  ftir  them  about  with  a  Stick,  by  which 
means,  the  fixing  Nitre  that  adheres  to  it,  will  be  diflfolv’d.  Let  the  white 
Calx  fubfide,  pour  off  the  faline  Liquor  at  top,  put  on  more  Water,  and  thus 
render  the  Calx  perfectly  fweet,  fo  that  there  fhall  be  no  Nitre  fenfibly  adhering 
to  it,  and  then  dry  it,  and  it  will  be  white,  infipid,  and  heavy,  and  is  the 
thing  you  want. 

USE. 

THIS  is  called  diaphoretic,  for  the  reafon  given  in  the  preceding  Procefs ■; 

But  it  is  an  inert,  noxious  Calx ,  without  any  thing  aCtive  in  it,  as  far  as 
one  can  judge  by  its  effects,  and  wants  every  thing  valuable  that  it  had  before. 
It  aCts  only  in  a  fenfible  manner  when  it  is  mix’d  with  half  as  much  of  a  purga¬ 
tive,  for  then  it  truly  quickens  its  Operation,  a9  appears  by  undoubted  Experi¬ 
ments  in  the  Pulvis  Cornachini.  But  otherwife  I  difluade  the  ufe  of  it.  How 
wonderfully  now  are  the  Colours  chang’d  in  the  Antimony,  by  limply  varying 
the  propqrtion  of  the  Nitre  in  the  Calcination?  And  what  a  furprizing  altera¬ 
tion  do  we  find  in  the  Strength  ? 

PROCESS 
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PROCESS  CCXIX. 

Nitrated  Antimony. 

A  P  P  A  R  A  r  U  S. 

't*1  A  K  E  the  Waters  with  which  the  preceding  Calx  was  wafhed,  filter  them, 
JL  put  the  Lixivium  into  a  clean  Urinal,  and  exhale  to  a  drynefs,  keeping  it 
conflantly  ftirring  to  the  end.  By  this  means' then  you  will  have  a  white  faline 
Matter,  of  a  fingular,  and  not  difagreeable  Tafte,  not  like  that  of  Nitre, 
but  fofter,  which  keep  under  the  Title  of  Nitrum  Stibiatum. 

USE. 

HENCE  welearn,  that  Nitre  by  detonation  with  Antimony,  is  convert¬ 
ed  into  a  new  Salt.  This  Salt  is  kindly  aperient,  and  in  a  phlogiftic  dif- 
pofuion  of  the  Blood,  beautifully  diffolves  the  inflammatory  denfity  without 
violence,  and  happily  difpofes  to  Perfpiration,  gentle  Sweats,  and  a  diicharge 
by  Urine,  and  hence  cools,  and  proves  of  fervice  in  the  Small  Pox,  Meafles, 
Plurify,  and  Peripneumony.  How  unreafonably  therefore  is  this  Water  thrown 
away,  as  being  of  a  hurtful  nature  ! 

PROCESS  CCXX. 

Fix’d  Sulphur  of  Antimony. 

APPARATUS. 

INTO  the  nitrous  Liquor  of  Procefs  218,  put  into  this  Urinal,  and  now 
hot,  and  very  pellucid,  I  here  drop  lome  very  ftrong  diftilled  Vinegar,  and 
you  fee  it  inflantly  grows  milky,  and  precipitates  an  exceeding  white,  and  very 
fine  Powder.  I  fhake  them  together,  and  proceed  to  drop  in  more,  fhakethem 
again,  and  repeat  this  till  the  Liquor  will  not  be  affedled  by  the  Vinegar  any 
longer.  Let  the  Veflel  then  ftand  quiet  till  all  the  Powder  is  fubfided  to  the 
bottom,  pour  off  the  Liquor  into  a  clean  Veflfel,  wafh  the  Powder  with  Water 
till  it  is  perfectly  infipid,  and  then  dry  it,  and  you  will  have  a  very  white,  infi- 
pid,  fine  Powder,  which  is  called  Sulphur  fixum  Antimonii. 

USE. 

T  N  the  deflagration  of  the  Antimony  with  the  Nitre,  the  Sulphur  of  the  former 
unites  with  the  latter,  as  in  Procefs  215.  And  the  Sulphur  thus  refolv’dand 
combin’d  with  the  Nitre,  is  diflolv’d  with  it  in  Water;  but  as  foon  as  everan 
Acid  comes  to  it,  it  precipitates  from  the  Nitre,  as  we  fee  here  upon  the  inftil- 
lation  of  Vinegar,  and  at  the  fame  time  the  Acid  unites  with  the  Nitre  with¬ 
out  any  fign  of  an  Effervefcence.  The  Powder  then  that  falls  to  the  bottom 
being  wafh’d,  is  true  Sulphur  of  Antimony.  Tachenius  extolls  this  Powder  ta¬ 
ken  in  Vinegar,  as  the  moft  powerful  anti-peflilential  Medicine.  But  for  my 
part,  I  confefs,  I  think  it  ought  to  be  look’d  upon  as  an  abfolutely  inert  Calx , 

Aaa  2  noxious 
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noxious  on  account  of  its  weight  and  indiflblubility,  or  at  leaft  doing  no  man¬ 
ner  of  good:  The  Vinegar,  however,  taken  along  with  it,  I  acknowledge  co  be 
particularly  ferviceable  in  the  cafe  mentioned.  In  this  manner  are  the  Cbemifts 
too  apt  to  cry  up  the  Preparations  of  their  Art,  particularly  thofe  from  Anti¬ 
mony,  and  then  efpecially  when  they  don’t  produce  any  fenfible'effe&s.  But 
that  acetofe,  nitrous  Liquor,  now,  that  fwims  at  top  of  the  precipitated  Pow¬ 
der,  has  the  mod  efficacious  Vertues  in  acute  febrile  Disorders,  both  on 
account  of  the  Vinegar,  and  the  fofc  Nitre  which  is  now  freed  from  the  in¬ 
active  Sulphur.  Thus  in  the  Chemical  Art,  is  the  belt  part  frequently  thrown 
away.  From  all  thefe  inftances  then,  Gentlemen,  you  perceive,  how  furprizingly 
Sulphur  is  diffolv’d,  lies  conceal’d,  and  is  refufcitated  in  various  Forms,  and  va¬ 
rious  Colours. 


PROCESS  CCXXI. 

The  diftillation  of  Antimony  into  an  icy  Butter ,  and  Cinnabar. 

APPARATUS. 

TAKE  of  corrofive  fublimate  of  Mercury  2  pounds,  rub  it  in  a  warm  dry 
glafs  Mortar  with  a  glafs  Peftil,  till  it  is  reduced  to  a  very  fine  Powder. 
Then  take  of  the  heft  Antimony  1  pound,  which  feparately  likewife  powder  very 
fine.  Mix  thefe  as  nicely  as  poffibleina  glafs  Mortar,  and  they  will  grow  warm, 
and  emit  a  Fume,  of  which  beware  with  the  utmoft  caution.  Have  by  you  at 
the  fame  time  a  clean,  dry,  glafs  Retort,  that  will  hold  three  or  four  times  as 
much  as  your  Powder,  which  fhould  have  a  large  Neck,  and  be  cut  off  fo  low 
that  the  Mouth  may  be  very  wide.  Dry  the  Powder  very  well,  and  then  put 
it  into  the  Retort  made  hot  and  dry  likewife,  taking  care  that  nothing 
black  hangs  about  the  in  fide  of  the  Neck.  Place  the  Retort  thus  charg’d  in  a 
fand  Furnace,  fo  contriv’d  for  this  purpofe,  that  the  Belly  of  the  Retort  may 
almoft  touch  the  bottom  of  the  Pot,  and  yet  its  Neck  may  lie  in  a  declining  po- 
fition.  This  being  done,  apply  a  large  Receiver  fo  cut  that  the  Mouth  of  it 
may  exactly  admit  the  Neck  of  the  Retort,  and  cover  the  Retort  with  Sand. 
Let  the  whole  Apparatus  ftand  under  a  Chimney  that  will  carry  up  the  Fumes 
without  difperfing  them,  make  a  little  Fire,  and  when  the  Retort  is  grown  mo¬ 
derately  hot,  with  a  Pafte  made  of  Clay  and  Lime  lute  the  Joint.  Then  raife 
your  Fire  very  gradually,  and  in  the  firft  place  the  Receiver  will  begin 
to  be  clouded,  and  there  will  be  a  fmall  quantity  of  a  Liquor  collected  in  it : 
Carefully  keep  up  your  Fire  in  this  degree,  till  nothing  more  of  this  Li¬ 
quid  will  come  off.  When  this  ceafes,  increafe  your  Fire,  but  very  cautioufly, 
till  you  perceive  a  pinguious  Matter  rife  into  the  Neck  of  the  Retort,  and  diftill 
into  the  Receiver,  coagulating  whilft  it  paffes  from  one  to  t’other:  Keep  up  this 
Fire  to  the  fame  height,  and  there  will  be  a  white  icy  Matter  concreted,  and 
remain  in  the  Neck  of  the  Retort.  On  both  fides  of  it,  therefore,  lay  fome 
live  Coals  firft  at  a  diftance,  and  afterwards  nearer  and  nearer,  till  the  Neck  of 
the  Retort  is  grown  as  hot  as  the  Belly  of  it,  and  then  the  Matter  will  melt  and 
drop  into  the  Receiver.  Proceed  with  this  degree,  and  then  very  gently  increafe 
kt  till  no  more  Butter  rifes  into  the  Neck,  and  all  that  has  rifen,  is  diftill’dinto 

the 
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the  Receiver.  Then  remove  the  Receiver,  taking  all  poHible  care  that  none  of 
the  Vapour  comes  to  your  Lungs,  and  prefently  flopping  it  fet  it  by.  Lute  on 
another  properly  fitted  for  this  purpofe,  and  increafe  your  Fire,  and  you  will 
have  a  Matter  come  off,  of  a  yellow,  red,  blackifh,  and  various  other 
Colours,  upon  which  raife  your  Fire  to  the  higheft  degree,  and  at  lafl  place  Fire 
upon  the  Sand  at  top  of  the  Retort,  that  the  Sand  may  be  almoft  red  hot,  and 
fo  leave  them  for  the  fpace  of  two  hours.  Let  the  whole  fpontaneoufly  cool, 
and  then  remove  the  Receiver,  in  which  you  will  have  fome  quantity  of  crude 
Mercury,  and  a  Butter  rendered  impure  by  the  fulphureous  Fumes  of  the  Sulphur 
of  the  Antimony.  In  the  Neck  of  the  Retort  too  you  will  find  a  Matter  of  va¬ 
rious  Colours  made  up  of  the  Mercury,  Sulphur,  and  Butter;  and  upon  break¬ 
ing  the  Retort,  there  will  be  fome  antimonial  Faces  at  bottom.  But  at  the 
beginning  of  the  Neck,  you  will  find  a  denfe,  hard,  opake,  and  very  heavy 
Mafs,  the  furface  of  which  that  is  contiguous  with  the  Glafs,  will  have  a  fhining 
appearance,  whilft  the  other  is  rough,  and  which  being  reduced  to  Powder,  is 
true  Cinnabar  of  Antimony,  and  is  fufficiently  coftly.  In  this  Procefs  there  is 
need  of  a  great  deal  of  patience,  for  if  the  Fumes  fhould  infinuate  themfelves 
through  the  cracked  Glafs,  or  Lute,  or  any  other  way,  and  be  received  into  the 
Lungs,  by  their  cauftic  quality  they  would  prove  fatal. 

us  e; 

AS  the  nature  of  Antimony  and  fublimate  of  Mercury  has  appeared  from  what 
has  been  already  laid  down,  the  chemical  Ratio  of  this  Procefs  is  eafily  un>- 
derftood.  Whilft  the  Fireatts  upon  the  Sublimate,  th e  Aqua  Regia  that  is  in  it, 
unites  itfelf  with  the  mercurial,  metallic,  reguline  part  of  the  Antimony,  and 
thus  leaving  the  Mercury,  with  which  it  was  combined  before,  that  returns  to 
its  original  form,  and  runs  at  the  bottom  of  the  Retort.  Hence  the  Regulus  is 
fublimed  with  the  Spirit  of  Salt,  and  becomes  a  volatile  Vitriol  of  Antimony, 
call’d  a  Butter,  confifting  of  an  exceeding  pure  Regulus ,  and  Spirit  of  Sea-Salt 
combined  together.  When  thefe  now  are  feparated,  and  fublimed,  then  the 
Sulphur  of  the  Antimony  difcharged  from  the  reguline  part,  and  the  crude 
Mercury  freed  from  its  Acid,  remain  at  the  bottom  of  the  Retort,  and  by  the 
acffion  of  the  Fire  become  united  together,  and  fublime  into  Cinnabar.  This  Butter 
of  Antimony  is  the  moft  fpeedy  cauftic  we  know  of,  producing  an  Efchar  the 
fooneftof  any  thing,  which  feparates  in  a  very  fhort  time,  for  the  moft  part  the 
fame  day  it  is  made.  It  eafily  melts  with  the  moifture  of  the  Air,  and  then  it 
lofes  its  pellucidity,  grows  white,  and  precipitates  a  very  white  Powder.  It 
diffolves  with  Heat  too,  but  in  the  Cold  returns  again  to  its  icy.  form.  The  va¬ 
riety  of  Colours  in  this  Procefs ,  arifes  from  the  Sulphur  of  the  Antimony.  If 
inftead  of  crude  Antimony  you  take  the  very  pure  Regulus  of  Procefs  213,  and 
proceed  exactly  in  the  fame  manner,  you  obtain  only  a  Butter,  and  a  Mercury, 
both  exceeding  pure,  becaufe  then  there  is  no  Sulphur,  and  the  Acid  being  in- 
tirely  received  into  the  Regulus ,  the  Mercury  returns  in  its  greateft  purity. 
Here  then.  Gentlemen,  you  fee  what  a  Angular  effeft  the  Spirit  of  Salt,  which 
adhered  to  the  Sublimate,  has,  whilft  it  fublimes  the  fix’d  Regulus  of  Antimony 
in  a  Sand  Heat.  But  it  has  the  very  fame  upon  all  metalline  Bodies,  Gold  it-, 
felf  not  excepted.  How  wonderful  a  Body  then  is  Sea-Salt?  The  Chemift  certain¬ 
ly  can  never  too  much  employ  his  Art. upon  it,  as  he  will  always  difeover  fome- 
what  that  will  make  him  amends  for  his  trou  ble^  P  R  O  C  E  S  S 
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PROCESS  CCXXII. 

The  Dif  illation  of  Butter  of  Antimony  into  a  liquid  Oil. 

APPARATUS . 

TAKE  the  Butter  of  Antimony  of  the  preceding  Procefs  broke  to  pieces 
with  fome  glafs  inftrument,  the  Neck  of  a  Bolthead,  for  Inftande,  and  put 
it  into  a  clean  glafs  Retort,  taking  care  that  it  don’t  diffolve  in  the  Air,  nor 
offend  you  with  its  Vapour.  With  a  gentle  Fire,  gradually  increafed,  draw  it  off 
into  a  dry  clean  Receiver,  railing  it  till  all  the  Butter  is  come  over,  which  at  lalt 
will  require  a  Heat  conllderably  intenfe,  and  you  will  have  it  nearly  in  form  of 
a  liquid  Od  of  Antimony.  If  you  diftill  this  Oil  a  third  time,  it  will  ftill  be¬ 
come  more  limpid,  and  if  it  is  rightly  fecured  in  a  clofe  Veffel,  will  continue  in 
this  Condition.  Will  this,  which  is  a  pretty  furprizing  Experiment,  illustrate 
fome  obfcure  places  in  Paracelfus  ? 

USE. 

FI  I S  beautiful  Experiment  gives  us  a  great  infight  into  the  method  of  render- 
A  ing  Metals  volatile,  and  converting  them  into  the  true  form  of  a  liquid 
Oil;  and  difcovers  to  us  the  wonderful  Power  of  Sea-Salt  in  giving  Volatility  to 
Metals,  and  its  furprizing  quality,  whilft  it  remains  united  with  Antimony,  for 
it  fo  long  is  extremely  poifonous,  fending  forth  a  truly  arfenical  Vapour,  and 
yet  when  it  is  feparated  from  the  Antimony  again,  it  becomes  quite  harmlefs.  Is 
there  not  fome  room  therefore  to  fufpeft,  that  there  lies  hid  here  fomething  of  an 
alcaheftical  Vertue  ?  Certainly  it  renders  all  Metals  diftillable  in  a  Retort,  with¬ 
out  any  Alteration  in  their  Weight,  and  is  recover’d  from  them  again  almoft  in 
its  full  power.  This,  if  you  think  proper,  you  may  inquire  into.  This  Oil  is 
vaftly  cauftic,  and  fupplies  Skilful  Surgeons  with  the  moll  fpeedy  Efcharotic. 
This  Procefs  has  been  ranked  amongft  the  profoundelt  Arcana.  If  you  have  a 
mind  therefore  to  try  it  yourfelves,  whatever  you  do,  be  fure  take  care  of  the 
Fumes :  I  knew  a  very  worthy  and  famous  Man  to  whom  they  proved  fatal. 
Again  therefore  let  me  caution  you  to  beware  of  them. 

process  CCXXIII. 

Mercurius  Vitae  of  Antimony ,  and  its  Regulus. 
APPARATUS. 

T  N  this  clean  clear  Glafs  I  have  fome  pure  Water,  into  which  I  let  fall  one 
drop  of  the  Oil  of  Antimony  of  the  preceding  Procefs ,  melted  and  depurated. 
You  obferve  then  the  very  inftant  it  comes  to  the  Water,  from  pellucid  it  be¬ 
comes  white,  and  falls  to  the  bottom.  I  have  now  in  this  manner  dropp’d  in  one 
fourth  part  of  Oil,  with  refped  to  the  Water,  and  it  is  all  converted,  as  you 
fee,  into  an  exceeding  heavy  white  Powder,  which  is  collected  at  the  bottom. 

1  ftir  them  well  together  with  a  glafs  Rod,  fo  as  to  mix  them  as  thoroughly  as 

*  pofiible. 
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pofiible,  and  when  they  have  ftood  quiet  for  fome  time,  there  is  a  very  limpid 
acid  Liquor  fwimming  at  top,  which  I  gently  pour  off.  Upon  the  Powder  then 
I  put  more  Water,  and  when  by  this  means  I  have  wafhed  it  till  it  is  perfectly 
infipid,  I  dry  it  with  a  gentle  Fire,  and  have  then  a  white,  infipid,  heavy  Pow¬ 
der. 

USE. 

THUS  then  we  fee  that  the  Acid  of  Sea-Salt  adheres  to  the  Antimony  fo 
long  only  as  it  continues  exceeding  ftrong,  receding  from  it  as  foon  as 
ever  it  comes  to  be  lowered  with  the  lead  quantity  of  Water,  and  then  being 
attracted  into  the  Water.  This  Powder  given  to  2  or  3  grains  is  a  violent 
emetic,  and  from  the  fatal  effects  it  has  fometimes  had,  has  been  called  Mercurius 
Mortis.  If  it  is  laid  upon  Glafs,  and  expofed  for  a  good  while  to  a  gentle  Fire, 
being  kept  condantly  dirring  all  the  time,  it  lofes  its  drength,  and  becomes  lefs 
active,  and  then  is  thought  by  many  Perfons  to  be  the  Arcanum  of  Riverius. 
This  Powder  contains  nothing  of  Mercury  in  it,  whatever  honed  Billicbius  fays- 
to  the  contrary  in  his  Paradoxes  Chemiatricce ,  but  the  pured  Regulus  of  Antimo¬ 
ny.  I  took  1 1  ounces  of  this  Mercurius  Vitce  prepared  with  my  own  Hands^ 
and  putting  it  in  a  drong large  Crucible,  placed  it  in  a  Wind  Furnace;  and  by 
this  means  the  Powder  was  melted  as  foon  as  ever  the  Crucible  came  to  be 
thoroughly  red  hot.  When  it  was  perfectly  in  fufion  I  poured  it  out  into  a  melt¬ 
ing  Cone,  and  had  10  ounces  of  a  fhining  Regulus ,  but  a  little  upon  the  greyifh,, 
confiding  of  S picul  a  furprizingly  difpofed  among  one  another. 

PROCESS  CCXXIV. 

Philofophic  Spirit  of  Vitriol ’. 

A  P  P  A  R  A  T  U  S. 

TAKE  the  limpid  acid  Liquor  of  the  preceding  Procefs ,  filter  it,  and  infpif-- 
fate  it  to  one  half,  and  you  will  have  the  Spiritus  Vitrioli  Philofophicus . 

USE. 

''pH IS  very  limpid,  and  gratefully  acid  Liquor  has  the  Tade  of  Spirit  of 
Sea-Salt,  and  has  the  very  fame  EffeCt  in  every  chemical  and  medicinal 
Operation.  Nor  is  there  any  thing  in  the  lead  emetic  in  it,  but  it  is  an  exceed¬ 
ing  pure  Spirit  of  Sea-Salt,  which,  through  all  the  Operations  it  has  undergone^- 
with  the  Sublimate  of  Mercury,  the  Antimony,  its  Butter,  Oil,  and  the  Wa¬ 
ter,  has  dill  retained  its  proper  nature,  nor  is  fo  much  as  tainted  by  any  admix¬ 
ture,  but  has  an  admirable  falutary  Acidity.  It  is  improperly  therefore  called  a 
vitriolic  Liquor,  for  it  contains  nothing  at  all  of  Vitriol,  but  with  the  alcaline 
Salt  of  Tartar,  returns  to  Sea-Salt.  As  I  am  greatly  fond  now  of  Sea-Salt,  om 
account  of  its  furprizing  EffeCts  in  chemical  Operations,  I  had  a  mind  to  ex¬ 
amine  into  the  nature  of  this  production  of  it.  To  this  purpofe  I  took  a  large 
quantity  of  this  Liquor,  and  diddl’d  it  in  a  tall,  clean,  glafs  Cucurbit,  and  the 
Liquor  came  off  exceeding  pure,  nor  left  any  thing  at  all  at  the  bottom.  Hence 
therefore  I  learned,  that  the  Water,  by  fimple  aftufion,  in  an  indam  extracted 
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the  Spirit  of  the  Salt  in  fuch  a  Manner  from  the  Butter  of  Antimony,  that 
nothing  at  all  of  the  Antimony  remained  united  with  it,  though  it  before  rofe 
out  of  the  Retort  combin’d  with  the  Regulus  in  form  of  a  Butter.  I  then  diftilled 
all  the  Liquor  again  in  a  tall  Cucurbit,  and  afterwards  once  more  with  a  gentle 
Fire  of  100  degrees,  and  there  then  came  off'  a  pure  Water,  which  had  not  the 
lead  Tafte  of  an  Acid :  This  degree  of  Heat  I  kept  up  till  nothing  more  would 
rife.  The  remaining  Liquor  I  urged  with  a  Fire  a  very  little  ftronger,  fo  that 
there  rofe  a  Liquor  that  was  fomewhat  acidifh,  which  I  carefully  feparated  like- 
wife  with  the  fame  degree,  and  kept  under  the  Title  of  an  acidifh  Phlegm  of 
Philofophic  Spirit  of  Vitriol :  This  is  of  confiderable  fervice,  where  acidifh 
Medicines  are  wanted.  The  Liquor  then  that  was  left  I  diflill’d  with  a  Cucurbit, 
and  I  found  it  a  very  acid,  limpid,  pinguious  Spirit  of  Sea- Salt  that  fum’d  a  little. 
Thus  then  I  learned  the  wonderful  nature  of  this  Salt,  its  eafy  combination,  and 
eafy  feparation. 

PROCESS  CCXXV. 

Van  Helmonti  Flowers  oj  Antimony. 

A  P  P  A  R  A  T  U  S. 

1.  'T'AKE  of  Antimony,  diffolved  in  Aqua  Regia  according  to  Procefs  208, 
*■-  1  pound,  put  it  into  a  low,  open,  glafs  Veffel,  and  expofe  it  for  a  good 

while  to  a  gentle  Fire,  keeping  it  continually  ftirring  with  a  glafs  Rod  till  the 
Matter  is  become  very  dry.  Then  in  a  glafs  Mortar,  and  with  a  glafs  Pef- 
til,  reduce  it  to  a  very  fine  Powder,  to  which  add  as  much  of  the  dri- 
eft  Sal  Ammoniac ,  as  there  is  of  the  Calx ,  and  then  rub  them  together, 
the  longer  the  better,  that  they  may  be  mixed  as  intimately  as  pofiible.  Put 
this  Mixture  into  a  low  glafs  Cucurbit  with  a  wide  Mouth,  fit  on  a  very  large, 
clean  Alembic,  and  lute  the  Joint  with  a  Lute  made  of  Linfeed-flower.  Place 
the  Cucurbit  in  a  Sand  Furnace  in  fuch  a  manner  as  to  ftand  a  little  leaning  for¬ 
wards,  that  the  Water  in  the  Sublimation  may  eafily  pafs  out  of  the  Alembic 
into  the  Receiver.  Then  cover  the  Cucurbit  with  Sand  up  to  the  rim  of  the 
Alembic,  raife  a  gentle  Fire,  and  there  will  come  off  a  limpid,  acid  Water, 
which  by  increafing  your  Fire  a  little  will  be  all  expell’d.  Gently  raife  your 
Fire,  and  fomewhat  white  will  begin  to  rife,  upon  which  keep  it  up  to  fuch  a 
degree,  that  you  can  juft  bear  your  Hand  upon  the  Head,  and  then  the  Alem¬ 
bic  will  be  filled  with  all  kinds  of  Colours.  Continue  the  Fire  in  this  degree  for 
the  fpace  of  eight  hours,  and  you’ll  be  greatly  entertained  with  the  beautifulnefs 
of  the  appearance.  Let  the  whole  cool,  very  gently  take  out  the  Cucurbit, 
clean  both  this  and  the  Alembic  from  the  external  dirt,  and  then  carefully  re¬ 
move  the  Head,  taking  care  of  the  firft  Vapour,  and  you  will  find  almoft 
all  the  Antimony  fublimed  with  the  Sal-Ammoniac  into  a  variegated  Matter. 
Take  this  out  prefently,  and  put  it  up  into  a  dry,  hot,  glafs  Veffel,  under  the 
Title  of  Helmonf  s  fait  Flowers  of  Antimony.  Thefe,  if  they  are  taken  in  the 
frnalleft  quantity,  are  a  very  powerful  Emetic.  At  the  bottom  you  will  find 
fomething  that  may  be  fublimed  with  frefh  Sal-Ammoniac. 

2.  Put  thefe  Flowers  into  Water,  and  ftir  them  well  about,  and  the  Water 
will  grow  milky.  Let  it  ftand  quiet,  and  fettle,  and  at  top  there  will  fwim  a 

4  faline. 
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faline,  ammoniacal  Liquor,  which  pour  off.  Wafli  the  Flowers  in  this  manner 
till  they  are  quite  infipid,  and  then  dry  them  with  a  gentle  Heat,  and  you  will 
have  a  very  fine,  red,  infipid  Powder,  which  is  greatly  emetic,  Thefe  are  called 
Van  Helmont's  fweet  emetic  Flowers  of  Antimony.  If  the  Lixiviums  thefe  are 
wafli’d  with  are  infpiflated,  you  have  a  Sal-  Ammoniac  fit  for  the  fame  ufe  again. 

USE. 

HERE  then  you  have  an  inftance  of  the  manner  in  which  Paracelfus  thought 
a  chemical  Death  and  Refufcitation,  as  he  exprefs’d  himfelf,  opened  Me¬ 
tals,  and  by  this  means  made  them  exert  themfelves  efficacioufly  in  the  human 
Body.  Here  we  fee  a  fixed  Body  become  volatile,  and  here  we  obferve  the 
produftion  of  all  forts  of  Colours.  Thus  the  black  Powder  of  Antimony,  or 
Head  of  a  Crow,  being  reduced  to  a  white  Calx ,  becomes  the  Neck  of  a 
Swan,  and  afterwards  acquiring  a  great  variety  of  beautiful  Colours,  is  chang’d 
to  the  Tail  of  a  Peacock:  But  it  is  emetic  under  all  thefe  alterations. 

PROCESS  ccxxvr. 

Van  Helmont’j  fac'd  diaphoretic  Flowers  of  Antimony . 

A  P  P  A  R  A  T  U  S. 

TAKE  of  the  fweet  Flowers  of  the  preceding  Procefs  1  part,  of  the  pureft 
dried  Nitre  3  parts,  and  rub  them  well  for  a  good  while  in  a  glafs Mortar. 
At  the  fame  time  have  a  clean  Crucible  (landing  in  the  Fire  red  hot,  into  which 
throw  a  little  of  this  Powder,  firft  heated,  and  it  will  deflagrate,  but  very 
weakly.  When  every  thing  is  quiet,  throw  in  a  little  more,  and  fo  proceed  till 
you  have  made  ufe  of  all  your  Powder.  When  the  Matter  then  in  the  Crucible 
is  grown  cold,  it  will  be  of  a  white  Colour,  inclining  to  yellow.  Take  this  out 
carefully,  pound  it,  wa(h  it  with  Water,  and  dry  it,  and  you  will  have  a  fine 
white  Powder.  Put  this  into  a  China  Difh,  pour  Alcohol  upon  it,  fet  it  on  fire, 
and  whilft  it  is  burning  keep  the  Powder  continually  (lirring  about  with  a  Tabac- 
co-pipe.  When  the  Alcohol  then  is  burnt  out,  there  will  remain  Van  Helmonfs 
Diaphoretic,  36  grains  of  which  is  faid  by  promoting  Sweat  to  cure  all  intermit¬ 
tent  and  continued  Fevers. 

USE. 

HERE  we  have  an  inftance  of  fixing  a  volatile  Body,  for  chemical  ufes.  This 
Diaphoretic,  its  Author  greatly  extolls.  I  have  made  it  myfelf,  however, 
and  tried  it  frequently,  but  I  could  never  find  any  fuch  extraordinary  Vertues  in 
it,  as  he  mentions  in  his  Aurora  Medicine,  written  in  Dutch ;  and  hence  I  am 
apt  to  believe,  that  in  other  Cafes  likewife  he  has  indulged  himfelf  a  little  too 
much  in  crying  up  his  own  Preparations. 

PROCESS  CCXXVII. 

T^Purgans  Diaceltateffon  c/'Van  Helmont  with  fxed  Flowers  of  Antimony. 

APPARATUS. 

TA  K  E  of  the  fixed  diaphoretic  Antimony  of  the  preceding  Procefs  18  grains, 
of  Refin  of  Scammony  16  grains,  of  Cream  of  Tartar  7  grains,  mix  them, 
and  reduce  them  to  a  fine  Powder.  Or  take  of  the  fixed  diaphoretic  Antimony 
Vol.  II.  B  b  b  9  grains. 
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9  grains,  of  Refin  of  Scammony  9  grains,  of  Cream  of  Tartar  3  grains,  and 
make  them  into  a  Powder.  This  is  the  defcription  of  the  Purge  given  us  by 
Helmont,  which  Paracelfus  called  the  Diaceltatejfon:  The  firft  is  the  greateft, 
the  laft  the  lead  Dofe  for  an  Adult.  It  muft  be  taken  without  any  acid,  and 
may  be  flopp’d  by  an  Acid,  if  it  operates  too  violently.  It  mull  be  given  in 
Intermittents  in  fuch  a  manner  that  it  may  finiffi  its  Operation  as  nearly  as  poffi- 
ble  by  the  time  the  Fit  is  expeded.  The  Author  fays  it  always  cures  Quartans 
before  the  fourth  Dofe,  and  proves  efficacious  in  all  Intermittent  and  continued 
Fevers.  Auror.  Medicin.  publiffi’d  in  Dutch,  p.  187,  188,  288. 

USE. 

HER  E  we  have  another  chemical  Arcanum ,  under  the  name  of  a  purging 
Diaceltatejfon ,  as  you  may  find  in  th e  Dutch  Edition  juft  cited.  Concerning 
this  Van  Helmont  fays,  that  it  radically  cures  the  Gout  and  Fevers,  that  it  heals 
Ulcers  of  the  Larynx ,  Bladder,  and  Aifopbagus ,  and  that  it  purges  the  Body 
only  fo  long  as  it  is  not  found,  and  no  longer.  See  the  Latin  Edition,  p.  775, 
776,  where  he  fays  the  Dofe  is  8  grains,  lo  that  the  account  in  the  Dutch  Edi¬ 
tion  does  not  agree  with  this.  But  I  am  alv/ays  ready  to  fufped,  that  this  great 
Man,  by  a  fubtlety  of  reafoning,  extended  the  Vertues  of  thefe  Arcana  farther 
than  could  be  fairly  warranted  by  Experiment.  Thefe  things  I  have  prepared 
myfelf,  and  upon  making  ufe  of  them  have  feen  very  good  Effects  from  them, 
but  not  fuch  fuperlative  ones  as  he  infinuates. 

Here  then,  Gentlemen,  you  will  give  me  leave  to  put  an  end  to  our  chemical 
Procejfes,  as  I  have  now,  according  to  my  promife,  exhibited  all  thofe  to  you 
that  are  neceflary  to  the  underftanding  all  the  reft.  A  few  things  however  I  think 
I  ffiould  here  fubjoin  concerning  fome  Operations,  that  are  very  ufeful  both  in 
Natural  Philofophy  and  Medicine,  and  which  from  a  confideration  of  the  preced¬ 
ing  Procejfes  may  be  eafily  underftood.  And  of  thefe  let  the  firft  be, 

A  Chemical  S  GLUTTON. 


AN  D  this  is  performed, 

1.  With  Water,  by  Dilution,  Infufion,  Decodion,  Dift illation.  Mixture, 
Fermentation,  Putrefadion,  and  Separation. 

2.  With  Oil,  by  Dilution,  Infufion,  Decodion,  Diftillation,  Mixture,  Se¬ 
paration  ;  not  fo  much  by  Fermentation,  or  Putrefadion. 

3.  With  Fire,  by  Calcination,  Uftulation,  Uftion,  Fufion,  Sublimation, 
Mixture,  and  Separation,  and  by  its  affifting  the  addons  of  other  Bodies. 

4.  With  Air,  by  Fermentation,  Putrefadion,  Agitation,  and  the  addition  of 
other  Particles  that  have  a  diffolving  power,  and  excitation  of  thofe  that  are  al¬ 
ready  prefent. 

5.  With  fermented  Spirits,  by  Dilution,  Infufion,  Decodion,  Diftillation, 
Mixture,  and  the  rendering  the  Oils  more  liquid. 

6.  With  alcalious  Salts,  by  Calcination,  Uftulation,  Uftion,  Fufion,  Mixture, 
and  Separation,  according  to  the  various  degrees  of  the  dry  Fire  made  ufe  of.. 

7.  With  volatile  alcaline  Salts,  in  a  dry  way,  by  Sublimation  j  in  a  wet  one, 
by  Dilution,  Digeftion,  and  Diftillation. 

8.  With  fixed  alcaline  Salts,  put  in  motion  by  the  affiftance  of  Water,  and 
Fire,  by  Digeftion,  Decodion,  Dilution,  Separation,  and  Mixture. 

9.  With  the  fixed  acid  Salts  of  Alum,  Sulphur,  and  Vitriol,  either  feparated  in 

form 
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form  of  a  Liquid,  or  lying  concealed  within  their  Calx’s,  by  Dilution,  Deco&i- 
on,  Diftillation,  and  Digeftion,  or  in  a  dry  form  by  Calcination,  Uftulation,  Ufti- 
on,  and  Diftillation. 

10.  With  the  more  volatile  Acids,  by  Dilution,  Digeftion,  Diftillation,  and 
Penetration. 

11.  With  compound  Salts  and  Soaps,  by  Calcination,  Sublimation,  Diftilla¬ 
tion,  and  Digeftion,  either  in  a  dry  form,  or  a  liquid  one. 

12.  With  Metals,  by  Fufion,  or  Amalgatna's. 

A  Chemical  COAGULATION, 

IS  effected, 

1.  With  Water,  by  Congelation,  ChryftaUization,  and  Precipitation,  as 
in  Mercurius  Vitce. 

2.  With  Oil,  by  uniting  Sulphur,  Salts,  and  Metals  with  itfelf,  by  the 
aftiftance  of  Fire. 

3.  With  Alcohol,  upon  a  volatile  alcaline  Spirit,  Whites  of  Eggs,  Serum 
of  Blood,  and  Oil  of  Vitriol. 

4.  With  an  Alcali  and  Acid,  uniting  in  a  folid  form,  as  particularly  in  vitriolated 
Tartar. 

5.  With  a  fixed  alcaline  Salt,  as  in  Milk. 

6.  With  an  acid  Salt,  as  in  Milk,  Serum,  and  Whites  of  Eggs. 

A  Chemical  PRECIPITATION, 

IS  the  Separation  of  a  diftolved  Body  from  its  Solvent  by  the  addition  of  fome- 
thing  new,  in  fuch  a  manner  as  to  render  it  manifeft  to  the  Senfes,  though  be¬ 
fore  it  lay  concealed.  And  this  is  of  very  great  ufe,  and  therefore  deferves  to 
be  nicely  confidered,  and  indeed  has  been  every  where  taken  notice  of  in  the  pre¬ 
ceding  ProceJJes.  This  now  is  brought  about, 

1.  By  pouring  Water  upon  Oils  diftolved  in  Alcohol,  which  have  then  a 
milky  appearance. 

2.  By  pouring  Water  upon  refinous  Bodies  diftolved  in  Alcohol,  with  a  milky 
appearance  likewife. 

3.  By  Water,  in  the  Diftillation  of  oily  Spirits,  if  in  the  end  any  Water  comes 
off  after  the  oily  Spirits. 

4.  By  Acids  with  Acids:  Thus  Silver  diftolv’d  in  Spirit  of  Nitre,  is  preci¬ 
pitated  by  Spirit  of  Salt ;  as  Mercury  is  likewife. 

5.  By  Metals  with  Metals  and  other  Bodies.  Into  this  Glafs,  which  contains 
an  ounce  of  Silver  diftolved  in  Spirit  of  Nitre,  and  then  diluted  with  twelve  times 
as  much  Rain-water,  Iimmcrge  fome  polilhed  Plates  of  Copper,  and  the  Silver 
is  precipitated  immediately,  and  the  Copper  diftolved.  In  this  Glafs  now  I  have 
the  Copper  diftolved  in  the  Spirit  of  Nitre,  out  of  which  the  Silver  was  precipi¬ 
tated,  into  which  I  put  fome  pure  Plates  of  Iron,  and  the  Copper  prefently  precipi¬ 
tates,  the  Iron  is  covered  over  with  a  pappy  Matter  of  a  Copper  Colour,  the  Cop¬ 
per  fills  to  the  bottom,  and  the  Iron  is  diftolved.  And  again,  in  this  Glafs  I  have 
the  Iron  diftolved  in  the  Spirit  of  Nitre,  from  which  the  Copper  was  precipitated, 
and  I  now  drop  into  it  fome  Oil  of  Tartar  perDeliquium,  upon  which  the  diftolv’d 
Iron  is  precipitated,  and  the  Alcali  uniting  with  the  Acid  produces  a  true  Nitre 
again  after  fo  many  alterations.  Thus  the  Spirit  pafles  out  of  one  Body  into  ano¬ 
ther,  fcarcely  becoming  either  better  or  worfe,  though  it  is  attracted  more  by  one 
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thing  than  another,  till  at  laft  it  refts  in  that  which  in  this  refpeft  is  ftrongeft,  nor 
will  be  expeird  thence  except  by  fomething  more  powerful,  as  if  upon  this  rege¬ 
nerated  Nitre  you  fhould  pour  Oil  of  Vitriol.  Upon  thefe  two  Principles  depend 
the  Dodtrine  of  Precipitations,  which  is  the  true,  though  often  abftrufe  caule  of 
an  infinite  number  of  Operations,  both  in  Art  and  Nature.  I  take  a  grain  of 
white  or  red  Precipitate  of  Mercury,  and  rub  it  upon  the  furface  of  a  polifhed 
Copper  Plate  made  hot,  and  it  prefently  acquires  a  Silver  Colour:  Here  the  Cop¬ 
per  attracts  the  Acid  of  the  Nitre  out  of  the  mercurial  Calx,  and  thus  produces 
an  Amalgama  upon  its  furface,  which  then  looks  like  Silver. 

6.  Alcali’s  often  precipitate  Bodies  diffolved  in  Acids:  This  happens  frequent¬ 
ly,  but  not  always,  and  fometimes  only  in  part.  In  Copper  diffolved  in  an  Acid 
an  Alcali  caufes  a  Precipitation,  but  then  the  Salt,  arifing  from  thefe  Oppofites, 
afterwards  caufes  a  Solution. 

7.  Acids  for  the  mod  part  precipitate  Bodies  diffolved  in  Alcali’s  ;  but  here 
too,  as  in  the  preceding  cafe,  there  are  fome  exceptions. 

8.  The  moft  acrid  Salts,  when  they  lie  intirely  concealed  in  Bodies,  but  with¬ 
out  any  alteration,  by  means  of  the  Precipitations  they  bring  about,  produce 
the  moft  furprizing  effedts,  which  could  not  poffibly  have  been  forefeen  by  the 
help  of  any  Art  whatever.  If  an  ounce  of  the  moft  inodorous,  infipid,  inadtive 
Luna  Cornea ,  that  don’t  in  the  Fire  difcover  the  leaft  fign  of  Acrimony,  is 
rubb’d,  or  with  a  melting  Fire  in  a  glafs  Retort  is  combin’d  with  half  an 
ounce  of  inodorous,  infipid  Regulus  of  Antimony,  there  is  produced  in  an  in- 
ftant  the  moft  virulent,  cauftic  Butter  of  Antimony,  the  very  Vapour  of  which 
is  a  fatal  Poifon.  How  dangerous  therefore  is  the  mixing  Bodies  together,  and 
of  confequence,  what  caution  fhould  be  ufed  on  thefe  occafions? 

A  Chemical  EFFERVESCENCE 

i.TSafudden  agitation  arifing  in  Bodies  upon  mixing  them  together,  tho9 

-I  whilftthey  were  feparate,  they  were  intirely  at  reft.  And  this  happens  in 
a  different  manner,  betwixt  different  Bodies.  A  fhort  account  of  this  there¬ 
fore  we  fhall  now  lay  before  you,  but  fuch  a  one  as  may  be  fufficient  for  your 
underftanding  what  is  omitted.  The  principal  Bodies  then  in  which  this  phyfi- 
cal  adtion  is  obferv’d,  are 

1.  Native  vegetable  Acids,  as  the  Juices  of  moft  Trees,  Shrubs,  and 
Plants,  when  they  are  in  their  more  liquid  ftate  in  the  fpring  Seafon  •,  the 
Juices  of  moft  fummer  Fruits  before  they  are  ripe*,  fome  particular  Juices 
that  retain  an  Acidity  even  when  they  are  ripe,  as  thofe  of  Oranges,  Ci¬ 
trons,  Lemons,  Tamarinds,  garden  and  wood  Sorrel,  and  acid  Apples. 
Fermented  vegetable  Acids,  as  acefcent  Meals,  Rhefiijh  and  Mofelle  Wines 
and  Tartar.  Doubly  fermented  vegetable  Acids,  as  native  and  diftill’d 
Vinegars.  Animal  Acids,  from  acefcent,  or  acid  vegetable  Food,  con¬ 
tain’d  in  their  Chyle,  Milk  when  it  is  four,  Skim-Milk,  Butter-Milk,  and 
its  Whey.  Native  foffil  Acids,  as  the  vague  Acid  of  Sulphur,  Alum,  or 
Vitriol  in  the  Mines,  either  lying  conceal’d  in  their  proper  Bodies,  viz.  Sul¬ 
phur,  or  vitriolic  Glebes,  or  extracted  from  them  by  an  intenfe  Fire,  or  dif- 
lodged  by  a  fuperior  Acid,  as  Spirit  of  Nitre,  Salt  Alum,  Vitriol,  and  Sulphur. 

2.  True  fix’d  Alcali’s  produced  from  any  veg  table  Matter  whatever,  by 
Fire.  The  more  volatile  Alcali’s,  either  difcovering  themfelves  fpon- 
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taneoufly,  as  in  Garlic,  Onions,  Scurvy-grafs,  Milliard,  l£c.  or  produc’d 
by  Putrefadion  from  Animals  or  Vegetables  j  or  procur’d  by  Diftillation 
or  Uflion,  from  either  of  them. 

3.  Certain  Bodies,  improperly  call’d  Alcali’s,  only  becaufe  they  agree  with 
them  in  this  property,  that  they  caufe  an  Effervefcence  with  Acids,  as 
Clays,  almoft  all  Boles,  Calculi ,  Shell-fifh,  Corals,  Horns,  Chalk,  Teeth, 
Stones,  Crabs-eyes,  Bones,  Oyfter-fhells,  Earths,  Clays,  and  Hoofs. 

4.  Thefeven  Metals. 

5.  Semi-Metals,  as  Antimony,  Bifmuth,  Laps  Calaminaris ,  the  Lapis  H >- 
matitis ,  Zincq,  &V. 

For  thefe  now  we  lay  down  the  following  Canons. 

1.  The  Bodies  of  the  firft  Clafs  almoft  always  caufe  an  Effervefcence  with 
thofe  of  the  fecond  and  third,  fooner  or  later,  more  or  lefs,  either  when 
they  are  very  ftrong  or  diluted,  and  the  Effervefcence  continues  till  the 

.  Saturation  is  compleat,  and  then  ceafes,  upon  which  the  Acrimony  is  al¬ 
moft  conftantly  found  to  be  foften’d. 

2.  The  Bodies  of  the  firft  Clafs  excite  an  Effervefcence  with  thofe  of  the  fourth, 
but  only  fome  of  one  with  fome  of  the  other,  and  fome  in  a  weaker  man¬ 
ner,  others  more  powerfully,  and  when  the  point  of  Saturation  is  obtain’d, 
there  is  generally  produc’d  a  Vitriol. 

3.  The  Bodies  of  the  firft  Clafs  caufe  an  Effervefcence  in  the  fame  manner 
with  thofe  of  the  fifth. 

4.  The  Bodies  of  the  fecond,  third,  fourth,  and  fifth  Claffes,  upon  being 
mix’d  together,  are  fcarcely  obferved  to  produce  any  Effervefcence.  Hence 
this  power  difcovers  itfelf  in  the  Acids,  in  particular,  when  they  are  mix’d 
with  the  other  Bodies  mention’d  ;  tho’  even  here  too  there  is  fome  limi¬ 
tation,  for  the  ftrongeft  Spirit  of  Vinegar  poured  upon  Oil  of  Tartar  per 
Deliquium ,  caufes  no  Effervefcence,  tho’  it  does  afterwards,  when  the  Al- 
cali  is  render’d  weaker. 

2.  The  moft  pure  volatile  Alcali,  being  perfectly  freed  from  its  Oil,  and 
hence  render’d  exceeding  fimple,  produces  an  Effervefcence  with  the  pure  Acid 
of  Vinegar,  but  by  this  means  a  greater  degree  of  Cold  is  produc’d,  whereas 
other  Effervefcences  generate  Heat  in  various  degrees,  even  at  laft  to  burfting 
out  into  Flames.  By  this  extraordinary  Experiment,  then,  it  appears,  that  an 
apparent  motion  may  be  increafed  with  a  produdion  of  Cold.  S ztVol.  I.  p.  221, 
Phil.  Lranf.  Abr.  Vol.  III.  p.  354,  356. 

3.  In  other  Effervefcences  there  is  almoft  always  excited  a  greater  degree  of 
Heat.  See  Vol  A.  p.  214.  to  222. 

4.  There  are  fome  Fluids,  which,  upon  being  mix’d  together  when  they 
are  cold,  in  an  inftant  produce  true  Fire.  I  here  put  1  drachm  of  frefh  diftill’d 
Oil  of  Cloves  into  a  dry  hot  Urinal,  and  placing  it  under  the  Chimney,  throw 
upon  it  at  once  2  drachms  of  Glauber’s  Spirit  of  Nitre,  well  prepar’d,  and  you  fee 
the  very  moment  they  come  into  contad,  there  is  excited  a  terrible  Effervei- 
cence,  upon  which  the  whole  Urinal  is  fill’d  with  a  very  thick  black  Smoke, 
out  of  the  middle  of  which  there  burfts  forth  an  exceeding  red  Flame.  The 
Impetus  being  now  over,  there  remains  a  light,  fpongy,  brown  Matter  at  bot¬ 
tom.  Dr.  Slare,  Phil.  Lranf.  Abr.  Vol.  III.  p.  353,  to  365.  Hoffman.  Differt. 
Phyf.  Chem.  38  to  45,  126.  In  fuch  cafes  as  thefe,  now,  a  very  powerful  Acid, 
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that  particularly  of  Mitre,  and  a  very  oily  Oil,  almoft  always  meet  together: 
Notan  Alcali  and  an  Arid  Many  other  Eflfervefcences,  that  produce  Fire,  or 
come  very  near  it,  Monfieur  Homberg  has  given  us  an  account  of.  Mem.de  l' Ac. 
Roy.  des  Sc.  1701^.84,95  1708.  p.  2. 

5.  But  betwixt  fome  cold  hard  Bodies,  there  arifes  a  fpontaneous  EfFervef¬ 
cence  likewife,  and  that  even  to  fuch  a  degree  as  produce  a  Flame,  as  we  lee  in 
Sulphur,  and  Filings  of  Iron  rubb’d  together,  and  then  work’d  into  a  Pafte  with 
Water. 

A  jhort  Recapitulation  of  the  DoClrine  of  ALC AL  Fs  and  ACIDS. 

AN  Alcali  is  aSalt,  either  fix’d  or  volatile.  Itisknown,  1.  By  its  Origin,  which 
is  owing  either  to  Nature,  Putrefaction,  or  Fire.  2.  By  its  Matter,  which 
is  either  Vegetable,  Animal,  or  Foflil.  3.  By  its  EfFedls,  as  its  exciting  an  Ef- 
fervefcence  with  Acids  ;  its  caufing  Precipitations ;  its  combination  with  Oils  *, 
its  Solution,  in  particular,  of  Sulphur  ;  its  changing  the  Colour  of  the  Helitro- 
pum  tricoccum ,  Rofes,  and  Violets,  green,  which  grow  red  with  Acids  *,  its 
Tafte  j  and  its  exciting  a  pain  like  that  produc’d  by  Fire. 

An  Acid  is  a  Salt,  either  fix’d  or  volatile.  It  is  known,  1.  By  its  origin,  which 
it  owes  either  to  Nature,  Fermentation,  or  Fire.  2.  By  its  Matter,  which  is  ei¬ 
ther  Vegetable,  or  Fofiil.  3.  By  its  EfFefts,  as  its  exciting  an  EfFervefcence 
.with  Alcali’s,  terreftrial  Subftances,  Shells  of  Fifb,  Corals,  (Ac.  its  caufing 
Precipitations  *,  its  combination  with  alcaline  and  terreftrial  Bodies  into  a  neutral 
Matter  ;  its  Solution,  in  particular,  of  the  mercurial  parts  of  Metals ;  its  chang¬ 
ing  the  Colour  of  the  Helitropium  tricoccum ,  Rofes,  and  Violets,  red  ;  its  Tafte ; 
its  Smell  ;  and  its  exciting  a  gnawing,  (hooting  Pain.  Tho*  this  DoClrine  how¬ 
ever  holds  pretty  generally  true,  yet  it  mull  not  be  look’d  upon  as  infallible. 
Hence,  if  we  always  infer  the  prefence  of  an  Acid,  or  Alcali,  from  one  phyfi- 
<cal  mark,  which  may  be  common  to  other  Bodies,  and  even  to  thefe,  when  there 
is  an  Acid  or  Alcali  prefent,  we  may  often  fall  into  miftakes.  Thus,  if  a  Perfon 
fhould  argue  in  this  manner.  An  Alcali  caufes  an  EfFervefcence  with  Spirit  of 
Nitre,  and  Silver  does  fo  likewife,  hence  an  Alcali  and  Silver  are  the  fame,  this 
would  not  hold  good  ;  and  yet  fome  of  the  greateft  Men  in  the  Art  have  been 
.guilty  of  this  childifh  error,  calling  every  thing  an  Alcali  that  would  caufe  an 
.EfFervefcence  with  any  Acid,  than  which  nothing  certainly  can  be  moreabfurd. 
•Gold,  again,  excites  an  EfFervefcence  with  the  acid  Spirit  of  Aqua  Regia ,  hence 
they  fay  it  is  an  Alcali ;  but  it  caufes  none  with  the  acid  Spirit  of  Nitre,  and 
hence  it  is  no  Alcali:  But  the  errors  that  arife  from  this  Root  are  without 
number.  How  trifling  therefore  is  the  calling  in  the  afiiftance  of  Alcali’s  and 
Acids  to  explain  all  the  Phenomena  of  natural  Bodies  ?  and  yet  we  have  feen  the 
.time  when  this  Dodtrine  was  fo  much  in  vogue,  that  it  was  thought  an  honour 
to  the  Age  which  entertained  it.  Upon  this  head  confult  Mr.  Boyle  and  Bohn. 

The  Production,  Def  ruCtion ,  and  Alteration  of  S  ME  LLS  and  TASTES. 

'“TpHIS  we  have  feen  from  the  firft  of  our  Proceffes  to  the  laft,  there  being 
fcarce  any  one  in  which  it  has  not  appeared  more  or  lefs.  Confult  Mr.  Boyle 
throughout  his  whole  treatife,  Of  the  Production  of  fenfible  Qualities.  And  read 
.over  and  go  through  our  Procejfesy  and  you  will  fee  the  thing  abundantly, 

1  '  The 
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PraSlice  of  the  A  R  T. 

The  Production,  DeJlruCtion ,  Alteration  of  COLOURS, 

I.  ANTIMONY,  when  it  is  reduced  to  Powder,  is  naturally  black  ;  when 
it  is  calcined  with  Aqua  Regia ,  it  is  yellow  and  greenifh  ;  when  it  is  fub- 
limed  with  Sal-Ammoniac,  it  is  white,  red,  yellow,  greenifh,  and  black ;  when 
the  fublimed  Matter  is  freed  from  its  Salt  by  Water,  it  is  pretty  equably  red ; 
and  when  Antimony  is  fixed  with  three  times  as  much  Nitre,  it  is  white.  Here 
then  from  one  folid  Body  we  have  almoft  all  kinds  of  Colours.  And  thus  Mer~ 
cury  difTolved  in  Aqua  Fortis ,  and  then  diftilled  in  a  Retort,  in  various  parts  of 
the  Retort  produces  various  Colours  from  one  Fluid,  as  we  have  here  demon- 
ftrated  before  you. 

2.  To  produce  an  exceeding  black  Colour,  by  only  pouring  a  pellucid  LL 
quor  into  a  clean  Glafs:  Wafh  a  hot  Glafs  with  a  folution  of  Vitriol  of  Iron 
perfectly  faturated,  and  pour  into  it  an  infufion  of  the  whiteft  Galls,  diluted- 
with  the  pureft  Rain-water  till  it  has  fcarcely  any  Colour,  and  then  made  hot. 
Red  Rofes,  Pomegranate-peels,  Green-tea,  Sage,  and  Oak-leaves,  will  have 
pretty  nearly  the  fame  effedt. 

3.  To  change  a  pellucid  Liquor  black,  by  throwing  into  it  a  little  quantity! 
of  a  white  Powder:  Into  a  diluted  pellucid  infufion  of  Galls  made  hot,  throw 
a  grain  of  Vitriol  of  Iron,  well  faturated,  calcined  till  it  is  white,  and  heated* 
and  it  will  form  a  black  Cloud  in  the  place  where  it  falls,  which  difperfing  itfelf 
on  every  fide  through  the  pellucid  Liquor,  will  render  it  quite  black. 

4.  To  do  the  fame  with  a  yellow  Powder  :  Inftead  of  the  white  Vitriol,  take 
the  fame  calcined  only  till  it  is  yellow,  or  yellow  Ens  Veneris. 

5.  To  do  the  fame  with  a  red  Powder :  Take  a  little  Colcothar  of  Iron,  or 
its  Vitriol  calcined  till  it  is  red,  or  red  Ens  Veneris. 

6.  Todo  the  fame  with  a  drop  of  a  pellucid  Liquor  :  Take  a  little  Vitriol  of  ' 
Iron,  difiolve  it  in  Water,  and  drop  it  into  a  hot  infufion  of  Galls. 

7  To  do  the  fame  with  a  drop  of  a  gold  colour’d  Liquor :  Take  the  red  Calx 
of  Vitriol  of  Iron,  draw  a  Tindture  of  a  golden  Colour  from  it  with  fweet 
Spirit  of  Salt,  and  drop  it  into  the  fame  infufion.  In  all  thefe  Experiments,  now* 
as  the  Liquor  changes  from  pellucid  to  black,  there  are  a  vaft  number  of  inter¬ 
mediate  Colours  produced,  which  all  at  laft,  however,  end  in  a  black  one. 

8.  To  change  the  black  Colour  produced  No.  2,  3,  4,  5,  6,-7,  to  a  pellucid 
one,  by  only  pouring  the  Liquor  into  a  clean  Glafs:  Pour  thefe  black  Liquors, 
made  hot,  into  a  Glafs,  the  infide  of  which  has  been  wafhed  with  pure  Oil  of 
Vitriol;  here  the  Acid  abforbs  the  Iron.  The  black  Colours,  however,  from 
the  Ens  Veneris ,  and  the  red  Calx  of  Iron,  as  they  become  pellucid,  generate 
fomewhat  of  a  red  colour. 

9.  To  change  this  pellucid  Colour,  thus  made  from  a  black  one,  to  a  black 
one  again  :  Add  as  much  hot  Oil  of  Tartar  per  Deliquium  to  the  pellucid 
Liquor,  as  is  fufficient  to  faturate  the  Acid,  which  before  abforb’d  the 
Iron.  In  this  cafe  there  is  excited  an  EfFervefcence,  with  a  furprizing  pro¬ 
duction,  deftrudtion,  and  regeneration  of  a  great  variety  of  Colours.  This  is 
beft  obferved,,  when  you  pour  in  but  a  little  of  the  Alcali  at  a  time,  and  do  it  as 
quick  as  you  can. 

10.  As  foon  as  ever  now  you  add  again  fuch  a  quantity  of  Acid,  that  it  may 
overcome  the  Alcali,  the  Liquor  will  lofe  this  regenerated  black  Colour,  and 
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become  pellucid:  And  thus  it  may  be  reciprocally  renewed  and  deftroyed. 
From  what  has  been  faid,  then,  we  fee  how  vaftly  efficacious  Metals  are  in 
producing  a  black  Colour ;  and  with  what  a  fmall  quantity  of  Matter  Colours 
may  be  generated.  In  thefe  Experiments,  too,  a  curious  Perfon  may  obferve 
all  the  intermediate  Colours  the  pellucid  Liquor  runs  through  till  it  comes  to  be 
exceeding  black. 

11.  To  produce  a  *  Silver  Colour,  by  only  pouring  a  pellucid  Liquor  into  a 
clean  Glafs:  Take  a  folution  of  Mercury  made  with  Spirit  of  Nitre  to  a  per- 
fe£t  Saturation,  dilute  it  with  clean  hot  Water,  and  pour  it  into  a  hot  Glafs 
waffi’d  with  the  ftrongeft  Spirit  of  Salt;  or  pour  a  very  dilute  Solution  of  Silver, 
made  with  Spirit  of  Nitre,  into  the  fame ;  or  Oil  of  Antimony  into  a  Glafs  wafli’d 
with  hot  Water. 

12.  To  produce  an  Orange  Colour,  by  only  pouring  a  pellucid  Liquor  into 
a  clean  Glafs :  Take  a  pellucid  infufion  of  Crocus  Met allorum  made  with  hot 
Water,  and  pour  it  into  a  Glafs  waffi’d  with  an  Acid. 

13.  To  produce  a  Gold  Colour,  by  only  pouring  a  pellucid  Liquor  upon  a 
grey  Powder:  Pour  hot  Alcohol  upon  hot  Sulphur  diffolved  by  a  fixed  Alcali, 
and  then  powdered. 

14.  To  change  a  gold  colour’d  Liquor  to  a  milky  one,  by  only  pouring  it  in^ 
to  a  clean  Glafs :  Pour  the  Tindture  No.  13.  into  a  Glafs  waffied  with  the  acid 
Oil  of  Vitriol. 

15.  To  change  a  Liquor  that  is  nearly  pellucid  to  an  azure  Colour:  Into 
Vinegar  of  Verdegreafe  diluted  with  Water  till  it  is  almoft  pellucid  pour  Spirit 

of  Sal- Ammoniac. 

16.  To  change  an  azure  Colour  pellucid:  Add  an  Acid  to  the  preceding 
azure  Liquor  till  it  predominates. 

17.  To  change  a  very  green  Liquor  to  a  beautiful  Violet:  Into  Vinegar  fatu¬ 
rated  with  copper  till  it  is  exceeding  green,  pour  Spirit  of  Sal-Ammoniac ,  till 
the  Alcali  overcomes  the  Acid. 

18.  To  change  an  azure  Colour  to  a  beautiful  green  :  Into  a  faturated  Solu¬ 
tion  of  Copper,  made  with  Spirit  of  Sal  Ammoniac ,  pour  Vinegar,  or  any  other 
Acid,  till  the  Acid  predominates. 

^19.  Betwixt  the  mod  faturated  azure  Colour,  and  thedeepeft  green,  to  produce 
a  vaft  number  of  bluiffi  and  greeniffi  intermediate  Colours :  Put  a  perfedtly  fatu¬ 
rated  hot  Solution  of  Copper,  made  with  Spirit  of  Sal  Ammoniac ,  into  a  very  clean 
cylindrical  Glafs,  and  drop  into  it  fome  Spirit  of  Nitre,  and  you  will  obferve  an 
alteration  in  the  Colour,  in  the  manner  mentioned,  upon  every  Inftillation. 

But  let  this  fuffice  for  our  prefent  demonftrations.  If  you  have  a  mind  to  fee 
this  affair  elegantly  treatedof,  and  illuftrated  by  Experiments,  confult  'Nir. Boyle's 
Treatife  Of  Colours.  Thus  then.  Gentlemen,  having  finifh’d  our  defign,  give 
me  leave  here  to  put  an  end  to  thefe  Ledtures.  I  return  you  thanks  for  the  dili¬ 
gent  attendance  with  which  you  have  favour’d  them,  and  the  pleafure  you  have 
ieem’d  to  exprefs  at  ’em,  and  heartily  wifh  they  may  be  remember’d  and  im¬ 
prov’d  in  fuch  a  manner  as  to  promote  the  good  of  Mankind. 


*  There  ii  no  Colour  mentioned  in  the  original,  but  I  think  it  fhould  be  a  filver  one. 
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AC  E  TU  M  efurinum ,  what  153 

Radicatum,  what  185 

Acid,  of  Liquors  fixed  in  Chalk  and  Alcali’s  94, 96 
An  enemy  to  the  Veins  2 1 1 

Why  called  Mafculine  276 

Of  Nitre  with  Oil  of  Vitriol  273 

With  Bole  279 

With  Colcothar,  or  calcin’d  Alum  281 
Of  Sea-Salt  with  Oil  of  Vitriol  283 

With  Bole  285 

Of  Nitre,  contains  60  parts  of  Water,  to  19  of 
Acid  290 

Of  Sea-Salt,  5  2  to  1 3  lb. 

Of  Vitriol,  60  to  37'  lb. 

Few  fimple  Foffil  ones  lb. 

Of  Sulphur  per  Campanam  293 

Z-Qth  of  the  Sulphur  294 

Of  Vitriol  with  an  Oil  produces  Sulphur  302 

325 

374 
227 
199 
322 

1 33 
140 
130 


3*5> 

129, 


One  of  the  pared  known 
Do&rine  of  it 
None  natural  to  Animals 
Salt  of  Amber. 

JErugo ,  what 
Aetius  cited 

Air,  neceffary  to  Fermentation 
Comprefs’d  hinders  Fermentation 
Its  generation  and  adtion  in  Effervefcences  276 
How  difpofed  in  the  Blood  262 

Its  effedt  upon  Blood  lb. 

Alcaheft  of  Glauber  278 

Of  Zivelfer  1 5  3 

Of  Starkey  258 

Alcali  fixed,  from  Vegetables  -  35 

Its  qualities  37 

Why  called  a  Urinous  Salt  lb. 

Its  Oil  per  Delifuium,  next  heavy  to  Oil  of 


V itriol 


39 


Changes  the  Juice  of  Turnfole,  Rofes,  and  Vi¬ 
olets,  green  45 

Its  Vertues  in  the  human  Body  41 

With  Quick-lime  -  42 

Purely  a  creature  of  the  Fire  lb. 

Variety  in  it,  whence  45 


Alcali  fixed  from  Tartar  lb. 

A  cryftalline  Salt  from  it  46 

Itfelf  fcarcely  reducible  to  Cry  dais  47 

Generated  flowly  96 

Coagulates  Milk  209 

Effedt  upon  our  Humours  2 i  8 

From  Tartar  and  Nitre  268 

Different  from  others  lb. 

Why  called  empty,  barren,  feminine  276 

Effedt  upon  Sulphur  294,  295 

Its  ufe  in  Metallurgy  295 

How  attemper’d  in  the  human  Body  1 70 

Dodtrine  of  it.  374 

Alchemy,  Balls  of  it.  348 

Alcohol,  preparation  of  it,  per  fe.  136 

With  Sea-Salt  137 

Tts  properties  138 

Often  ufed  imprudently  by  Surgeons  lb. 

Preferves  Birds,  &c.  139 

Purity  Marks  of  it  lb. 

Prepared  with  Alcali’s  141 

Has  a  lixivious  Tafte  lb. 

Not  eafy  to  obtain  it  quite  pure  14s 

Not  feparable  as  Helmont  aflerts  lb. 

Coagulates  Blood  245 

Cohobated  upon  Salt  of  Tartar  21  times  190 
Does  it  render  it  volatile  ?  1 9 1 

Perfedtly  dilfolves  Refins  1 6  x 

Effedt  upon  Whites  of  Eggs  237 

What  Bodies  it  will  mix  with  and  diflolve  138 
Effect  upon  animal  and  vegetable  Subdances  1 39 
Styptic  and  antifeptic  vertue  lb. 

Preferves  eflential  Oils  1 00 

Water  colledted  from  it  as  it  burns  140 

Burning  all  away,  no  proof  there  is  no  Water 
in  it  lb. 

Nor  fetting  fire  to  Gun-powder  lb. 

A  certain  method  of  trying  this  with  Salt  of 
Tartar  lb. 

Almonds ,  Oil  of  them  by  expreffion  63 

Aloes  lofes  its  Bitternefs  by  Fermentation  127 
Amalgama's,  how  made  347 

All  white  lb. 

Yield  a  black  Powder.  348 

C  c  c  Amber, 
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INDEX. 


Amber,  Tin&ure  of  it 
Its  furprizing  Nature 
Analyfis  of  it 
Danger  in  diftilling  it 
Volatile  Salts,  acid 
An  excellent  Diuretic 
A  Angular  Body 

America  famous  for  poifonous  Trees 
Angelica,  volatile  Salt  of  it 
Animals,  origin  of  their  Fat 
Obfervations  concerning  them 


160 

lb. 

198 
lb. 

199 
lb. 
lb. 
1 1 

258 

71 

204 


Chemical  examination  where  it  fhould  begin  205 
Made  up  of  vegetable  Matter  lb. 

Their  Chyle  a  true  Emulfion  206 

Their  Milk  examined  207 

Their  Urine  examined  2 1 1 

Naturally  contain  no  volatile  alcaline  Salt  313 
Nor  Acid  227 

Their  Blood  examined  241 

Their  Hoofs  examined  248 

No  fix’d  Salt  in  their  Afhes  250 

Spirits  and  Salts,  the  fame  from  all  when  per¬ 
fectly  purified  lb. 

What  they  yield  in  Diftillation  252 

Rectification  of  their  Spirits,  &c.  251 

Short  view  of  what  is  obtained  from  them  by 
diftilling  them.  252 

Anifeed  Oil  hardens  in  Diftillation  78 

Antimony,  Solution  of  it  in  Aqua  Regia  353 

Sulphur  of  it  lb.. 

True  Sulphur  of  it  354 

Its  Fumes  prejudicial  lb. 

Glafsofit  lb.  361 

A  fatal  Emetic,  and  why  355 

Calcin’d  per  fe.  lb. 

Confifts  of  a  fulphureous  and  metalline  part  lb. 
Regains  of  it  by  Ample  fuAon  lb. 

With  Salts  3.56 

Dangerous  Operation  lb. 

Star  on  it  3.57 

Scoria  nature  of  them  lb. 

With  Iron  and  Nitre  lb. 

Scoria  nature  of  them  lb. 

Called  Alchemiftical  358 

Has  engaged  the  greateft  Chemifts  360 
Scoria,  nature  of  them  359 

Ratio  of  the  Operation  lb. 

Golden  Sulphur  of  it  360 

Crocus  of  it  lb. 

Milder  Emetic  of  it  3.61 

Nitrated  diaphoretic  lb. 

Common  diaphoretic  j  362 

An  inert  Calx  lb. 

Affifts  Purgatives  lb. 

Nitrated  363 

Of  excellent  vertues  lb. 

Fix’d  Sulphur  of  it  2b, 

Antipeftilential  according  to  Tachenius  lb. 
An  inert  Calx  according  to  the  Author  lb. 


Antimony,  Butter  of  it  330,  365 

Extremely  cauftic  Jb. 

Diftill’d  into  an  Oil  366 

Cinnabar  of  it  365 

Mercurius  vita  with  it  lb. 

Philofophic  Spirit  of  Vitriol  from  it  367 

Not  emetic  lb. 

Contains  nothing  of  Vitriol  lb. 

Only  a  pure  Spirit  of  Sea-Salt  lb. 

An  Experiment  of  the  Author’s  with  it  lb. 
Helmont's  Flowers  of  it  368 

DiaceltateJJon  purgans  369 

Apoplexy  74 

Apozem,  what  1 3 

Aqua  Fort  is,  what  282 

Regia,  what  323,  331 

Aquila  alba  Philo fophorum,  what  230,  313 

Arbor  Vita,  Water  of  it  what  good  for  54 

Oil,  what  good  for  89 

Argentum  potabile  327 

Aroma  Ph'tlo fophorum,  what  168 

Aromatics,  all  their  aromatic  vertue  from  their 
Oil  86 

Aflift  Fermentation  148 

Aroph  of  Paracelfus,  what  lb. 

Afarabacha  boiled,  lofes  its  emetic  quality,  and 
becomes  diuretic  16 

Afhes  Vegetable  turn  to  Glafs  in  the  Fire  35 
Pot,  a  Angular  Salt  from  them  47 

Aurum  potabile  304 

Fulminqns,  Fonitruans  349 

Author,  his  Method  in  thefe  Procefies  8 

B. 

BALSAMUM,  Aflaticum,  AEgyptiacum,  Jeru- 
chuntanum,  Judaicum,  Memphiticum 
Opobalfamum  j  04 

Capivi,  Moran.  lb, 

Liquidambarum  lb, 

Mechannin  lb.. 

Sulphur  is  terebinthinatum  300 

Balfams  native,  their  origin  82,  86 

Their  great  ufe  104 

Various  forts  at  prefent  in  ufe  lb. 

Lole  their  Acid  as  they  grow  dry  1 66 

Artificial,  fweet  fcented  j 1 2 

Of  Sulphur  298,  299. 

Of  Lead.  320,  321 

Barner  mentioned  14^ 

Baum,  peculiar  vertue  of  it  34 

Its  Oil  what  good  for  90 

Ray-Seeds,  Oil  of  them  congeals  in  Diftillation  78 
Bean- Blofifoms,  effeft  of  their  Effluvia  1 1 

Stalks,  their  Salt  greatly  extoll’d  by  Paracelfus  3  3 
Becher  mentioned  287,  303,  33  c*  360 

Beguinus  mentioned  286 

Bellini  mentioned  205,  215 

Benjamin,  a  wonderful  volatile  Refin  1 61. 

Tinfture  of  it  lb. 

Totally  diffoiuble  in  Alcohol  lb. 

Bilious, 
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Bilious  Conftitution  221,  222 

Bi/lichius  mentioned  3 66 

Bites  virulent  1 47 

Bitumen ,  artificial  Preparation  of  it  302 

Blood,  Serum  of  it,  neither  Acid  nor  Alcaline  241 
Refembles  the  White  of  an  Egg  243,  244,  247 
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243 
lb. 

244 

245 
lb. 

246 

72U47 

2ths, 


Digefted  grows  putrid 
Never  acid 

Hardens  with  a  dry  Heat 
Is  coagulated  by  Alcohol 

Not  fo  much  as  the  White  of  an  Egg 
Analyfis  of  it  by  Diftillation 
Sea-Salt  from  it 

Its  Salt  not  volatile  with  a  Heat  2 

greater  than  that  of  the  human  Body  248 
Wonderful  effeCts  of  Fire  upon  it  in  different 
degrees  lb. 

Experiments  upon  it  with  various  Bodies  262, 

263 

Body  human,  deftroy’d  by  a  Heat  of  100  degrees 

245 

Dead  Heat  generated  in  it  by  Putrefaction  244 
Bohn  mentioned  86,  181, 

Bones  laid  bare 

Whiten’d  by  alcalious  Salts 
Bontekoe  mentioned 
Borax ,  its  effeCt  upon  Blood 
Bourdeline  mentioned 
Boyle  mentioned  39,  73,  90,  161, 226,  253,  276, 
287,  289,  298,  304,  316,  322,  326, 
330,  342,  353,  376 

Brachmans  live  folely  upon  Vegetables  205 

Brandy,  of  what  parts  it  confifts  1 3  6 

Brooklime,  of  what  kind  its  native  Salt  25 

Vertues  lb. 


322 

i°5 

38 

361 

263 

90 


Butler  mentioned  287 

C. 

CAB  ELL  I A  U  mentioned  246 

Cacao  Nuts,  great  quantity  of  Oil  in  them  70 
Camomile,  its  Water,  what  good  for  54 

Its  Oil  what  good  for  89 

Of  a  bluifh  Colour  88 

Camphire,  what  78,  170 

Like  fome  effential  Oils  lb. 

Effential  ExtraCt  of  it  lb. 

Origin  natural  lb. 

Artificial  lb. 

Depuration  of  it  lb. 

Diffolves  in  a  ffrong  Acid  and  Alcohol  lb. 
Very  drying,  and  hence  hurts  the  Nerves  lb. 
Different  from  other  Refins  lb. 

Cancers  197,  324 

Cardamoms ,  Oil  of  them  congeals  in  Diftillation  78 
darduus  Benedict  us,  its  Water  greatly  coinmend- 
ed  59 

Oil  what  good  for  89 

Caffia  aflifts  Fermentation  1 1 8 

Cajius  mentioned  [228 

Catarrhs  1 6 1 

Cauftic  Lunar ^  3  24 


3H 

109 

1 

2 
2 

lb. 


Cerufs,  what 

Chaps  in  the  Skin  108, 

Chemijiry,  difficulties  in  ftudying  it 
Its  Objefts 

Chemical  Operation  defined 
Of  what  kind  the  firll  fhould  be 
Chicken  weighed  more  than  the  Egg  when  it  was 

205 
236 
188 
4i 
88 
267 
270 
210 
68 
52 

82 
89 
lb. 


54> 


put  under  the  Hen 
Supported  by  the  White 
Chlorojis 
Cholera 
Cholic 

Chryjlallization,  the  Law  of  it 
Chryjlal  Mineral,  what 
Chyle  lofes  its  white  Colour  in  1 2  hours 
Refbmbles  vegetable  Emulfions 
Cinnamon,  very  different  Liquors  from  it 
Its  Analyfis  by  Diftillation 
Invigorating  power  of  its  Oil  84, 

Its  Oil  by  Handing  converted  into  Salt 
Not  worth  burning  for  its  Salt 
Cinnabar  factitious 
Its  Vertues 

Yields  its  Mercury  again 
Native 
Of  Antimony 
Clarification  of  DecoCtions 
Clones  aromatic,  adulteration  of  them 
Oil  of  them  by  Diftillation 
Experiment  with  Glauber' %  Spirit ofNitre  272 
Water  of  them  30 

An  acid  one  at  laft  j ^ 

Contain  a  vaft  quantity  of  Oil 
Diililled  Oil  of  a  golden  Colour,  and  heavier 


1 1 1 

343 

346 

lb. 

lb. 

364 

W 

80 

lb. 


than  Water 
Their  Oil  per  defcenfum 
by  Expreffion  mild 
Coagulation  chemical 

Coal  vegetable  23,  93 

Its  blacknefs  owing  to  its  Oil 
Animal 

Won’t  part  with  its  Oil  in  a  clofe  Veffel 
Of  Blood 
Of  Horfes  Lloofs 
Van  Helmont’s,  what 
Cohobatiori,  what 

Colophony,  what  4 

Coloquintida  lofes  its  bitternefs  by  Fermentation  1 27 
Colours,  Production,  DeftruCtion,  and  Alteration 


lb. 
85 
66 
271 
-  97 

23 

240 

lb. 

247 

249 

94 

52 

103 


of  them 
Con-vuljions 

Copper  is  corroded  by  an  Alcali 
Solution  of  it  in  diililled  Vinegar 
Verdigrife  from  it 
Solution  of  it  in  Sal  Ammoniac 
In  Aqua  Foriis 
In  a  volatile  Alcali 
In  Aqua  Regia 
Eafily  diffolved 
C  c  c  2 


375 

253 

40 

332 
lb. 

333 

lb. 

334 

lb. 

335 

Copper 


INDEX. 


Copper,  Amalgama  with  it  347 

Ens  Veneris  with  it  35  2 

Corrector  Math  at ,  what  1 8 1 

Cofmetics  161,  165,  316,  317,  331,  34L  346 
Coft'venefs  of  Hypochondriacs,  proper  Cure  for  it 

3  2 

Cox,  Dr.  mentioned  203 

Crato  mentioned  _  3  46 

Cre/Tes-wzttr,  their  native  Salt  of  what  kind  26 

Vertues  lb. 

Crocus  martis  ajir ingens  3°8 

Aperiens  3 1 3 

Antimonii  3  6° 

Crollius  mentioned  _  192 

Crow,  Head  of  it,  what  fignifies  in  Chemifhy  369 
Cupels,  what  made  of  20,  250 

Cutaneous  Diforders.  291 

D. 

DANDELION,  native  Salt  of  what  fort  26 

Vertues  lb. 

Deco  A  ion,  what  Plants  fit  for  it  1 4 

Its  Vertues  1 5 

Depend  upon  the  Water  as  well  as  the  Plant  lb. 
What  parts  it  contains  2 1 

When  ftrongeft  92 

Decrepitation,  what  286 

Defrutum  of  Vegetables,  what  1 8 

Defcartes  mentioned  264 

Dew  in  diftill’d  waters  9 

DiaceltateJJln  purgans  of  He Imont  3^9 

Diemerbroeck  mentioned  179 

Digejler  aniverfal  290 

Digeftion  of  Bodies,  what  5  2 

Diodorus  Siculus  mentioned  133 

Diofcorides  mentioned  146,288 

Dippelius  mentioned  253 

Dijiillation  threefold  60 

Don’t  leffen  that  Matter  of  Plants  which  yield 
the  fixed  Alcali  62 

Its  Effefts  lb. 

What  remains  after  it  63 

Diuretics  102,  199,  334 

Dodonaus  mentioned  51 

Drop/y  41,  54>  *59>  334>  344 

Drunkennefs.  147 

E. 

EARTH,  the  Bafis  of  Plants  and  Animals  21 
A  great  deal  in  animal  Oils  253 

A  great  deal  in  vegetable  Oils  9 1 

Ejfervefcence  chemical,  what  372 

Produdtion  of  Cold  by  it  373 

Egg,  White  of  it,  neither  acid  nor  alcaline  235 
Hardens  in  boiling  Water  236 

Made  up  of  Membranes  and  Juices  lb. 

Hardens  in  Water  1 60  degrees  hot  237 

Then  a  very  penetrating  folvent  lb. 

Coagulated  by  Alcohol  238 

With  the  Heat  of  boiling  Water,  yields  nei¬ 
ther  Oil,  Salt,  or  Spirits  lb. 

Diitillation  of  it  in  a  Retort  "  239 


Egg  Water  ,-|ths  of  the  whole  238 

A  volatile  Salt  not  drawn  from  it  with  lefs 
than  300  degrees  of  Heat,  which  after¬ 
wards  rifes  with  60  240 

Putrifies  by  Handing  lb. 

Its  violent  Effetts  lb. 

Like  Serum  of  Blood  243,  244,  247 

Elder- dwarf,  native  Salt  of  what  kind  25 

Its  Vertues  lb. 

Elaofacchara  109 

Elixir  parvum  fapientum  18 1,  187 

Proprietatis,  with  diftilled  Vinegar  19 1 
Of  infinite  ufe  lb. 

With  a  fimple  Water  192 

With  a  fixed  Alcali  193 

With  tartarifated  Tartar  194 

With  regenerated  Tartar  lb. 

Emuljion  vegetable  64 

Refembles  the  Chyle  of  Animals  68 

Difference  betwixt  that  and  Milk  69 

Whiter,  as  it  contains  more  Oil  lb. 

Scarce  keeps  above  10  hours  lb. 

Ens  appropriatum  of  Plants,  what  10 

Pritnum  Martis  353 

Vetter  is  3  5  2 

Eryjipelas  1 47 

Evergreens  abound  with  Oil  64 

ExtraSi,  what  17 

Effential,  what  168 

Veryaftive  169 

From  Camphire  1 70 

Eyes,  diforders  of  them  114,  235 

Fahrenheit  mentioned  241 

Ea7  of  Animals,  whence  71 

Fennel-feeds,  Oil  of  them  congeals  in  Diftillation78 
Fermentation  defined  1x5 

Obferv’d  only  in  Vegetables  lb. 

Abfolutely  to  be  diftinguifh’d  from  Putrefatti- 
on,  and  Effervefcences  1 1 6 

Its  whole  effeft,  the  produdtion  of  Wine,  or 
Vinegar  lb. 

Vinous,  how  promoted  120 

Phenomena  of  it  123 

Duration  1 25 

Requifites  to  a  fuccefsful  one  1 28 

Checks  to  it  1 29 

Acetofe  143 

Matter  of  it  lb. 

Ferments  that  promote  it  lb. 

Hiftory  of  it  144 

Generates  a  great  degree  of  Heat,  which 
vinous  does  not  145 

Produces  a  great  quantity  of  pinguious 
Faces  lb. 

Its  effett  the  production  of  Vinegar  lb. 
Helps  to  it  148 

Checks  to  it  lb. 

Its  action  very  furprizing  lb. 

Fermentation, 


INDEX. 


fermentation,  wherein  it  chiefly*  differs  from  pu- 


trefadlion  202 

Somewhat  refembling  it  in  Iron,  and  Sal  Am¬ 
moniac  3 1 2 

fermentable! ,  what  1 1 6 

Gaffes  of  them  117 

Qualifications  of  them  neceflary  1 1 8 

Preparations  of  them  120 

Excluded  the  Animal,  and  Foflil  Kingdoms  1 32 

ferments,  what  1 16 

Sorts  of  them  .  1 1 9 

Quantity  of  them  requifite  122 

fermented.  Bodies,  Diftillation  of  them  1 3 1 

ferrugo,  what  315,  332 

fever  acute  1 47 

fire,  its  efledt  upon  Blood  262 

flame,  what  34 


flatus's  54,  88,  259 

flejb  fmoak’d,  why  red,  and  preferv’d  from  Cor¬ 
ruption  95 

fumatory  native  Salt,  of  what  kind  25 

Its  Vertues  lb, 

F. 


GALEN  mentioned  1 47 

Gangrene  1 31,  14 1,  170,  247,  285,  287 
Gas  Sylvejlre,  what  123 

Prodigious  effedts  of  it  1 24 

Not  to  be  accounted  for  125 

Geoffry  mentioned  322 

Gefner  mentioned  304 

Glafs,  difference  in  the  Colour  from  the  Alcali  it 
is  made  with  37 

How  made  39 

Glauber  mentioned  143,272,274,  279,  287 
Gold  procured  from  Silver  323,  330 

An  Amalgama  with  it  347 

Solution  of  it  in  Aqua  Regia  349 

Proof  of  its  purity  lb. 

Gonorrhoea  338 

Gout  30,  41,  54,  157,  159,  188,  221,  370 
Granulation,  what  323 

Grafs,  its  native  Salt  of  what  kind  26 

Vertues  of  it  lb. 

Grew,  Dr.  mentioned  181 

Guaiacum- wood,  Decodlion  of  its  green  Shavings 
ufed  in  America  with  great  Succefs  in 
the  Pox  14 

Its  Analyjis  by  Diftillation  94 

Tindture  of  it  162 


H. 

HJEMORRHOIDAL  pains  108 

Hemorrhages  1 04 

Hair,  what  it  yields  in  Diftillation  249 

Hales,  Dr.  mentioned  1 1 

Du  Hamel  mentioned  231,  232 

Harvey,  Dr.  mentioned  188 

Hartman  mentioned  197 

Hellebore ,  the  beft  manner  of  drawing  a  Tindture 
from  it  “  163 


Helmont  mentioned  25,  37,  39,  92,  94,  112, 

1 15,  123,  142,  156,  159,  180,  188, 
19°,  I93,  195,  211,  217,  22£*.. 

227,  253,  258,  264,  285,  286,  298, 
300,  340,  343,  348,  353,  354,  368 
HermodaSlyls,  the  beft  manner  of  drawing  a  Tinc¬ 
ture  from  them  163 

Hippocrates  mentioned  146,  147,  218,  224 
Hoffman  mentioned  73,  91,  226,  253,  274, 

304,  306,  373 

Hollandus  mentioned  54,  172,  304,  318 

Homberg  mentioned  70,  73,90,  91,  181,  185, 
226,  227,  281,  287,  293,  294,  322, 

.  323>  33°j  33i 

Honey  diluted  and  diftilled  1 1 4 

Contains  no  inflammable  Spirits  lb. 

Contains  the  Spirit  of  the  Flowers  it  is  collected 


lb. 
Ib. 
1 19 
*33 
134 
Ib. 

2  49 
88, 


from 

Greatly  recommended  by  the  Antients 
Promotes  Fermentation 
Fermented 
Diftilled 

Yields  inflammable  Spirits 
Horns,  what  they  yield  in  Diftillation 
Hypochondriacal  disorders  31,  41,  54,74 
147,  161,  199,  259,  307,  331 
Hyferical  diforders  31,41,  54,  74,  88,  147, 
161,  169,  259,  307,  331 
I. 

JALAP ,  the  beft  way  of  drawing  a  Tindture 
from  it  163 

Jaundice  41,  188,  258,  307 

Jelly  of  Vegetables,  what  17 

Of  great  ufe  j  8 

lnceration  of  the  antient  Chemifts,  what  43 
lnfufion  of  Vegetables,  what  13 

Its  Vertues  1 5 

Depend  partly  on  the  Water  16 

Ink,  principles  on  which  it  depends  306 

Infedis  preferved  by  Turpentine  105 

Intermittent s  33,  54,74,  105,  112,164,  253,272 
Iron,  Vitriol  of  it,  with  Oil  of  Vitriol  305 
Sends  forth  a  Fume  like  that  of  Garlick  lb. 
Filings  often  the  beft  way  of  giving  it  306 

Lodovici's  Vitriol  of  it  with  Tartar  lb. 

Various  Calx's  from  its  Vitriol  308 

A  Liquor  from  it  per  Deliquium  309 

A  Tindture  from  its  Vitriol  lb. 

Solution  of  it  in  Rhenilh  Wine  3  10 

Not  perfedt,  part  only  being  extradted  lb. 
A  noble  Medicine  lb. 

Of  it  in  Vinegar  31 1 

Sublimation  of  it  with  Sal  Ammoniac  Ib. 

Flowers  of  it  3 12 

Oil  of  it  per  Deliquium  lb. 

Preparation  of  it  with  Sulphur  303 

Work’d  into  a  Pafte  with  Water  and  Sulphur, 
takes  Fire  lb. 

Vitriol  of  it,  its  effedt  upon  Blood  263 

Iron , 


INDEX. 


Iron,  Ens  primum  of  it  *  353 

Regulus  of  Antimony  with  it  357 

Itch  338 

Juniper-berries,  Water  of  them  what  good  for  54 
Oil,  what  good  for  89 

Rob,  what  good  for  327 

K. 

KALI,  Egyptian,  yields  a  great  deal  of  alca- 
lineSalt  37 

Knot-  grafs,  its  native  Salt,  of  what  kind  26 

Its  Vertues  lb. 

L. 

LAC,  Gum,  Tinftureofit  157 

A  kind  of  Refin  colle&ed  by  the  Ants  158 
Tinfture,  its  vertues  159 

Lac  Virginale  161,165,  316 

Sulphur  is  297 

Lapis  Inf  emails  324 

Lavender,  Oil  of  it,  what  good  for  89 

Simple  aromatic  Spirit  of  it  173 

Lead,  a  Calx  of  it  with  the  Vapour  of  Vinegar  3 1 4 
White  or  Cerufs  lb. 

Sad  effects  from  it  315 

A  Calx  of  it  per  fe  lb. 

Red  or  Minium  lb. 

Heavier  by  Calcination  lb. 

Does  this  happen  from  the  Acid  of  the  com- 
buftible  Matter  or  the  Fire  itfelf?  316 
Vinegar  of  it  lb. 

Oil  of  it  lb.  318 

Salt,  Sugar,  or  Vitriol  of  it  with  Vinegar  317 
Its  effect  upon  the  Blood  263 

A  furprizing  Experiment  with  it  317 

Stone  from  it  318 

Salt  or  Sugar  of  it,  with  Spirit  of  Nitre  lb. 

Managed  with  Alcali’s  3 1 9 

A  Calx  from  its  Vitriol  320 

A  Balfam  of  it  with  exprefs’d  Oils  lb. 

Excellent  to  keep  in  Water  321 

Of  it  with  diftilied  Oils  lb. 

Glafsofit  lb.  322 

Deftroys  all  Bodies  in  the  Fire  but  Gold  and 
Silver  lb. 

A  fatal  Poifon  lb. 

Le  Mart  mentioned  78,  261 

Lemon- peel  Oil,  what  good  for  90 

Lethargy  89 

Leucophlegmatia  74,  159,  188,  307 

Li  bavins  mentioned  60 

Lice  and  other  Infe&s  how  deftroy’d  333,  341 


315 

lb. 

271 

260 


Lienteria 


54 


Lilies,  Water,  their  native  Salt  of  what  kind  26 

Its  vertues  lb. 
Lime  water,  why  ferviceable  in  Germany ,  and 

hurtful  in  France  219 

In  what  cafes  good  220 

A  fix’d  Alcali  with  it  421 

Liqui dumb  arum  104 

Lifter,  Dr.  mentioned  31  j 


Litharge  of  Gold,  what 
Of  Silver,  what 
Lobelias  mentioned 

Lochia  1 93  s 

Lovoer,  Dr.  mentioned  210 

Ludovicus,  his  method  of  diililling  fimple  Wa¬ 
ters  5  7 

Lully  mentioned  258 

M. 

M AGNES  Epilepftcs  of  Crato,  what  346 
Malpighi  mentioned  236,  241 

Malt,  called  by  Tacitus,  corrupted  Corn  1 1 6 
Fermented  with  Meal  132 

Contains  no  inflammable  Spirits  1 1 3 

Diftill’d  after  Fermentation  yields  Spirits  134 
Marjoram  Oil,  what  good  for  9 

Mathevus  mentioned  1 8 1 

Mead,  how  made  133 

Diftill’d  1 34 

Meal  diftill’d,  yields  no  inflammable  Spirits  132 
Fermented  with  Malt  132 

Then  diftill’d  yields  Spirits  134 

Mcaftes  147,  163 

Menfes  54,  89,  193,  256,  260 

Menjlruum  peracutum  of  Mr.  Boyle  3  4- 2 

Metals  lie  wonderfully  concealed  in  Bodies  321 

322 

Do  they  vitrify  when  a  certaih  fulphureous  part 
is  feparatcd  from  them?  322 

And  upon  the  addition  of  this  again  do  they 
recover  their  former  nature  ?  lb. 

Surprizinglyaffe&ed  by Mercurius fublimatus  34! 
Amalgama  of  them  with  Meicury  147 

Ablution  of  them  with  Mercury  348 

Mercurius  Viter,  Mortis  366 

Arcanum  of  Riverius  367 

Mercury,  pure,  obtained  from  Silver  331 

Purification  of  it  335 

Solution  of  it  in  Aqua  Fortis  3  36 

Fourteen  times  heavier  than  Aqua  Fortis  lb. 
May  be  fublimed  with  Sea-Salt  lb. 

Vitriol  of  it  337 

Imperfett  with  Spirit  of  Nitre  lb. 

Perfett  with  Spirit  of  Salt  lb. 

White  Precipitate  of  it  337 

Makes  Copper  look  like  Silver  338 

Red  Precipitate  of  it  339 

Suppofed  to  yield  Gold  lb. 

Called  Vigo  s  Precipitate  340 

Grows  mild  by  Calcination  lb. 

Sublimate  of  it  lb. 

Powerful  effects  of  it  341 

Beautiful  effedls  of  it  upon  Metals  lb. 

Surprizingly  alters  Silver  itfelf  lb. 

No  Chemift  will  grudge  his  labour  upon  it 

342 

Turbith  'of  it  lb. 

Fumes  in  making  it,  dangerous  342 


Mercury 


INDEX. 


Mtrcury,  Turbith  of  it,  fcems  to  have  been  the 
Arcanum  of  Paracelfus  343 

Methods  of  rendering  it  milder  344 

An  igneous  Oil  of  it  lb. 

Not  convertible  into  any  Metal  lb. 

iEthiops  of  it  without  Fire  345 

With  Fire  346 

Don’t  enter  the  Ladteals  lb. 

Cinnabar  of  it  lb. 

Of  little  fervice  in  Phyfick  lb. 

Ufed  in  Fumigations  with  ill  fuccefs  lb. 

Yields  its  Mercury  back  again,  by  being 
rubbed  with  Iron  and  diftilled  lb. 

Amalgama  of  it  with  Lead  and  other  Metals  347 
Fraud  with  it  348 

Ablution  of  Metals  with  it  lb. 

Milk  refembles  a  vegetable  Emulfion  207 

Various  forts,  which  bell  lb. 

Cow’s  neither  acid  nor  alcalious  lb. 

Experiments  upon  it  with  Acids  and  Alcali’s 

lb. 

Women’s,  fome  difference  in  it  from  the  vari¬ 
ety  of  their  Food  208 

Coagulates  with  Acids  lb. 

With  Alcali’s  209 

Skimm’d,  what  good  for  221 

Cream,  what  good  for  lb. 

Contains  a  great  deal  of  Oil  222 

A  little  Salt  lb. 

May  grow  rancid  in  a  Woman’s  Bread  223 

Its  different  parts,  what  kind  of  corruption 
they  are  difpofed  to  lb. 

Merrit,  Dr.  mentioned  37 

Minium ,  what  3 1 5 

Mint,  Oil  of  it  7  6 

What  good  for  89 

Its  vertues  in  a  fmall  compafs  1 10 

Spirit  of  it  174 

Mufcle,  Skeleton  of  one  25 1 

Muji,  what  1 7 

Muflard-ked  naturally  contains  a  volatile  Alcali  44 
Its  exprefs’d  Oil  mild  66 

Analyfu  of  it  by  Dillillation  97 

Myrrh ,  Tindture  of  it  159 

Its  antifeptic  vertues  lb. 

Other  vertues  1 6 1 

Diffolved  by  the  White  of  a  boiled  Egg  237 


N. 

NE  R 1  mentioned 
Nerves  wounded 
Nitre,  Its  effect  upon  Blood 
Examination  of  it 
Neither  an  Alcali  nor  an  Acid 
Purification  and  Cryllallization  of  it 
Chang’d  in  the  human  Body 
An  Alcali  from  it  with  Tartar 
Different  from  others 


37 

104 
263 

265 

266 
lb. 
lb. 

268 
lb. 

NoneinFan^  without  the  fix’d  Salt  of  Wood- 
allies  269 


Nitre,  an  Alcali  from  it  with  live  Coals  269 

Alcalifated,  what  270 

Fix’d,  what  lb. 

Sal  prunellee  from  it  lb. 

Polychrejium  from  it  271 

Its  excellent  vertues  272 

Spirit  of  it  with  Oil  of  Vitriol,  or  Glauber's 
Spirit  lb. 

Experiment  with  it,  and  Oil  of  Cloves  373 
Its  effedt  upon  Blood  263 

With  an  Alcali  recovered  to  Nitre  272 

Its  effedt  upon  Alcohol  274 

Glaubers  fweet  Spirit  of  it  lb. 

Regeneration  of  it  27;,  277 

From  putrified  animal  Subilances,  Allies  and 
Lime  277 

Alcaheft  of  Glauber  from  it  278 

Nitrated,  what  lb. 

Spirit  of  it  with  Bole  279 

i-^ths  of  the  Nitre  made  ufe  of  280 

Adted  upon  differently  by  Fire  when  it  melts 
and  when  it  does  not  281 

Acid  to  Alcali  in  it,  according  to  Monfieur 
Homberg,  as  183  to  420  lb. 

Spirit  of  it  with  Colcothar,  or  calcined  Alum  281 
Diffolves  Silver  282 

Tin  332 

Copper  333 

Mercury  336 

Not  at  all  convertible  into  a  Spirit  lb. 

Diftiil’d  with  Sea-Salt,  produces  an  Aqua  Regia 

z83 

Spirit  of,  contains  60  parts  of  Water,  to  19  of 
Acid  290 

Don’t  produce  an  inflammable  Salt  with  all 
Metals,  as  it  does  with  Silver  3 1 9 

Differs  only  in  degree  of  Acidity  from  Aqua 
Fortis  323 

If  the  fmalleft  quantity  of  Sal  Gem,  Sea-Salt, 
Fountain-Salt,  or  Sal Amtnoniac  happens 
to  be  mixed  with  it,  in  Dillillation  it 
yields  an  Aqua  Regia  lb. 

Ufed  in  making  Regulus  of  Antimony  353, 

.  .  .  3 57>  3 S8 

A  Diaphoretic  with  it  and  Antimony  362 

Nituvjenty  d  mentioned  226 

O. 

OFF  A  Helmontiana,  what  258 

Oil  of  Vegetables,  conglutinating  one  20 

Not  feparable  by  a  clofe  Fire  21 

Native,  of  various  forts  63,  64 

Abounds  in  Evergreens  64,  82 

In  adult  Vegetables  65,  82 

And  during  their  fleeping  Hate  lb. 

Exprefs’d  pretty  mild  from  the  hotteff  Plants  66 
Effedt  of  Heat  upon  it  67 

Produces  an  Emulfion  68 

Procured  from  them  by  boiling  them  70 

Not  generated  by  Art,  but  only  feparated  71. 
Notfimple  lb-- 

Oil 


INDEX. 


> 

Oil  of  Vegetables  effential,  by  Diftillation  per 

'  ve fleam  72 

More  from  fome  Plants  dry’d,  than  when 
they  are  green  lb. 

Difengag’d  by  Spirit  of  Vitriol  73,  77 
Procured  in  greater  quantity  by  adding 
Salt  to  the  Water  75 

Contains  the  principal  vertues  of  Plants  lb. 
From  dry’d  Leaves  76 

From  Flowers  lb. 

From  Seeds  77 

Sometimes  Hops  up  the  worm  78 

A  lefs  quantity  from  thofe  that  have  be¬ 
gun  to  fhoot  79 

From  hypocarpia  80 

From  Woods  81 

Prom  Barks  82 

How  to  procure  it  in  greatefl;  quantity, 
and  pureft  8  3 

Per  Defcenfum  86 

Does  its  fpecific  gravity  depend  upon  its 
*  Spirits  ?  87 

Subftance  of  them  nearly  the  fame  lb. 
Strongeft  from  warm  Plants,  thofe  come  to 
maturity,  and  thofe  that  are  gently 
dried  lb. 

Difference  in  their  Colours  88 

Fluidity  lb. 

Specific  gravity  lb. 

Proper  vertues  *  lb. 

Its  cauftic  quality  89 

Its  vertues  lb. 

Great  danger  of  it  in  Fevers  lb. 

Purification  of  it  90 

Experiments  upon  it  with  Chalk  and  Quick¬ 
lime  lb. 

Suppofed  to  confift  of  Water,  Earth,  Oil, 
Spirit  and  Salt  lb. 

Method  of  feparating  it  99 

Does  its  fluidity  depend  upon  its  Spirit  ?  101 
Prefervation  of  it  by  Alcohol  1 00 

Adulteration  of  it  lb. 

Methods  of  difeovering  it  lb. 

An  exceeding  fixed  one  lb. 

Various  forms  it  appears  in  166 

Of  Animals  zl6,  217,  225,  239,  247,  249 
Rectification  of  it  251 

Worth  while  to  cohobate  it  15  times  253 
Great  part  of  them  convertible  into  Earth  lb. 
Qj  FoJJils ,  of  Sulphur  per  Cam-pan  am  293 

Of  Iron  per  Delicpuium  3 1 2 

Of  Lead  3 1 6 

Of  Mercury  344 

Of  Vitriol  351 

Oleum  Vitriol i  Pbilofophorum  304 

Opium ,  TinCture  of  it  worfe,  as  the  Spirit  is 

ftronger  163 

Opobalfamum  104 

Oporims  mentioned  343 


Oxycrate,  greatly  recommended  by  the  Antients 

46 

P. 

PALING  E  NE  S I A  Vegetal  ills  of  the  C  he¬ 
rn  ills  279 

Palm-tree,  Wine  of  it  done  fermenting  in  a  few 
hours  125 

Palpitation  of  the  Heart  54,  90 

Palfy  89 

Panacea  duplicata ,  what  282 

Mercurialis  338 

Pantaleon  mentioned  360 

Paraeelfus  mentioned  II,  33,  37,  54,  60,  61, 
156,  169,  172,  183,  192,  195,  264, 

34°>  343>  344>  348’  35 *»  358’.366 
Peacock ,  Tail  of  it,  what  it  fignifies  in  Chemiltry 

369 

Peripneumony  '  .  363 

Philaletha  mentioned  360 

Phlegmons  147 

Phofphorus  98>  226,  231 

Burnt  Leaves  an  Acid  227 

Pift ilium  Chemicorum,  what  1 30 

Pitch,  origin  of  it  82 

Plague  147 

Plantain ,  native  Salt  of,  what  kind  26 

Its  vertues  lb. 

Pleurify  363 

Pliny  mentioned  187,  228 

Pliftonicus  mentioned  202 

Plumbage ,  what  3 1 6 

Pomet  mentioned  228 

Poppies,  effect  of  their  Effluvia  1 1 

Potions,  medicated  111 

Pox  cured  in  America  with  a  DecoCtion  of  the  Sha¬ 
ving  of  green  Guaiacum  1 4 

Precipitation  chemical  371 

Privy,  Fumes  of  it  fometimes  take  fire  244 
Pulvis  Fuforius,  what  337 

PutreJ allion  of  Vegetables  199 

Effects  of  it  200 

Produces  Flames  lb. 

Wherein  it  differs  from  Fermentation  202 
Putrified  Vegetables  diltilled  201 

Pythagoreans  live  folely  upon  Vegetables  205 

Quintessences,  what  171 

Wet  lb. 

“  Dry  172 

Great  ufe  of  them  172,  173 

R. 

RAT  mentioned  41 

Ref  ns,  origin  of  them  82,  86 

Procured  from  TinCtures  165 

Retain  the  Spiritus  Re  dor  of  the  Plant  1 67 
Beit  rubbed  with  Sugar,  or  the  Yolk  of  an 
Egg  lb. 

Rheumatifm  41 ,  159 

Rickets  207,  353 

Riverius 
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River  tus  mentioned  41 

Rob ,  what  1 8 

Not  to  be  made  with  Juices  that  have  much 
Salt  in  them  lb. 

Rofes,  Oil  of  them,  what  good  for  89 

Yield  a  very  good  Water,  per  defcenfum  61 
Rofemary,  diftilled  Water  of  it  9 

Simple  aromatic  Spirit  of  it  175 

In  Cohobation  acquired  a  Smell  of  Wax  lb. 
Rue,  Water  of  it,  what  good  for  54 

Oil  of  it,  what  good  for  89 

Ru/attd  mentioned  298 

Ruyfch  mentioned  262 

S. 

AFFRON,  Extract  of  it  168 

Its  extraordinary  vertues  169 
Baitard,  Oil  of  its  Seeds  congeals  in  Diftilla- 
.  tion  78 

Sage  Oil,  what  good  for  90 

Sal  Ammoniac ,  origin  of  it  228 

Neither  Acid  nor  alcaline  229 

Mixed  with  Spirit  of  Nitre  or  Aqua  Fortis, 
produces  Aqua  Regia  lb. 

Sublim’d  into  Flowers  lb. 

Continues  the  fame  not  growing  Alcaline,  in 
which  refpedt  it  differs  from  Salt  of  U- 
rine  230 

Won't  rife  with  the  Heat  of  boiling  Water  lb. 
Mixed  with  Quick-lime  yields  an  igneous  Spi¬ 
rit  231 

And  an  incoercible  Spirit  lb. 

Diftill’d  with  a  fix’d  Alcali  232 

Yields  an  alcaline  Salt,  td  which  all  other 
volatile  Alcali’s  are  referr’d  233 

And  an  alcaline  Spirit  the  Standard  of  all 
others  lb. 

Its  eifedt  upon  Blood  263 

Regeneration  of  it  288 

Sublimation  of  Iron  with  it  3 1 1 

Solution  of  Copper  in  it  333 

Cyrenaicus  of  the  Antients  222 

Gem,  its  effedt  upon  Blood  263 

Mart  is  305 

Mirabilis  Glauber i  28  7 

Polychreftum  271 

Prunella  270 

Volatile  tartari  of  Helmont  188 

Simplex  aromaticum  258 

Compojitum  aromaticum  259 

Qleofum,  its  effedt  upon  Blood  263 

Salt  of  Plants,  by  burning  them  23 

Native  fhoots  more  readily  when  the  effential 
Salt  is  feparated  92 

Very  different  from  that  procured  by  Fire  lb. 
Of  various  forts  25,  26 

Nature  of  it  26 

Often  acid  lb. 

Never  alcalious  lb. 

Native  from  their  exprefs’d  Juice  24 


Salt  of  Plants,  from  their  fermented  Juice  called 
Tartar  26 

Not  fimple  27 

By  burning  them  according  to  Tachenius's  Me¬ 
thod  28,  33 

Ufe  of  it  30 

Greatly  ferviceable  in  Hypochondriacal  Dif- 
orders  3 1 

Method  of  ufing  it  32 

By  burning  them  as  the  Apothecaries  do  34 
Alcalious  fix’d  35 

Its  Oil  per  Deliquium  lb. 

The  Matter  of  it  not  leffen’d  by  Diffillation 

6i 

Leffened  by  Putrefadtion  lb. 

Acid  oily  volatile  by  Diffillation  96 

Alcaline  only  volatile  by  Diffillation  97 

Acid  fometimes  promotes  Fermentation  1 20 
Alcalious  fometimes  promotes  Fermentation  lb. 
Volatile  Alcaline  of  Soot  197 

Simple  volatile  Aromatic  258 

Compound  volatile  Aromatic  '  259 

Of  Animals  native  220 

By  Diffillation  216,  239,  247,  249 

Its  Rectification  z$x 

Pure  alcaline  from  them,  its  Properties  253 
-Sea,  not  altered  in  the  human  Body  217,  225 
Its  Purification  and  Cryffallization  282 

Glauber's  Spirit  of  it  with  Oil  of  Vitriol  283 
Its  effedt  upon  Blood  263 

Gold  notdiffolved  without  its  concurrence  283 
Spirit  of  it  with  Bole  285 

Not  all  converted  into  Spirit  286 

Glauber's  Sal  Mirabilis  with  it  287 

Regeneration  of  it  lb. 

Spirit  of,  contains  52  parts  of  Water,  to  13  of 
Acid  290 

Its  furprizing  effedt  upon  Regulus  of  Antimo¬ 
ny  _  365 

Sala,  Angelus  mentioned  150,  135,  326 

Samecb  of  Paracelfus,  what  1 43,  183 

Sapa  of  Vegetables,  what  17 

Sapo,  native  of  Animals  and  Vegetables  24 
Sulphureus  Philofophorum  300 

Its  effedt  upon  Blood  263 

Saffafras,  Oil  of  it  8 1 

Savine,  Oil  of  it,  what  good  for  89 

Water  of  it,  what  good  for  54 

Savory,  Oil  of  it,  what  good  for  87 

Scamony,  Tindture  of  it  162 

Scoria,  of  Antimony,  what  357 

Scurvy  41,  159,  307 

Self-heal,  native  Salt,  of  what  kind  ?6 

Vertues  of  it  lb. 

Sennertus  mentioned  186 

Silver,  Solution  of  it  in  Spirit  of  Nitre  323 
Always  Gold  from  it  lb. 

Solution  of  it  may  be  diluted  with  Water  if 
there  is  no  Salt  in  it  324 

D  d  d  Silver , 


a 
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Silver,  Vitriol  of  it  324 

A  violent  Cauftic  lb. 

The  Lunar  Cauftic  from  it,  or  Lapis  lnfer- 
nalis  lb. 

Diffoluble  in  Water  325 

And  then  by  the  afliftance  of  Copper,  gives 
the  Silver  back  again  lb. 

Hydragogue  of  Boyle  or  Angelus  Sala  326 
Fraud  with  it  lb. 

Diftblved  in  Water,  gives  the  Silver  back  a- 
gain  upon  Copper-plates  327 

Ill  eft’eCts  of  it  lb. 

Difference  betwixt  the  common  potable  Silver, 
and  that  of  the  Adepts  lb. 

.  Recovered  from  Spirit  of  Nitre  328 

The  Luna  Cornea  329,  330 

•yth  heavier  than  the  Silver  ufed  lb. 

Always  Gold  from  it  by  mixing  it  with  Re¬ 
gains  of  Antimony  330 

Fraud  with  it  lb. 

From  7  a  pound  of  it,  3  drachms  go  grains  of 
pure  Mercury  331 

Surprizingiy  altered  by  Mercurius  Sublimatus 

•'  342 

Slare,  Dr.  mentioned  .  .71,84,  274,373 

Small-Pox  148,  363 

Smell  of  Plants  from  their  Oil,  and  of  that  Oil 
from  their  Spiritus  Re  Bor  9 1 

Production,  DeftruCtion,  and  Alteration  of  them 

Smoke  from  green  Wood,  nature  of  it 
From  dry  Wood,  nature  of  it 
Soap  with  exprefs’d  Oils 
Vertues  of  it 


With  diftilled  Oils 
Difficulty  of  it 
A  very  fine  one 

With  a  volatile  alcaline  Salt  and  „ 
Exceeding  penetrating 
Vcfiice,  its  effeCt  upon  Blood 
Common,  its  effeCt  upon  Blood 
Solution,  chemical,  how  performed 
Soot,  Analyfis  of  it 


Sorrel,  its  native  Salt  24 

Spiritus  Re  Bor  of  Vegetables  10 

Its  furprizing  effeCts  lb. 

Its  extreme  volatility  1 1 

Retained  by  an  Oil  59. 

Set  free  by  Fermentation  •  lb. 

Don’t  always  diftinguifti  itfelf  by  its  Smell  or 
Tafte,  th o’  vaftly efficacious  13,  79 
Its  power  of  generating  Salt  84 

Does  it  increafe  in  Vigour  ?  87 

Gives  Plants  their  diftinguifhing  character  lb. 
Has  no  difcernable  weight  88 

Separated  from  its  Oil  by  Diftillation  with 

Alcohol  91 


Spiritus  ReBor  feparated  by  fhaking  the  Oil  with 


Water 

Vini  Pbilofophorum 
Vitrioli  dulcis  of  Paracelfus 
Vitrioli  Pbilofophorum 
Spirits  of  Vegetables  by  diftilling  them  crude 

93,  97,  102,  107 

By  Fermentation 
Whence  their  origin 


lb. 

304 

lb. 

367 


1 27 
lb. 


Contain  fomewhat  of  a  volatile  Acid  lb. 


Qualities  of  them 
From  Corn 
From  Malt  and  Meal 
From  Mead 
ReCH'ication  of  them 
Not  acid 

Alcohol  from  them 
Simple  Aromatic  from  Flowers 
From  dried  Leaves 
From  green  Leaves 
Compound  Aromatic 


*3* 

132 

i34 

lb. 

*35 

136 

lb. 
i73 
*74 
*75 
1 76 


Never  can  fupply  a  proper  defeCt  of  our  Spi 
rits 

Inconveniencies  of  them 
Animal,  from  Urine 
From  Whites  of  Eggs 
From  Blood 
From  Horfes  Hoofs 
Rectification  of  them 


1 77 
lb. 

216,  218,  219 

239 
247 
249 
251 
2  3  Z'. 

233 

234 
263 


54 


374 

From  Sal  Amtnontac 

95 

Standard  of  volatile  Alcaline 

lb. 

Salt,  how  produced 

1 77 

Their  effect  upon  Blood 

l79 

Stahl  mentioned 

2 87,  330, 

!-pox 

Starkey,  Dr.  mentioned 

1 8 1 ,  258, 

lb. 

Stomach,  Diforders  of  it 

1 80 

Stone  169,  224,  227, 

258,  275, 

lb. 

Strangury 

1 89 

Styptic 

105,  24c, 

257 

Succory,  native  Salt  of  what  kind 

lb. 

Vertues  of  it 

263 

Suchtenius  mentioned 

358> 

lb. 

Sugar,  an  effential  oily  Salt 

37° 

Its  wonderful  nature 

1 95 

Promotes  Fermentation 

176 

A  furprizing  Body 

Sulphur  of  Plants,  what 

Foflil,  Examination  of  it  , 

Caufes  no  Effervefcence  with  Alcali’s 
Called  the  Refin  of  the  Earth 
Flowers  of  it 


258 

308 

25. 

lb. 
360 
1 10 
u  1 
1 19 
1 24 , 
62 
291 
lb. 
lb. 
292. 


Commended  prodigioufly  by  Paraceffus- 

293 

Acid  Spirit  by  burning  it  lb. 

Its  Acid  according  to  M.  Homberg  Tkth  294 
Its  effeCt  upon  Blood  263 

Solution  of  it  in  a  fix’d  Alcali  295 

Its  effeCt  upon  metalline  Glebes  lb. 

Solution  of  it  in  a  volatile  Alcali  296 

Sulphur , 


INDEX. 


Sulphur,  Foflil,  Solution  of  it  in  Alcohol  296 
Not  diffolved  by  Alcohol  297 

Tindtures  of  ic  fold  for  Tindtures  of  Metals  lb. 
Syrup  of  it  lb. 

Solution  of  it  in  an  exprefs’d  vegetable  Oil 

298 

The  famous  Balfam  of  Helmont ,  Boyle, 
and  Ruland  lb. 

Of  it  in  a  diftilled  vegetable  Oil  299 
Dangerous  Operation  lb. 

Chryftals  of  it  lb. 

A  Soap  with  its  Balfam  300 

United  with  Alcohol  301 

When  diffolved  by  an  Alcali,  precipitated 
by  an  Acid  with  a  noifome  ftink  lb. 
Artificial,  from  Oil  and  an  Acid  302 

Always  produced  from  Oil  of  Vitriol  and  an 
Oil  •  lb. 

Artificial,  from  an  Acid  and  Alcohol  303 
Not  a  perfedt  one  lb. 

Deferves  careful  Examination  304 

Of  Antimony  _  353,  354,  360,  363 

Sydenham,  Dr.  mentioned  344 

Sylvius  mentioned  147,  242,  259,  261,  264 

275’  339 

Syncope  54 

Swan,  Neck  ofit,whatfignifiesinChemiftry  369 

T. 

TACHE  N IUS  mentioned  39,  153,  185, 

261,  290,  310,  363 
Tacitus  mentioned  133 

Tan/y,  Oil  of  it,  what  good  for  90 

Tartarus  martialis  aperiens  3 07 

Tartar,  its  generation  2 6 

Sorts  of  it  27 

Nature  of  it  lb. 

Very  hard  to  diffolve  lb. 

A  fix’d  alcaline  Salt  from  it  43 

A  ferment  120 

Not  generated  from  all  Wine  1 27 

Cream,  or  Cryftals  of  it  134 

Its  vert ues  _  135 

AnalyCis  of  it  by  Diftillation  lb. 

Yields  a  prodigious  penetrating  Spirit  156 
Produces  an  Alcali  in  a  clofe  Veffel  lb. 

Its  Oil  per  Deliquium  157 

Its  Angular  nature  13,  157 

Tartarifated  182 

Its  effedt  upon  Blood  263 

Soluble  182 

Excellent  veftues  of  it  183 

Solution  of  it,  one  of  the  noblell  Menjlru- 
ums  in  the  Chemical  Art  lb. 

Regenerated  lb. 

An  excellent  Medicine  185 

Solution  of  it  with  Alcohol  1  86 

Elixir  Proprietatis  with  it  lb. 

Harvey's  Tindture  of  its  Alcali  i  87 

Its  excellent  effedts  i8S 


Tartar,  Helmont' §  Tindlure, of  its  Alcali  188 
Its  effedt  upon  Blood  '  263 

Experiment  of  the  Author  upon  it  190 
Tartarifated,  Elixir  Proprietatis  with  it  194 
Regenerated,  Elixir  Proprietatis  with  it  lb. 

Its  effedt  upon  Blood  263 

An  Alcali  with  it  from  Nitre  268 

Different  from  all  others  lb. 

Vitriolated  289 

Vitriol  of  Iron  with  it  306 

Ufed  in  making  Regulus  of  Antimony  356 
Tears  of  Vegetables,  their  origin  86 

Tendons, T)\(or6.ers  of them  104,  103, ’109,  136,157 
Terra  foliata  Tar  tar  i  1 8  5 

Tin,  Solution  of  it  in  Aqua  Regia  331 

Mageftery  of  it  lb. 

Of  all  Metals  diffolves  with  the  leaftAcid  lb. 
Amalgama  with  it  347 

Tournefort  mentioned  228 

lurpentine,  its  origin  82,.  86 

Diftillation  of  it  102 

Its  Water,  a  noble  Diuretic  lb. 

Common  Method  of  drawing  its  astherial  Oil 

103 

Its  Oil  gives  the  Urine  a  violet  Smell  102 
Its  Antifeptic,  and  other  Vertues  105 
Raifes  a  Diabetes,  if  ufed  too  freely,  and 
does  harm  in  Gonorrhoea’s  lb. 

Produces  Flame  with  Glaubers  Spirit  of 
Nitre  lb. 

Balfam  with  it  300 

Chian  1 04 

Strajburg  lb. 

V enetian  lb. 

Common  lb. 

V. 

J A LE  NT1NE  Bafil  mentioned  37,  153,' 

259,  310 

3° 


V 

Varro  mentioned 


Vegetables  defcribed 

Have  they  any  Valves  ? 
Spirit  us  Re  Bor 

Its  furprizing  effects 


4 
lb „ 
10 
lb. 


What  of  them  is  loft  when  dry’d  by  the  Sun  1 1 
What  exhales  from  them  whilft  they  are  grow¬ 
ing  lb. 

Diftillation  of  them  with  a  Summer’s  Heat  lb. 
Infufion  and  Decodtion  of  them  1 3 

After  Decodtion,  yield  no  Saltin  their  Alhes  19 
Phanotnena  obferved  in  burning  them  23,  34 
The  Form  of  their  Leaves  not  deftroy’d  by 
boiling  ,  1 6 

Nor  burning  19 

Their  Gluten,  what  20 

Not  feparable  by  a  clofe  Fire  lb. 

Their  folid  Stamina ,  Earth,  and  Oil  2 1 

Their  Salt  by  burning  them  23,61 

Some  have  no  Salt  in  their  Allies  22 

Coal  of  them,  its  blacknefs  owing  to  an  Oil  23 
D  d  d  2  Vegetables, 


I 


INDEX. 


Vegetables,  nat  ive  Salt  of  them  24 

Vaftly  different  from  that  procured  by 
burning  them  25 

Never  alcalious  lb. 

Salt  from  their  fermented  Juices,  or  Tartar  26 
By  burning  them  according  to  Tachenius'  s 
Method  28,  33 

By  burning  them  according  to  the  Apothe¬ 
caries  Method  34 

Fix’d  Alcaline  35 

Water  of  them  diilill’d  per  Vefcam  48 

Drawn  per  Defcenfum  60 

Diftill’d  from  fermented  ones  5  7 

Oil  of  them  by  Exprefiion  63 

By  boiling  them  70 

By  Diftillation /w  Veficam  72 

European,  their  eflential  Oil  feldom  heavier  than 
Water  81 

Afatic,  African,  and  American,  their  Oil  often 
heavier  than  Water  lb. 

Their  Smell  and  Tafte  owing  to  the  Spirit  us 
Re 8 or  in  their  Oil  9 1 

How  to  obtain  their  vertues  in  a  fmall  compafs 

92 

Acid,  oily,  volatile  Salt  by  Diftillation  96 
Alcaline  oily  volatile  Salt  97 

How  fome  refemble  Animals  98 

Putrefa&ion  of  them  *  199 

Ve,degrife,  true  made  only  at  Montpelier  332 
V jgani  mentioned  149 

Vi 'go,  foannis  a,  mentioned  341 

Vinegar  diilill’d  from  Guaiacum- wood  94 

Confills  of  Water,  Oil,  and  an  Acid  lb. 
From  Turpentine  1 02 

From  Wax  107 

From  Malt  and  Meal  fermented  134 

From  Mead  lb. 

Common,  its  origin  '  143 

Bell  from  the  ftrongeft  Wines  144 

Contains  the  Spirits  of  the  firft  Fermentation 

lb. 

That  from  old  Malt  Liquor,  fcarcely  to  be 
diltinguifhed  from  Wine-Vinegar'  145 
Its  Properties  146 

Its  excellent  vertues  14  7 

How  produced  lb. 

Analyfis  of  it  by  Diftillation  148 

Aliened  by  Vigani  to  yield  an  inflammable 
Liquor  149 

Diftilled  new,  yields  art  inflammable  Li¬ 
quor  lb. 

Different  from  all  other  Acids  150 

[  What  called  diftilled  Vinegar  lb. 

When  it  is  combined  with  Lead  in  Diftilla¬ 
tion,  yields  a  pinguious  Liquid  151 
Reftification  of  it  per  J'e  lb. 

i.  Diflolves  Flefh,  Cartilages,  and  Bones,  when 
boiled  with  them  lb: 

Rectification  of  it  with  Verdegrifc  152 


Vinegar ,  common,  Rectification  of  it,  then  call'd 
acetum  efurinum  1  3 

Lofes  its  Acidity  by  being  mix’d  with  ab- 
forbent  or  alcalious  Bodies,  tho’  Znuel- 
fer  aflerts  the  contrary  lb. 

Its  antipeftilential  vertue  227 

Of  Lead  3  1 7 

Vine,  Branches  of  it,  yield  a  great  deal  of  a  fix’d 
Alcali  37 

Virtue  fpecificala  of Paracelfus  54 

Vitriohim  non-metallicum,  what  290 

Vitriol  of  Iron  305,  306 

Calx's  of  it  308 

TinClure  of  it  309 

Of  Lead  317,  319 

A  Calx  of  it  320 

Of  Silver  324 

Of  Copper  332 

Of  Mercury  _  337»  339»  34 1 

Common,  Analyfis  of  it  by  Diftillation  349 

Calcination  of  it  lb. 

Emits  Fumes  diftill  it  ever  fo  long  350 

21  ounces  of  Oil  out  of  8  pounds  351 

Its  Oil  requires  600  degrees  of  Heat  to  make 
it  boil  lb. 

Its  Fumes  fuffocating  lb. 

An  incoercible  Spirit  from  it  lb. 

Paracelfus ’s  method  of  drawing  its  Spirit  or 
Oil  lb. 

Ens  Veneris  from  it  352 

A  furprizing  Body  353 

Ulcers  106,  147,  152,  159,  162,  179,  300, 
308,  315,  323,  327,  332,  333,  338, 

34°,  341,  370 

Vomiting  41,  54 

Urine,  frefh,  neither  acid  nor  alcalious  2 1 1 

Diftillation  of  it  with  150  degrees  of  Heat  213 
N ot  then  alcalious  2 1 4 

Nor  the  Refduutn  21  j 

What  kind  of  Spirit  in  it  if  any  2 1 4 

What  it  carries  out  of  the  Body  213 

Diftilled  with  Sand  2 1 6 

Yields  a  volatile  Salt,  and  a  volatile  alcaline 
Spirit  lb. 

Don’t  yield  a  true  Sal  Ammoniac  2 1 7 

Diftilled  with  a  fixed  Alcali  lb. 

Yields  an  alcaline  Salt  2 1 8 

With  Quick-lime  lb. 

Yields  an  igneous  Spirit  219 

Native  Salt  of  it  220 

Grows  alcalious  by  Handing  223 

Forms  a  Cruft  upon  Velfels  lb. 

Diftilled  after  Handing,  yields  alcaline  Spirits, 
and  an  alcaline  Salt  225 

Sea-Salt  from  it  226 

Yields  no  volatile  acid,  nor  fix’d  Alcali  lb. 

Acid  procured  from  it,  owing  to  the  Sea-Salt 
in  it  ,  227 

Ufulation  of  Plants,  what  28 

WALNUT- 
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w. 

A  L  NUT-Trte,  effeCt  of  its  Effluvia  1 1 
Warts  42,  324,  336,  341 

Water ,  common,  wonderfully  concealed  in  Bodies 

91,  96 

Poflibly  one  caufe  of  their  hardnefs  lb. 
Great  quantity  in  Whites  of  Eggs  238 
Helps  to  form  the  Solids  of  Animals  249 
Its  efleCt  upon  Blood  263 

River,  fliould  it  be  clafs’d  amongft  Fermenta- 
bles  ?  1 1 8 

Waters ,  Ample  diftilled  with  Summer’s  Heat  9 
What  they  contain  9,  10 

Whence  they  grow  mothery  1  o 
Diftill’d  per  vejicam  48 

Sometimes  corrode  the  Copper  of 
the  Still,  and  prove  poifonous  50 
Directions  for  drawing  them  55 
What  vertues  don’t  rife  with  them  5  6 
From  fermented  Herbs  57 

Drawn  per  Defcenfum  60 

Their  Tafte  and  Smell  only  owing  to  their 
Spiritus  Re  SI  or  refiding  in  their  Oil  9 1 
Wax,  Ancjyjis  of  it  by  Diltillation  107 

Its  Butter  of  excellent  fervice  1 08 

Don’t  return  to  its  folid  form  lb. 

Its  Oil  lb. 

Wedelits  mentioned  1 27 


Whites  90,  159,  160 

Willis,  Dr.  mentioned  297 

J^7/tf-Stone,  what  27 

Wine,  what  1  ]  6 

Mother  of  it,  what  1  24 

Vaults  where  it  is  kept,  effe&s  of  them  124 
Its  diftinguilhing  Marks  125 

Mofelle,  and  Rhenijh,  their  effeCt  upon  Blood 

263 

Woods,  the  occafion  of  Difeafes  11 

Wood,  what  fort  fit  for  Diftiliation  81,  82 

Its  weight  owing  chiefly  to  its  Oil  82 

Its  durability  owing  to  its  Oil  lb. 

Its  hardnefs  owing  to  its  Oil  lb. 

World,  Prophefy  of  its  being  turned  into  Glafs  39 
Wormius  mentioned  222 


Worms  83,  90,  112,  193,  249,  291,  306,  307, 
3°9>  3"»  327,  333>  333 

Wormwood,  its  Water,  what  good  for  54 
Its  Oil  of  a  black-green  Colour 
What  good  for 

y. 

E  W,  efie£t  of  its  Effluvia 
Young,  Jacob,  mentioned 
Z. 

WE  LEER  mentioned 


88 

89 

1 1 
105 

153,  185 


FINIS. 


ERRATA  V  O  L.  I. 

pAGE  337.  Line  16.  read,  it  adds  other  Particles  to  them.  p.  504.  /.  38.  r.  a  pewter  VelTel/and  fo  in  other  places 
where  fuch  kind  of  Veflels  are  mentioned. 


ERRATA,  VOL.  II. 

T)AG  E  33.  Line  33.  Read,  the  more  aci id.  P.  59.  /.  ij.  r.  the  leait  quantity  of.  P.  63.  1.  21.  r.  moii  liquid, 
P.  99.  1.  31.  r.  j  with  fome  clean  Water  wet.  P.  99./*  12.  r.  ,  yet,  as  far  as  I  know,  does  not  in  Diftiliation 
yield  fuch  inflammahle  P,  204.  /.  Z2.  r,  Epidermis,  P,  iZu  /,  26,  r.  the  acid  Spirit  drawn  off  is  9*x6ths  of 


BOOKS  Printed  for  J.  and  J.  Pemberton. 

YNOPSIS  MEDICINE;  or,  a  Summary  View  of  the  whole  Practice  of  Phyfic.  Be- 
ing  the  Sentiments  of  the  moil  celebrated  Authors  in  all  Agfes,  relating  to  Difeafes,  their 

w  Caufes  and  Cures ;  with  moil  Cafes  in  Surgery  and  Midwifery.  To  which  are  annexed, 
fome  Obfervations  very  rare  and  uncommon  ;  and  a  curious  Treatife  on  all  Sorts  ofPoifons.  By 
; "John  Allen,  M.  D.  and  F.  R.  S.  Tranflated  by  himfelf  from  the  laft  Edition  of  his  Latin  Synopfis, 
with  large  Improvements.  Price  9  s. 

The  Third  Edition  of 

II.  The  Art  of  M  i  d  w  1  f  e  r  y  improv’d.  Fully  and  plainly  laying  down  whatever  Inftruc- 
tions  are  requifite  to  make  a  compleat  Midwife  ;  and  the  many  Errors  in  all  the  Books  hitherto  writ¬ 
ten  upon  this  Subjedt  clearly  refuted.  Illuffrated  with  38  Cuts  curiouily  engraven  on  Copper  Plates, 
reprefenting  in  their  due  Proportion  the  feveral  Pofitions  of  the  Foetus :  Alfo  a  new  Method,  demon- 
ftrating  how  Infants  ill  fituated  in  the  Womb,  whether  obliquely  or  in  a  llrait  Pofture,  may,  by 
the  Hand  only,  without  the  Ufeof  an  Inftrument,  be  turn’d  into  their  right  Pofition,  without  ha¬ 
zarding  the  Life  either  of  the  Mother  or  Child.  Written  in  Latin,  by  Henry  a'Daventer  ;  made 
Engliih.  To  which  is  added,  A  Preface,  giving  fome  Account  of  this  Work,  by  an  eminent 
Phyfician.  Price  6  s. 

As  alfo  the  Second  Edition  of 

III.  The  whole  Works  of  Dr.  Archibald  Pitcairn ;  publifh’d  by  himfelf.  Wherein  are  difeover- 
cd  the  true  Foundations  and  Principles  of  the  Art  ofPhyfick;  with  Cafes  and  Obfervations  on  moll 
Diltempers  and  Medicines:  Alfo  the  Method  of  curing  the  Small-Pox.  Written  in  the  Year  1714, 
for  the  Ufe  of  the  Noble  and  Honourable  Family  of  March.  Done  from  the- Latin  Original,  by 
George  Sewel,  M.  D.  and  ft.  T.  Defaguliers ,  LL.  D.  and  F.  R.S.  with  fome  Account  of  the  Author, 
Price  4s.  6d. 

Likewise  the  Third  Edition  of 

TV.  A  Treatife  of  Consumptions,  and  other  Dillempers  belonging  to  the  Breast  and 
Lungs,  under  the  following  Heads,  <viz.  Sedt.  I.  1 .  Of  the  Nature  and  Properties  of  a  Confump- 
tion.  2.  Of  the  Caufes  of  a  Confumption.  3.  Of  the  Progrefs  of  a  Confumption.  4.  Of  the 
feveral  Sorts  and  Species  of  Confumptions.  5.  On  Confumptions  Hereditary  or  Accidental. 
6.  Original  and  Secondary  Confumptions.  7.  Of  an  Atrophy.  Sedt.  II.  1.  The  Method  of  Cure, 
t2.  The  Method  of  Cure,  when  Blood-fpitting  threatens  a  Confumption.  3.  Of  the  different  Fevers 
that  attend  the  different  Stages  of  this  Difeale'.  4.  Of  Alfes-Milk.  5.  Of  the  Change  of  Air. 
6.  Of  the  Ufefulnefs  of  Exercife  in  a  confumptive  Habit.  7.  Of  Exerciih.  B.  Of  Rules  about 
Meats  and  Drinks.  9.  Of  Hues,  whether  ufeful  in  a  confumptive  Habit.  Sedt.  III.  Of  the  other 
Difeafes  that  belong  to  the  Lungs  and  Chefl:  of  the  Body  ;  and,  1 .  Of  a  Pleurify,  2.  Of  an  Empye¬ 
ma.  3 .  Of  a  Peripneumony.  4.  Of  a  Vomica.  5.  Of  the  other  Species  of  Coughs,  diilindl  from 
that  which  accompanies  a  Confumption.  6.  Of  Catarrhs.  7.  Of  an  Afthma.  8.  The  Method 
of  Cure  in  an  Althma,  &c.  By  Sir  Richard  Black  more,  Knt.  M.  D.  and  Fellow  of  the  Royal  Col¬ 
lege  of  Phyficians  in  London.  Price  3  s.  6d. 


BOOKS  Printed  for  J.  Clarke.  1 

T  HEArt  of  Surgery,  in  which  is  laid  down  fuch  a  general  Idea  of  the  fame,  as  is 
founded  upon  Reafon,  confirm’d  by  Pradtice,  and  farther  illuftrated  with  many  fingular  and 
rare  Cafes  Medico-Chirurgical,  in  2  Vols.  By  Dr.  Burner,  of  the-  College  of  Phyficians  in 
•London.  The  Fifth  Edition. 

Dr.  burner's  Appendix  to  his  Surgery. 

* - Siphylis,  a  pradtical  Differtation  on  the  Venereal  Difeafe. 

— - Difcourfe  concerning  Fevers,  in  two  Letters  to  a  young  Phyfician. 

- Treatife  of  the  Difeafes  of  the  Skin. 

— - * —  Difcourfe  of  Gleets,  their  Caufe  and  Cure. 

- Edition  of  Sir  Ulrick  Hutten,  de  Morbo  Galileo . 

- - Difcourfe  of  Quickfilver. 

— - Modern  Quack. 

- - Difcourfe  of  the  Mother’s  marking  the  Foetus  by  Imagination, 

Dr.  Tonvne's  Treatife  of  the  Difeafes  of  the  Weft- Indies. 

A  Treatife  of  the  Liver,  with  its  Difeafes. 

Douglas's  new  Method  of  cutting  for  the  Stone. 

Dr.  Nichols' s  Compendium  Anatomicum. 

Rufti  Epbefti,  Gr.  Cf  Lat .  Edit.  Dr.  Clinch . 


Baglii’i's 


BOOKS  Printed,  t?c. 

Baglivi's  Praftice  of  Phyfick. 

Dr.  Boerhaave  on  the  Venereal  Difeafe. 

Dr.  Cockbum  of  the  Nature,  Caufe,  and  Cure  of  Fluxes. 

Dr.  chamberlain  s  Midwifery,  with  Cuts. 

Mifcellanea  Curio/a ,  containing  a  Colle&ion  of  fome  of  the  principal  Phenomena  in  Nature,  ac¬ 
counted  for  by  the  greateft  Philolophcrs  of  this  Age.  In  3  Vols.  Revifed  and  corrected  by  William 
Do  ham,  F.  R.  S. 

Phyfical  E flays  on  all  the  parts  of  the  Human  Body,  and  Animal  Oeconomy. 

Mathematical  Leflons  for  the  Ufe  of  Students  in  the  Mathematics  and  Natural  Philofophy.  Com- 
pofed  by  the  Abbot  de  Molieres,  delivered  at  the  College  Royal  of  Paris,  and  recommended  by  the 
jnofl  famous  Mathematicians  there.  Done  into  Englijb  by  Thomas  Hafelden. 

Dr.  Wintringham  '  Commentarium  Nojologicum. 

The  Hofpital  Surgeon,  by  Monfieur  Bellofte ,  in  which  is  a  particular  Account  of  his  Pill.  2  Vols. 
Dr.  Keili's  Anatomy  of  the  Human  Body. 

Pharmacopoeia  Londinenfis . 

- Edinburgenfs. 

Sydenham's  Method  of  curing  all  pifeafes. 

The  Sea  Surgeon,  or  Guinea- Man’s  Vade  Mecum. 

Arithmetical  Inftitutions;  containing  a  compleat  Syflem  of  Arithmetic,  Natural,  Logarithmical, 
and  Algebraical,  in  all  their  Branches.  By  the  Reverend  Mr.  Kirkby. 

Sir  William  Temple's  Works,  2  Vols.  Folio. 

Eflay  on  Literature,  or  an  Enquiry  into  the  Original  of  Letters. 

Gordon's  Geographical  Grammar,  with  curious  Maps 
Hiflory  of  Virginia,  with  Cuts. 

Juftices  Cafe  Law,  being  an  Abridgment  of  a.H  the  Crown  Laws, 

Dr.  Mead's  Difcourfe  of  the  Plague. 

Quincey's  London  Difpenfatory. 

Dr.  Robinfon  on  the  Gravel  and  Stone.  ,  v 

State  of  Virginia. 

Captain  TJring's  Voyages 

..  Woodward's  Eflay  towards  a  Natural  Hiflory  of  the  Earth. 

Crujius's  Lives  of  the  Roman  Poets,  2  Vols. 

Sherlock  of  Death. 

Scarron's  Works,  2  Vols. 

Vendue's  Bandages. 


BOOKS  Printed  for  A.  Millar. 

|.  A  Ntient  and  Modem  Italy  compared:  Being  the  Firft  Part  of  Liberty,  a  Poem. 

II.  Greece  :  Being  the  Second  Part. 

JL  JL  HI.  Rome  :  Being  the  Third  Part.  Price  One  Shilling  each  Part. 

N.  B.  There  are  a  few  printed for  the  Curious,  on  a  Superfine  Royal  Paper  ;  the  fame  Size  with  his 
Quarto  Seafons. 

(Speedily  will  be  pubiifh’d)  Britain:  Being  the  Fourth  Part. 

V.  The  Seafons,  a  Hymn,  a  Poem  to  the  Memory  of  Sir  Ifaac  Newton,  and  Britannia  a  Poem, 
Jh  Odtavo  bound  Six  Shillings,  in  Quarto  a  Guinea. 

VI.  The  Tragedy  of  Sopbonijba,  as  it  is  adted  at  the  Theatre-Royal  in  Drury -Lane. 

All  the  above  wrote  by  Mr.  Thompfon. 

VII.  Eurydice.  A  Tragedy  adled  at  the  Theatre-Royal,  by  his  Majefty’s  Servants.  Written  by. 
Mr.  Mallet.  A  new  Edition,  corrected. 

VIII.  The  Tea-Table  Mifcellany  ;  or  a  compleat  Colleflion  of  Scots  Songs,  in  3  Vols.  being  the 
compleateft  and  moft  correct  of  any  yet  pubiifh’d.  By  Allan  Ramfey.  To  which  is  prefix’d  his  Pidhire, 
from  an  original  Defign  by  his  Son,  and  cur ioufly  engraven  by  G.  King,  Difciple  of  Mr.  Virtue, 

IV.  B.  The  third  Volume  contains  all  Englijh  Songs,  and  there  are  many  Additions  to  the  firft  two 
Volumes,  never  before  pubiifh’d.  The  whole  beautifully  printed  on  a  fine  Paper,  and 
fold  for  3s.  The  three  Volumes  are  neatly  bound  in  Calf. 

IX.  Collections  relatii  g  to  the  Hiflory  of  Mary  Queen  of  Scotland,  containing  a  great  number  of 
Original  Papers,  never  before  printed.  Alfo  a  few  fcarce  Pieces  reprinted,  taken  from  the  beft  Cc- 

2  pies. 


BOOKS  Printed,  tyc. 

pies,  by  the  Learned  and  Judicious  James  Anderfon  Efq;  late  Poftmafter-General,  and  Antiquary  of 
Scotland.  With  an  Explanatory  Index  of  the  obfolete  Words ;  and  a  Preface  fhewing  the  Impor¬ 
tance  of  thefe  Collections  in  4  Vols.  on  a  line  Imperial  Paper,  and  a  moll  beautiful  Letter,  4to. 

X.  The  Hiftory  of  the  Propagation  of  Chrillianity,  and  Overthrow  of  Paganifm.  Wherein  the 
Chriftian  Religion  is  confirmed  ;  the  Rife  and  Piogrefs  of  rleathenilh  Idolatry  is  confidered  ;  the 
Overthrow  of  Paganifm,  and  the  fpreading  of  Chrillianity  in  the  feveral  Ages  of  the  New  Teftament 
Church  is  explained  ;  the  prefent  State  of  Heathens  is  enquired  into  ;  and  Methods  for  their  Con- 
verfion  propofed.  The  Third  Edition,  with  Additions,  Alterations,  and  a  compleat  alphabetical 
Index.  In  2  Vols.  8vo. 

“  This  Book  is  recommended  by  the  Lord  Bilhop  of  London  in  his  Second  Pailoral  Letter,  Page  31 . 
“  as  written  by  a  Faithful  and  Judicious  Hand. 

XI.  The  Hiftory  of  the  Church  under  the  Old  Teftament,  from  the  Creation  of  the  World : 
Wherein  alfo  the  Affairs  and  Learning  of  Heathen  Nations  before  the  Birth  of  Chrift,  and  the  State 
of  the  Jews  from  the  Babylonifb  Captivity,  to  the  prefent  Time,  are  particularly  confidered.  To 
which  is  fubjoined,  a  Difcourfe  to  promote  the  Converfion  of  the  Jews  to  Chrillianity.  Folio. 
Thefe  laft  two  by  Robert  Millar,  M.  A. 


BOOKS  Printed  for  J.  Gray. 


THE  Credibility  of  the  Gofpel  Hiftory  :  Or  the  FaCls  occafionally  mention’d  in  the  New  Tef¬ 
tament,  confirm’d  by  Paflages  of  ancient  Authors,  who  were  contemporary  with  our  Saviour  or 
his  Apoftles,  or  lived  near  their  Times.  With  an  Appendix  concerning  the  Time  of  Herod's 
Death.  By  Nathaniel  Lardner . 

An  Introduction  to  the  Reading  of  the  Holy  Scriptures  :  Intended  chiefly  for  young  Students  in  Di¬ 
vinity.  In  two  Parts.  I.  The  Civil  and  Religious  State  of  the  Jews  ;  the  Samaritans Ceremonies; 
Temples ;  Sacrifices ;  Synagogues ;  High-Prieft  and  other  Courts  of  Juftice,  particularly  the  Sanhe¬ 
drim'-,  Prophets  and  Scribes  ;  Jewifh  SeCts;  Pharifees,  Sadducees,  Effenes ;  Profelytes  of  the  Gate, 
and  Profelytes  of  Righteoufnefs  ;  Years,  Months,  Days,  Hours  of  the  Jews  ;  Falls  and  Fealls,  parti¬ 
cularly  the  Jewifh  Sabbath,  &c.  II.  The  Proofs  of  the  Truth  of  the  Chriftian  Religion  ;  the  Na¬ 
ture  of  the  New  Teftament  Style  ;  the  Chronology  and  Geography  of  the  New  Teftament ;  the  He¬ 
brew  Money,  Weights  and  Meafures ;  the  various  Readings ;  the  Divifion  into  Chapters  and  Verfes  ; 
the  Herefies  in  the  Days  of  the  Apoftles ;  the  Verfions  of  the  New  Teftament,  ancient  and  modern  ; 
To  which  is  added,  an  Account  of  the  Englijh  Verfions,  &c.  Written  originally  in  French,  by  Meflf. 
He  Beaufobre  and  V Enfant,  and  done  into  Englifh,  with  additional  Notes,  by  N.  Tindal,  M.  A.  Vicar 
of  Great  Waltham,  and  P.Morant,  Vicar  of  Bromfeld,  in  EJfex,  4to.  Price  6  s. 

Limborch' s  Hiftory  of  the  Inquifition,  tranflated  into  Englijh.  By  Samuel  Chandler.  4to.  Price  I  1. 
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